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Abstract

In an attempt to introduce the azomethine group in the structure of
naphthaldehyde ring , which is known to posses a number of therapeutical
applications, and in a purpose of investigating the coordination behavior of
the new compounds towards transition metal ions . a number of new Schiff-
bases , containing nitrogen and oxygen atoms , have been prepared by
condensation of 2-Hydroxy-1-Naphthaldehyde with Aniline and
Cyclohexylamine forming 3-Naphthaldehyde N-Phenyl Imine (L1) and
B-Naphthaldehyde N-Cyclohexyl Imine (L11) respectively.

The new Schiff-bases (L1 and L11) have been used asligandsto prepare
a number of transition metal complexes , which include [Cd(Il), Fe(lll),
Co(Il), Cu(ll), Cr(l11), Hg(ll) and V(IV)] ions.

The ligands were characterized by FT-IR spectroscopy , and their
melting points . The metal complexes of the obtained ligands have been
obtained in solid state and were stable towards light, heat and moisture .
They were characterized by FT-IR , UV-Vis spectra , conductivity ,
magnetic susceptibility measurements, and metal analysis.

On the basis of these techniques the structural formula of the
complexes have been suggested which include :-

1- Complexes of Cd(I1), Fe(l11), Co(ll), Cu(ll), Cr(l11), Hg(ll) and V(IV)
ionswith (L1) show to have the formulas :-




[Cd LI CL H,0].4H,0 , [Fell (H,0), SO.].4H,0
[Co(LI),CL,.H,O , [Cu(Ll),CL,].2H,0

[Cr (L1), CL H,0] .C,HsOH, [Hg (L1), CL,] .2C,H<OH
[VO LI SO, .H,0

2- Complexes of Cd(l1), Fe(lIl), Co(l1), Cu(ll), Hg(l1) and V(IV) ions with
(L11) show to have the formulas :-

[Cd LIl CL;] .CoHsOH , [Fex(LIl), (OH), (SOy)2] .2H0

[Co (L11)2].3H,0, [Cu (LII)>CL;] .3H,0

[Hga(L11)2 CL,] , [VO LI SO4] .H,O

Different bonding and structural behavior were related during the study
of coordination chemistry of the different new complexes . The Racah and
other ligand field parameters which illustrate the bonding nature between
metal ion and donor atoms of the ligand were calculated of Fe(lll), Cr(lIl)
and Co(ll) complex using (Tanabe-Sugano) diagram.




Symbols and Abbreviations

UV-Vis Ultraviolet —Visible
FT-IR Fourier transform infrared
m.p. Melting point
D.W. Distill water
DMSO Dimethyl Sulfoxide
DMF Dimethyl Formamide
0 Stretching
5 Bending
O.h Octahedral

B.M

Bohr Magneton
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(2-1) Chemicals and technigues
1- Chemicals:

The following chemicals are used in this work..

Aniline 99% Fluka
Acetone 99% Fluka
Chromium chloride CrGl6H,O 98% Fluka
Copper chloride Cugel2H,0 95% Fluka
Cobalt chloride CoGl2H,0 99% Fluka
Cadmium chloride Cd&l2H,0O 98% BDH
Cyclohexylamine 95% BDH
Dimethylformamide (DMF) 99% BDH
Ether 98% BDH
Ethanol (absolute ) 99.99% Fluka
Ferric ammonium sulfate Purim Fluka
FeNH,(SO4). 6H,0

2-Hydroxy-1-naphthaldehyde 90% Merck
Mercury chloride HgGl 99% BDH
Vanadyl sulphate VOSCH,O 90% Merck

V1
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2. Techniques:
A- Fourier Transform Infrared Spectrophotometer (FT-IR)

The Infrared Spectra were recorded on a Shimad#£0 §urier

Transform Infrared Spectrophotometer (FT-IR) byhggihe (KBr) in the wave
number range (4000-400) &m
B- Electronic Absorption Spectra

The electronic spectra of the complexes were obthinising:
(Shimadzu UV-Vis 160A) Ultraviolet Spectrophotonratising the quartz cell
in the range (1100-200) nm.
C- Magnetic Susceptibility M easurements

The magnetic Susceptibility values of the preparemhplexes were
obtained at room temperature using (Magnetic Susdukfy Balance),
Johnson Mattey catalytic system division, England.
D- Melting Point I nstrument

Gallenkamp M.F.B 600.01 of melting point apparatuss used to
measure the melting points of all the prepared aamgs.
E- Metal Analysis

The metals content of the complexes wasasured using atomic
absorption technique by PERKIN-ELMER 5000 atomic absorption
spectrophotometer for the determination of metasi.
F- Conductivity measurements

The conductivity measurements wereaioletd using Corning

Conductivity Meter 220.

ARY
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(2-2) M ethods of Preparation
1-Preparation of Ligands

A- B-Naphthaldehyde N-phenyl imine (L1):
A mixture of (2g , 1.16x1G mole) 2-hydroxy-1-naphthaldehyde and
(1.08g , 1.06 ml , 1.16x18 mole )of Aniline suspended in absolute ethanol
(40 ml) in round bottom flask and then reflexed 1@ hours with continuous

stirring . After cooling to room temperature thee@pitate was filtered and
dried under vaccum, The product was recrystalizeth fabsolute ethanol as

yellow product, 85.3% yield, m.p. (80-82 c°).

H N
~
< C/o NH, C
o)
7 o Absolute ethanol =
+ >
2-Hydroxy-1-naphthaldehyde Aniline L1

Scheme (2.1)
Reaction for The preparation of L

YA
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B-B-Naphthaldehyde N-cyclohexyl imine (LII):
A mixture of (4g , 2.3x1G mole) 2-hydroxy-1- naphthaldehyde and

(2.2g , 2.6 ml , 2.3x10 mole )of Cyclohexyl amine suspended in absolute
ethanol (40 ml) in round bottom flask and theneaxdd for 72 hours with
continuous stirring .Then the reaction mixture mneentrated to half by
heating gentally and then add appropriate amounpetdfoleum ether and
heating was continue for few minute . After caglito zero ¢’ the precipitate
was filtered and dried under vaccum, The producs wecrystalized from

absolute ethanol as yellow product, 75% vyield, i6p-62 c°).

H N

\ /

H\C/O NH, &
0

0
Z : Absolute ethanol =
+ >
2-Hydroxy-1-naphthaldehyde Cyclohexyl amine L11

Scheme (2.2)
Reaction for The preparation oflL

14
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2-Pr epar ation of the metal complexes

A-Preparation the metal complexes of the ligand L1

(1)-Cadmium (II) complex (Al,) :

(0.1g , 4.5x16 mole )of CdCJ.2H,0 dissolved in (5 ml) mixture Of D.W
and ethanol was added to (0.22g, 4.5%tible) of LI dissolved in (5 ml)
ethanol. The precipitate is formed immediately rafiérring. The resulting
yellow precipitate was filtered and washed with Dav\d ethanol then dried
under vaccum. The prepared complex was solubleNtEO and acetone.

Melting point, colour and yield (%) are given ik (3-1).

(2)-Iron (ITI) complex (Al »):

(0.1g, 2x16mole) of FeNH, (SQ,),.6H,0 dissolved in (5 ml) mixture
Of D.W and ethanol was added to (0.1g, Zkhfble) of LI dissolved in (5
ml) ethanol. The mixture was heated with stirringder —reflex for four
hours .After one day the resulting yellow preciatevas filtered and washed
with D.W and ethanol then dried under vaccum. Tiepared complex was
soluble in DMSO and acetone. Melting point, coland yield (%) are given
in table (3-1)

(3)-Cobalt(II)(Al 3),Copper (IT)(Al 4),Chromium(IIT) (Al 5)
complexes:

(0.03q, 4><1‘bmo|e) of CoC}.2H,O, CuCh.2H,0O, or CrCk.6H,0
dissolved in (5 ml) ethanol was added to (0.1g,08xhole) of LI dissolved
in (5 ml) ethanol. The mixture was heated withrstg under —reflex for four
hours .The resulting precipitate was filtered arasmed with ethanol then
dried under vaccum. The prepared complex was slubIDMSO and
acetone. Melting point, colour and yield (%) areemi in table (3-1).
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(4)-Mercury (II)(Alg) and Vanadium (IV) (Al;)complexes:

(0.05¢g, 4xIbmole) of HgC} and (0.04g, 4xIbmole) of VOSQ.H,0
dissolved in (5 ml) ethanol was added to (0.1g,08xhole) of LI dissolved
in (5 ml) ethanol. The mixture was heated withrstg under —reflex for 24-
hours .The resulting precipitate was filtered arasmed with ethanol then
dried under vaccum. The prepared complex was slubIDMSO and
acetone. Melting point, colour and yield (%) areegi in table (3-1).

B-Pr epar ation the metal complexes of the ligand L 11

(1)-Cadmium (IT) complex (All,):

(0.04g, 4x16 mole )of CdCJ.2H,0 dissolved in (5 ml) mixture Of D.W
and ethanol was added to (0.1g, 4%1fole) of LI dissolved in (5 ml)
ethanol. The precipitate is formed immediately ra¢t&ring. The resulting
yellow precipitate was filtered and washed with DaNd ethanol then
dried under vaccum. The prepared complex was s®lublIDMSO and

acetone. Melting point, colour and yield (%) areegi in table (3-2).

(2)-Iron (ITII) complex (Ally):
(0.1g, 4x10mole) of FENH(SO,),.6H,0 dissolved in (5 ml) mixture
Of D.W and ethanol was added to (0.1g, 4%hble) of LII
dissolved in (5 ml) ethanol. The mixture was kdatvith stirring under —
reflex for four hours .After one day the resultibgopwn precipitate was
filtered and washed with D.W and ethanol then dueder vaccum. The
prepared complex was soluble in DMSO and acetorsdtidd point, colour

and yield (%) are given in table (3-2).

AR
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(3)-Cobalt (II)(All3), Copper (I)(All,) complexes:
(0.03q, 4><1‘bmo|e) of CoCJ.2H,0 or CuC}.2H,0O dissolved in (5
ml) ethanol was added to (0.1g, 4%1fMole) of LI dissolved in (5 ml)
ethanol. The mixture was heated with stirring undeflex for four hours
.The resulting precipitate was filtered and washatth ethanol then dried
under vaccum. The prepared complex was solubleNtsO and acetone.
Melting point, colour and yield (%) are given ik (3-2).

4)-Mercury (IT)(Alls) and Vanadium (IV)(Allg) complexes:

(0.05¢g, 4xIbmole) of HgC} and (0.03g, 4xIbmole) of VOSQ.H,0
dissolved in (5 ml) ethanol was added to (0.1g,08xhole) of LI dissolved
in (5 ml) ethanol. The mixture was heated withrstg under —reflex for 24-
hours .The resulting precipitate was filtered arasmed with ethanol then
dried under vaccum. The prepared complex was s®lubIDMSO and

acetone. Melting point, colour and yield (%) areegi in table (3-2).

Yy
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1-1 Interaction of the ligands with the metal ions

The tendency of metal ion to form a staldenplex with ligands
depend on many rules such as the hard and soft andl bases (HSAB)
rule for Pearsorf”.Which imply that metal ion tend to coordinate with

certain functional groups of the ligand to formtae complex.

On the other side, the tendency of transitieetal ion for special
oxidation states is affected by the coordinatiorcectain ligands. This

phenomena is called (symbiosfs)

Increasing the positive charge on the egrtansition metal ions
strengthens the metal-ligand bonds . The metabrefere to bind with
atoms of high electron density such a,N0?, P?, S? and C* @

The Irving Williams series of stability fargiven ligand show agood
criterian for the stability of complexes with dipibge metal ions which
follows the order:

Ba? < SF? < Cd? < Mg** < Mn"* < Fé€? < Co+%< Ni*? < Cu® > Zn*
This order arises in part from a decreaseze sicross the series and in

part from ligand filed effects.

A second observation is that certain ligaf@'m their most stable
complexes with metal ions such as*Agg"? and P¥, but other ligands
seem to prefer ions such as™AITi™, and C&°. Ligands and metal ions
were classified as belonging to type (a) or (b)oading to their
preferential bonding. Class (a) metal ions incltitese of alkali metals,
alkaline earth metals, and lighter transition ngetal higher oxidation

states such as*fj Cr'®, F€®, Co™ and the hydrogen ion,
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H*. Class (b) metal ions include those of the heatr@msition metals,
and those in lower oxidation states such a$§ 8g’, Hg", Pd?, and P¥.

According to their preferences toward either cl@gsor class (b) metal
ions, ligands may be classified as type (a)orr@ppectively. Stability of

these complexes may be summarized as foffaws

Tendency to complex with Tendency to camplith
class (a) metal ions class (b) metal ions
N>>P>As>Sb <M P >>As>Sb
O0>>S5>Se>Te <OS<Se~Te
F>Cl>Br>| F<Cl<Br<lI

The ligand should have certain charadiergoperties to make it
convenient to form a stable complex with transitoetal ions .The size,
geometrical shape ,number and geometrical arrangfeofidigand donor

atoms play the important role in stability of tiesultant comple®.

The transition-Metal compound have certagharacteristic
properties which make them convenient in many dspetlife .Many
biologically important reactions take place withethid of proteins in

which transition-metal atoms play important rdfés
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1-2 M etal in medicine

Bioinorganic chemistry is a rapidly developingldieand there is
enormous potential for applications in medicing gy for the 24 or so
essential elements ,but also for nonessential areh eadioactive
elements . Biomedical inorganic chemistry ("elataémedicine") is an
important new area of chemistry . It offers thegodial for the design of
novel therapeutic and diagnostic agents and hesrcthé treatment and

understanding of diseases which are currentlydtatae [ Fig. (1-1) {”

Essential elements mineral Diagnostic agents MRI
Supplements (e.g. Fe, Cu, Zn, Se) (e.g. Gd, Mn), X-ray (e.g. Ba, I)

Medicinal
Inorganic Chemistry: Enzyme
Targeting of the elements control of toxicity Inhibitors

Chelating
therapy

Radiopharmaceuticals
Diagnostic (e.g. Tc)
Therapeutic (e.g. Re)

Inerapautic agents
(e.g. Li, Pt, Au, Bi)

Fig. (1-1) Themajor key areas of medical inorganic chemistry

The field has been stimulated by the ssso&f cisplatin , the
world’s best stelling anticancer drug , and platngomplexes with
reducing toxicity , oral activity , and activity aigst resistant tumors are
currently on clinical triaf®.

The ability of metal ion to coordinate wifbind) and then release
ligands in some processes,and to oxidize and rentuoéher processes
makes them ideal for use in biological systemse ifiost common metal

used in the body is Iron , and it plays a centoé in almost all living
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cells , for example, Iron complexes are used inttesport of oxygen in
the blood and tissué$.

The metal cadmium is known to damage WkKmdnand have
carcinogenic effects. Researchers have recentipddathat cadmium
also causes estrogen-like responses in laboratomgaés . The metals
estrogen-mimicking effects may lead to reproductoisorders and
contribute to hormone-related cancéfs.

It is relevant to notice that cobalt compds have been under the
increased interest as potential radio sensitizersg the last 10 years. It
was observed that Co(ll) complexes have shown #pehypoxic
radiosensitization and thermosensitization as aglantitumour activity
in vivo . some current observations have suggedtet further
investigations with cobalt-containing complexes\aegranted™?.

It was discovered nearly 20 years ago ¥ahas vanadate and™V
as Vanadyl can mimic some of the effects of ins@timulate glucose
uptake and oxidation as well as glycogen synthesis Vanadium
complexes with organic ligands are often less toam@ can have
improved aqueous solubility and lipophilicity

Also Cr(Ill) is an essential dietary nefrt, it is required to
potentiate insulin and for normal glucose metalblisChromium
deficiency has been associated with impaired gkidokerance, fasting
hyperglycemia , glucosuria, elevated percent baty decreased lean
body mass , maturity-onset diabetes, cardiovasait®ase, decreased

sperm count, and impaired fertilify’ .

Increasing knowledge of metal biochemisiml provide for the
design of new drugs (both inorganic and organie inany other areas
too, for example neuropharma-ceutical and antiimnfeagents .Progress

in medicinal coordination chemistry is heavily degant on
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understanding not only the thermodynamic (equailaond structure ) but
also the kinetics (and mechanisms)of reactions etamcomplexes

.especially under biologically relevant conditiéh

Other example about the biological activdy the metal complexes
are oxine (8 —hydroxyl quinoline ) which has amidal and antibacterial
properties when chelated to H& . They have been shown that the
ligand and Fd{l)ion are both inactive when separated from eackroth

but are highly effective togeth&r) .

A correlation has been drawn between adwieacyclines and the
ability to form 2:1 complexes with Cu, Ni** and zri* ,while the

presence of excess metal ions inhibits the actigheotetracyclin€d .

Recently , a platinuiif complex with a thiourea ligand fig (1-2)
was reported that showed excellent cytotoxicityirgiaa leukemia cell
line .The complex may bind to DNA in a dual manmolving platinum
coordination and acridine intercalation . The ctampexhibited activity
against two ovarian cancer cell lines at micromal@ancentration , but

slightly less activity than that of the free ligahit*®,



| Chapter ane Tntraduction |

HZFNHZ _‘
N

Pt
~cL

A1

z—T
_—

Fig (1-2) Structure of Pt(II) complex with acridinylthiourea ligands.

1-3 _Schiff Bases

1-3-1 Synthesis of Schiff Bases:

The term "Schiff base" used to define thogmbic compounds which
contain the functional grou(p_cl;=N_> $ichases were firstly prepared
by Schiff in 1864“®™from condensation reaction of aldehydes or
ketones with primary amines . Schiff bases havesrs¢w\nomenclature

such as anils , imines , azomethines , benzanildbanzyildeneaniliré”.

Imines ,Schiff bases and other C=N compotard be reduced with
LIALH 4 ,NaBH, , Na-EtOH ,hydrogen and a catalysit ,as well ath wi

other reducing agents”.
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Schiff bases rapidly decomposed in aqueoidic media , but they

are very stable in basic solutiéits

Schiff base can be obtained by condesataction between
carbonyl compound( 1) and amine ( 2 ) with theration of amino
alcohol as intermediate ( 3 ). The experimentaddeyns depend on the
nature of the amine and especially of the carbaoyhpound which

determine the position of the equilibrium .

HFR: R\C/R-
R R
\C/ + R—— NH;, — » R—|C—R' —_ !\|| + H,O
|C|) OH ‘_
R
(1) (2) (3)

Scheme (1-1)

Preparation of Schiff base

These bases can also be prepared by mduwif equimolar
quantities of aldehyde or ketone with amine or lopyvsmelting for 10
minutes and then isolating and purifying the pradwcrecrystallization ,
or sublimation under reduced press@té®

Staal¥®” prepared Schiff bases by removing water which iméml
by condensation of aldehydes with amine by reflexoenzene this is
done by mixing the amine and the aldehydes in benzand then the

residual solution is distilled under vacuum .

Bidentate Schiff bases have been amoiagdig that are extensively

used for preparing metal complexes. These liganas described
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according to their donor set N,N- donor Schiffdmsand N,O- donor
Schiff bases .

Tridentate Schiff bases may be generatlysalered as derived
from the bidentate analogues by adding anotherdgmoap , These have
been utilized as an ionic ligands having (N,N,O(N,N,S ), (N,0,0)
and (N,S,0 )donor set8?®,

1-3-2 The Metal Complexes of Schiff Bases as Biologically

| mportant Compounds

Schiff bases and their metal complexeived a great deal of
attention during the last decade from many workerprepare new

sets of these bases and their transition metal lecwes*”.

These complexes have proven to be uanéit and have
carcinostatic activitie$’?® .they show leukaemetic activity . Schiff bases
, on the other side , have a great importanceatogical reactions like
(visual proces$y” . and in the reaction that involve removing therem
group by enzymic effect (enzymatic transition react)iand some £

catalysed reactiori.

The biological activity of Schiff baseattributed to the formation

of stable chelates with transition metal ions pnesé cells®?.

Schiff bases derived from sulfa drugsenbeen successfully used

for the bacteriostatic activities and complexatith . A great deal of
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work concerning metal complexes of Schiff basesewsmcentrated on
the cobalt [[I) complexes ,that are used as reversible of of enyg
carriers or a model for vitamin B Co-enzymes ,the attention is also
extended to Fecomplexes which are included in the hemoglobimtbu

in some biological systent®’ .

It has been noticed hat the number gbepm regarding the
preparation of palladium and platinum complexeshw@chiff bases
increases rapidly . The discovery of cis-platinummplex cis-
[Pt(NH;),Cl,] as an antitumer agent by RosenbéPjed to development
of platinum complexes chemistry designed for widéldgical
applications®). Palladium and platinum are regarded as soft metal
they react with soft ligands that contain an etattrdonating group like
S and P ,they also can form complexes with hard ligdfitkke

oxygenating molecules or molecules which contairogen .

Recently many research wofK$ appeared which deal with the
study of palladium interaction with Schiff basesotigh cyclometalation
reaction (this include metal containing cycle inievhthe metal is bonded
to a carbon atom ). This reaction plays an impantale in preparation of
some organometallic compound in which these congslee used as a
starting material to improve the stereochemistrythmfse compounds .

Also these complexes are used in photochemicaliossc.

Schiff bases and their analogues hagatgmportance as catalysts
in racemic reactions in peptide syntheses andrimdton of amines that

have biological origirt®®.
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Biological activity of complexes dezty from hydrozones has
been widely studied and contrasted , acting incgsses such as
antibacterial , antitumoral , antiviral , antimadé and antituberculosis

effect 9,

Organotin compound show a large spectram biological
activities . In recent years ,several investigatorsest their antitumour
activity®®*) have been carried out . these organotin complexe
effective antifouling antimicrobial and antiviragents , therefore , much
attention has been paid to their implication foti@mogenesi&?. They
are also used as bactericides ,fungicides and tinaluand agriculture
biocides™.

The biological activity of the metal coleypes of Schiff bases
derived from sulpha drugs has led to considerabterest in their
coordination chemistry . The condensation prodat®ulpha drugs with
aldehydes and ketones are biologically active alsb dave good
complexing ability ,their activity increases on qaexation with metal

ion ®,

A number of new transition metal comgexf some Schiff bases
derived from amino-triazole and different aromatidehydes have been
prepared and isolated as solid compoufildhe biological activity for
these new Schiff bases complexes were evaluat@dsagn number of
bacteria . The results reflect the synergisticatffewards the increase of
activity for some complexes compared with that ke torresponding

ligand .
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Davar et.af® have prepared unsymmetrical Schiff base 1-hydxy-
acetonaphthoneacetyl acetone-ethylendiimine andcotsplexes with
some transition metals [NIj,Cu(I),Pd(I)] . These compounds were
characterized by elemental analysis , conductometreasurements ,
infrared and electronic spectra ,NMR and mass spsmipy . Square-
planar structure have been suggested for the cargpleAll the prepared
complexes exhibit antibacterial activities becatlsg complexes having
hydroxyl naphthalene nucleus were more active galityladehyde or
hydroxylacetophenone Schiff bases , due to the thajgne nucleus

possessing —OH group increases the activity figh)(.

W

Me v Me

Fig. (1-3) suggested structure of the complexes .
Where M= Ni(ll) , Cu(ll) , Pd(lI) .
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Recently a new set of Schiff bases hawnlh@epared and these

new compounds showed bactericidal activity

Table (1-3) Thestructure and biological activities of some metal
complexes of a number of Schiff bases.

Molecular Biological Ref.
The name Metal ion .
formula activity
4-phenyl-5-[p(p-nitrobenzylidene]Mn**,Co™ | Antibacterial
C1oH1sNsSO, | phenyl)-3-mercapto-1,2,4-triazoleCu™? Ni*® | activity 46
Pt'%,Pd?
CosH16N4S 4-phenyl-5-[pg-naphthalidene) | Co™,Cu** | Antibacterial
phenyl]-3-mercapto-1,2,4-trizole Pd? activity 3
CysH1:N20S Thiocarboxyphenyl-4-allyl-5- | Hg™ Au*,
phenyl-4H-1,2,4-trizole ca?Cd? | Antibacterial | *7
Cu*? Fe? activity
C1-H1NsS, 2-(benzylidene)-5-allylthio-1,3,4{ Cu™ Fe™ B
Thiadiazole 48
C13HoNsOCL, | N-isonicotinamido-2,4-dichloro | Co™ Ni** | Antimicrobial
o - 84
benzalidimine activity
C17H14N-0O5S 2-Hydroxy-1-naphthaldehyde Sn™ Antimicrobial
L - 49
salphanilamide activity
Ci3H1oN,0O5S Salicylaldehyde sulphanilamide &n Antimicrobial
49

activity
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1-3-2 Infrared Spectra of Schiff bases and their metal
complexes

The following are a review of th&C=N assignment , as recorded
for Schiff bases and their metal compldXes),

1. v(C=N) appeare around 1630 ¢rim the free Schiff bases , the
band around (1620-1610) ¢im manganes&() complexes is
observed indicating the coordinatidémane nitrogen to the
Mn(1I) ion ©°.

2. Coordination of chain polymers of Schiffses derived from o-
aminobenzic acid and terephthalaldrhyde shGwN stretching at
1625 crif and is shifted to (1620-1615) ¢mon complex
formation , indicating the involvement obazethines nitrogen in

coordinatioft®.

3. A strong band appeared around 1590 ismassigned to the C=N
stretching of the free Schiff bases , bis (vamel) ethylenediimine,
bis(vanilline) propylenediimine ,bisafullin)o-phenylenediimine,
It was found in the region (1675-1666)" for their complexes
with Cuil) ©2.

4. The IR spectra of some Schiff bases @drivom thiazoles and

benzothiazoles showed a strong sharp batieeiregion
(1630-1615) citfor y(C=N)*>.

'Y
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5. Schiff bases, oximes, thiadiazolesinovarbonates , and
guanidines show the C=N stretch in theore@1689-1471)
cmr®?),

6. The L.R. spectra of new series of Schifdsaderived from
substituted ,4,5-disubstituted-2-aminizdle, substituted-2-
amino-benzothiazoles and p-hydroxyberedafde show a
strong sharp band in the region (16405)&21'for y(C=N)*°.

7.  Strong band at 1600 ¢was corresponded {¢C=N) ©® in
some Schiff base derived from 2-furylgigband 2-
aminopyridine. This band was shiftedawér frequencies in
the spectra of the M), Co(I) , Ni(Il) and Cull) complexes
indicating the involvement of azomethimésogen in

coordinatioff®.

8. The I.R spectrum give absorption bantheregion (1640-
1630)ci for y(C=N)of free tetraimine Schiff bases
macrocycles erived from the condensatioh, 3-diamino-2-
hydroxypropane with pyrrole-2,5-dicarketiggde and with
thiophene-2,5-dicarbaldehyd2

9. Patai suggest th{C=N) appear in the region (1680-1570)tm
the intensity of(C=N) is variable and it depend on the
substituted groufss.

10. The I.R spectum of Schiff bases derivedifd-phenyl-5-(p-
aminophenyl)-3-mercapto-1,2,4-triazgile strong band in
the region (1695-1650) ¢roorresponding tg(C=N)®.

V¢
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1-4 Aim of the present work :-

This work aims at synthesizing and rabterizing some
transition metal complexes with new ligands derivébm
naphthalene. These complexes are designed to bmaeetial and
antitumour agents , according to the general dragictural
requirements , This work include :-

1- preparation off-Naphthaldehyde-N-Phenyl imine (LI) arf
Naphthaldehyde-N-Cyclohexyl imine (LII) .

2- Preparation of Cd(ll), Fe(lll), Co(ll), Cu(Jir(lIl), Hg(ll) and
V(IV) complexes of ligand (LI).

3- Preparation of Cd(Il), Fe(lll), Co(ll), Cu(JiHg(ll) and V(IV)

complexes of ligand (LII).

Yo
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| Chapter Thnee Result and Discussion

3-1 Physical properties of the prepared complexes

Table (3-1) and (3-2) show the physidata for the prepared
complexes . Which show different melting pointsll, & them were
higher than the parent ligand, The colour whichsdrewn in table (3-1)
and (3-2) were useful in structural determinatioill. the prepared
compounds were stable towards air, moisture ard lig

All reactions were carried out at roomder heating conditions
and the solvent was abs. ethanol . Recrystallizagmvent was ethanol/
water mixture (1:1) for all reactions .

Identification and study of these compke were carried out by
metal analysis [ The results are shown in table%)(&nd (3-2) ], infra-
red, ultra-visible spectrophotometer , magneticepsbility and electric
conductivity measurements . According to these omeasents the
chemical formula of the prepared complexes haven megested as

given in table (3-6) and (3-7).

Table(3-1)
Physical properties for the LI and its metal complexes
Symbol Colour Melting point | Yield Metal analysis/.
oC / Calc. Found
LI Yellow 80 - 82 85.3 = -
Al; Cd(ll) Yellow 188(dec.) 75 23.08 2.25
Al , Fe(lll) Brown 170 -172 72 11.01 | 11.02
Alz, Co(ll) | Yellowish-green 250 (dec.) 60 9.18 9.55
Al , Cu(ll) Green 112-114 78 9.55 10.1
Als, Cr(lll) | Brown 150-152 64 784 | 7.99
Alg , Hg(ll) | Deep-yellow 101-103 61 2340 | 1.2
Al7 , V(IV) Green 123-125 70 11.89 12.05
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Table(3-2)

Physical properties for the Ul and its metal complexes

Symbol Colour Melting point | Yield Metal analysis/.
oC / Calc. Found
LIT Deep-Yellow 60 -62 75 - -
All; , Cd(I1) Brown 250(dec.) 78 23.38 | 24.01
All, , Fe(lll) | Light- Brown 176 -178 74 52 12.76

Allz, Co(ll) Green 200 (dec.) 68 9.54 | 9.87

All , Cu(ll) | Brownish-Greer 98-100 66 8.12 | 9.11
Alls , Hg(ll) Brown 115-117 70 19.18| 20.52
Allg, V(IV) Greenish-blue 130-132 72 11.75 11.79

3-2 Infra — red spectra

The i.r. spectra were taken for the pregd complexes and

compared with those of their respective ligandse teasurement were

carried out for each compound in solid state as HBc in the range
(4000-400 ) cn.

3-2-1 The FT-IR spectra of U and their metal Complexes

group( £=="—
depending on the nature of groups linked t&%* . the compound

The ligandILhas the azomethine group . In general azomethine
absorption occurstie region (1690-1470 )¢

containing azomethine group show basic coordinatiehavior toward

metal ions coordinating via the nitrogen atomsis ttoordination shifts

the stretching frequency of (>C=N—

v¢

o either toward higher
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frequency in some complexé®>*) or toward lower frequency in

other$®?
The increase in frequency may be duethie simultaneous
strengthening of the (\/C=N— ndodue to an increase in both

sigma overlap and electrostatic attraction whicpdssible on account of
the coordination of the azomethine nitrogen to frieta®®. The decrease
in frequency indicates a decrease in the stretciomge constant of

( \/°=N_ ) group as a consequence of the coordination ttroug
azomethine nitrogen . The double bond charactewndsst carbon and
nitrogen is reduce§*®?.

The |.R. spectra of the ligandl [Eig(3-1), Table(3-3), showed
the absence of the band at ~1735'@nd ~3315 cihdue to the carbonyl
v(C=0) andv(NH,) stretching vibration®, and a strong new band
appeared at 1640 c¢massigned to azomethingHC=N) linkage |,
showing that amino and aldehyde moieties of theistamaterial are
absent and have been converted in to the azomegjtone©®.

A broad band appearing at (3420'chave been assigned to the
hydrogen bonded OH group in the ligand. IMedium to strong intensity
bands appear at (1344 ¢m which may be assigned to the phenolic
C—O stretching mode . This band is slightly shiftechigher frequency
side in the spectra of the complexes showing cloeladf the phenolic
oxygen to the metal atoftf.

The band appear at 1587, 1518 and t#85efer tov(C=C)
of aromatic ring , and the band at 2920 and 2852 x&fer toV c.y of

aromatic ring®”.

Yo
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A- Cadmium(II) Complex (Al;)
The spectra ofIJAcomplex , Fig(3-3), Table(3-3), which show the

shifting of the azomethine band to lower frequermy (12) cnt
indicating the participation of azomethine nitrogerhe interaction with
the cadmiumlI( )ion .

Another difference appeared which was rtb@ shifting of the
phenolic G-O band by (10)cffin the spectra of B complex referring
to chelation of the phenolic oxygen to the cadm(ifion©>® .

A broad band which appeared at0346d another medium
sharp band at 746 chindicate the presence of both coordinating and

lattice HO molecules in the structure of,Acomplex .

B- Iron(1II) Complex (Al,)

The molecular formula of Iroill) complex (A) includes six
water molecules , two of them may be coordinatethéometal and the
other four were considered to be lattice watere ppresence of this large
number of water molecules expected due to the tagtency of Fe(lll)
to bind to water through a strong bond which d#dahe i.r. spectrum of
the compleX® , so the band at 3452 and 663 crefer to the presence of
both coordination and lattice,& molecules .

The spectrum of F#8I) ion ,Fig(3-4) , show the azomethine band
to be shifted to lower frequency by (20)tindicating the interaction of
the metal ion with the azomethine nitrogen and dts® shifting of
phenolico(C—O) band to higher frequency showing the particgraof
phenolic oxygen with the F&I[) ion ©>®)

The weak band at 565 and 504‘crefer to v(Fe—N) and
v(Fe—O) bands respectivel§?"?,

¥
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Another bands appeared at 1170 , 10821888 cn refer to the
sulphate group bonded to ferric ion as a bi-denligend " Table
(3-3) shows the most characteristic bandsladnd its complexes .

C- Cobalt(Il) (Als) and Copper(l) (Al,) Complexes
The spectra of these complexes , Fig(3ad (3-6), showed

similar behavior with no much difference comparedhiat of the ligand .

The i.r. spectrum show a blue shift & #zomethine band by (20)
cm® and red shift of phenolis(C—O) band to higher frequency which
mean the involvement of both nitrogen and oxygeodordination with
both metal ions Ca[) and Cull)®>°® .

Further condusive evidence of the cawtion of the ligand with
the studied metal ions was shown by the appearahoew weak low
frequency band at (400-600) ¢nthese were assigned ®M—O) and
v(M—N) vibrations . The new band were only observabléhe spectra
of metal complexes and not in the spectra of undexep ligand thus
confirming the participation of groups (O and Nxiwordination?.

The broad band found in the region (38600) cni refer to the
presence of water molecules out of the coordinasipmere for A; and
Al complexed®”.

Table (3-3) shows the most characterlstind of As;and Al .

D- Chromium (III) Complex (Als)

On comparison of the chromiudil)}complex (As) spectrum ,

Fig(3-7), Table(3-3) , with that of the free liganthe following changes
were observed . First , the(C=N) band was shifted to lower frequency
by (18 ) cnit, and the second was the disappearance of thd beoal of
v(O—-H) which indicates the complexation with T ion .and the
shifting ofv (C—O) band to higher frequency by 12 tm

Yv
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From the above information would indictHtat the coordination of
LI with chromium({lI) ion took place through nitrogen and oxygen atoms.

The presence of new weak band observé86at cni) and (516
cm™) which assigned to ( Cr—N) andv(Cr—O) respectively .

The broad band appear at (3749)cwhich refer to the presence of
ethanol molecule in the structure .

The appearance of weak band at (657)dndicated the presence

of coordinated water molecules in the structit&”,

E- Mercury (I1) Complex (Alg)

Mercury I0) ion is known to have different geometrical shapes

ranging from linear to tetrahedral or octahedfal® For octahedral
complexes, the shape is distorted with two bondshslorter than the
other four , which can some times regarded asticemplex®®.

In this work , a mercunfIf complex (Ag) , Fig (3-8) , was
prepared and characterized by the shift of azometband to a lower
frequency by (15)cthwhich appeared at (1625 &jn, also the shifting
of v(C—O) band to higher frequency by (10) ¢rmand appeared at (1354
cm?)

From the above information , it can benduded that the
coordination took place through nitrogen and oxygéom present in
ligand LI with mercury{l) ion ©>°)

A broad band appeared at (3749'cindicate the presence of

ethanol molecule in the structure of the complex .

YA
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F- Vanadium(IV) Complex (Al;)
The FT-IR spectrum of [A complex is show in Fig (3-9), the

stretching frequency of azomethine group wasesthifo lower frequency
by (10) cn and appeared at (1630 ¢nthe band for the(C-0) was
shifted to higher frequency by (6 ¢nand appeared at (1350 ¢nThis
indicate the participation of azomethine nitroger gohenolic oxygen
with the V(V) ion 2.

The band at (977 &jcan be assigned tgvV=0) ®. The sulphate
group have been shown to be bonded witkvyhrough two oxygen
atoms (bidentate behavior ) due to the appearahceedium band at
1180,1157 and 1099 ¢h®*" The broad band found in the region
(3000-3600cr) refer to the presence of water molecules outhef t
coordination spher8”

The band at 563 and 505 ¢roan be attributed to(\V—N) andv(V—O)
respectively®? .

3-2-2 The FT-IR Spectra of UI and their metal complexes

The I.R. spectrum ofilLshow the same behavior of thé L
which contain the same group (azomethine grouppéduesholic oxygen )
that used to characterize the spectra of the comple

The comparison of |.R. spectra of thenddll and its metal
complexes indicated that the ligand is principathprdinated to the metal
ion in 2-way (from azomethine-nitrogen , and phenokygen ), thus
acting as a bidentate ligand .

The azomethine band appeared at (1656 amd the(1235 cih)refer
to thev(C—O) stretching vibratioff*>°® .
The broad band at (3247 Bnassigned to the(O-H) ©” for the

ligand , which was no longer found in the spectranetal complexes

A
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indicating deprotonation and coordination of hydfoaxygen with the
metal iont? .
The band appear at 1500 ,1450 and 1407refer to v(C=C)

aromatic ring , and the band at 3049 ‘cmefer to thevc_y of

cyclohexane , the band 2929 and 2854 cefer to thevc_y of aromatic

ring ©7.
A- Cadmium(II) Complex (All;)

The i.r. spectra of (&) complex , Fig (3-10) , Table (3-3), show
the shifting ofu(C=N) to lower frequency by (20) ¢hwhich appear at
(1631cnt) .

Also the band at (12551") which corresponded ta(C—O) shift

to a lower frequency by (20) ¢m. These observation indicated the

participation of both oxygen and nitrogen in thenpbex .
A broad band appeared at (3516'cindicating the presence of

ethanol molecule in the structure .

B- Iron (II) Complex (All)

The spectrum of H&l) complex (Al) , Fig (3-11) , Table(3-3),
show the azomethine band was shifted to lower faqu which
appeared at (1635¢t,and theo(C—O) was shifted to higher frequency
which appeared at (1250 &n, This indicating the participation of
azomethine and phenolic oxygen in complexafioff’.

The weak band at 553 and 507 eefer tov(Fe—N) andv(Fe—O)
band respectivel{®’? .

Other band appeared at 1172 , 1142 an& @8 refer to the
sulphate group bonded to Ferric ion as a bidefigaad®® " . In general

the compounds of FH{) usually tend to form brigdinghydroxy group ,
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this group can be assigned at (989'¢mwhich refer to its stretching
vibration*®® another band at 3462 and 682 crafer to the presence of
both coordination and lattice,® molecules

C- Cobalt(IT) (All;) and Copper(lI) (All,) Complexes
The spectra of Ad( and Cull) complexes , Fig (3-12) and Fig

(3-13) , show similar behavior and were charactehy the shifting of
v(C=N) to lower frequency by 10 ¢hrand shifting ofo(C—O) to higher
frequency by 10 cth. These observation indicate the coordinatiorhef t
metals ion with azomethine nitrogen and phenoligex atom.

Two weak band appear at 569 and 513 cafier tov(Co—N) and
v(Co—O) respectively and at 574 and 522 ctrefer tov(Cu—N) and
v(Cu—O) respectively? .

The broad band appear at (3460%cin the spectra of Cil
complex indicate the presence of water moleculgAml;) complex
.Table(3-3) show the most characteristic band dfi; Aand Aly

complexes.

D- Mercury (II) Complex (Alls)
The i.r. spectrum ofI complex , Fig (3-14) , show the shifting

of azomethine band to a lower frequency and appedi635 crit) which
indicate the participation of azomethine- nitrogath Hg(lI) atom ( the
high basisity of the N of the naphthalene ringwltbe coordination with
the metal’).

Since the(C—O) band in the spectra of[i complex show no
difference and appear at (1235 9mvhich indicate that phenolic-oxygen
did not participate in the coordination with thermey ion.

AR



| Chapter Thnee Result and Discussion

E- Vanadium (IV) Complex (Allg)
The FT-IR spectrum of [B) complex , Fig (3-15), show the
shifting of azomethine band to lower frequency B @n' and the

shifting ofv(C—O) band to higher frequency by 15 ¢nwhich indicate
the participation of both oxygen and nitrogen ie toordination of the
(Alls) complex(’.

The band at 989 &ntan be assigned o (V=0) band® . the
sulphate group have been shown to be bonded wil¥{)\¢n through
two oxygen atom (bidentate ) due to the appearahceedium band at
1182, 1139 and 1060 ¢hf*’®. The broad band appear at 3425'aefer
to the presence of water molecules out of the dnation spheré&”.

The band at 563 and 515 ctoan be attributed to(V—N) and
v(V—O) respectively®®

vy
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Table (3-3): The most significant bands of FT-IRlof LI &

I and its metal complexes .

Symbol | v(C=N) |v(O-H) |v(C-H) |[v(C-0) |v(M-N) |v(M-0) | 5(0-H)
L1 1640 | 3420 | 2920 |1344 _ _ 968
2852
Al, |1628 | 3460 | 2926 |1355 545 506 | 980
2858
Al, |1622 | 3452 | 2939 |1369 | 565 504 970
2838
Al;  |1622 | 3458 | 2927 | 1375 | 550 508 966
Al, |1624 | 3458 |2926 |1362 | 568 509 961
3298 | 2860
Al  |1622 | 3749 | 2962 |1357 | 567 516 982
2831
Al  |1625 | 3749 | 2927 | 1354 | 588 534 977
Al, |1630 | 3454 | 2925 |1371 | 563 505 955
2856
LI 1650 | 3247 | 2929 |1235 - - 947
2854
All, |1631 | 3516 | 2927 |1255 | 553 503 948
2852
All, |1635 | 3462 | 2925 |1250 | 553 507 950
2850
All; | 1641 - 2929 |1245 | 569 513 -
2854
All, |1638 | 3460 | 2933 |1251 | 574 522 950
2862
All; | 1635 - 2929 | 1235 | 586 523 _
2850
All, |1628 | 3425 | 2927 |1250 | 563 515 931
2852

Yy
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3-3 Electronic spectra, magnetic properties and caluctivity

measurement

Electronic absorption spectra of transitimetal complexes are
usually attributed to the partially filled d-orhitaf the metal. The energy
required for such transitions is that of the neav.land visible region.
Charge transfer spectra are due to transitionsdmtwnetal and ligand.
Study of electronic spectra of complexes help i@ tdetermination of
structure of the complexes through the electromieraction of the metal
d-orbital and ligand orbital. In our work, the spracvere recorded in the
rang (200-1100) nm, using dimethylformamide (DNE)a solvent.

Measurement magnetic susceptibility contributes the
determination of structure of the complexes. In itald these
measurements provide information about the typebohding and
strength of ligand field of complexes by giving omhation about the
number of the unpaired electrons.

The effective magnetic spin of the comptexeas measured using

spin-only magnetic moment according to the follogveguatiort’ .

us.o =% S(S+1)

Where S = n/2 (n = no. of unpaired electrons).

The results obtained from this equatioeravcompared to the
actual values obtained through magnetic measurament

These values were corrected for diamagneffects using the
following relationship:-
Uett = 2.828V Xp. T
Xa=Xu—D
Xnm = Xg x M.wit.

1)
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Where,
T = Absolute temperature (298) K
D = correction factor
Xa = Atomic susceptibility
Xy = gram susceptibility
Xu = Molar susceptibility.
The experimental values of magnetic moment isllysgeater than

the calculated value of magnetic moment.

Conductivity measurements of the prepared complexe the
appropriate solvent are used to decide whethemplex is electrolyte or
neutral®’” Table (3-4) show the positions of electronic apton
bands and it’'s transitions, and also include tHeutated value oRacah
parameter (_B ), 10Dg and nephelauxetic fadtyr, (able (3-5) showed
the magnetic moment and conductivity measurementhe prepared
complexes at room temperature and the suggestadtse& for each
complex, the structures were suggested for the apeelp complexes
according to the position of the infra-red specé#i@ctronic absorption
band, atomic absorption, magnetic properties aecdtr@nic conductivity

measured for these complexes.

3-3-1Complexes of U
A- Cd(1l) Complex (Al 4)
Since the UV-Vis spectra of thes® idn do not furnish a lot of

information , just some shifting and change inghape of band compare
with the band of the ligand , so the possible getoyraround these ions
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can be suggested considering the metal analysis-IRFspectra and
available structures found in the literat(fr&.

These observations lead us to suppossghttral geometry for Al

complex :-
C‘:I
Cd
N/ \OH2
H ‘ 4H,0
H— @)
/f |
AN

Conductivity measurements showed thatAhecomplex is non-
conductive , Table (3-5) .

B- Ee(Il) Complex (Al)
Mishra and Said studied the electronecs@a of [Fe(L) py(OH).,,

where , L = phJZ &SH , andihol that the spectrum could not be
recorded due to ° its poor soluibility , while theestra of the solid
complexes showed bands in the range of (19,23B2%;fi" in addition

to a shoulder observed at (15,625-15,151ct®. These bands were
assigned to Spin forbidden d-d transitions . Tlglér energy ligand field
bands were obscured by the intense charge-trabafeils observed at
24,390 crit . these assignments are comparable to the otHareaport
made for Fd(I) complexes’ .the shoulder observed at 15,384 'cim

o)
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the solid state spectra disappeared in the solspectra and a new band
at (18,050-17,094) cthappeared . This shift , observed in the solufidn
may be due to the rearrangement in the first coatdin sphere around
the metal ion , it has been claimed that it wasegpossible that solvent
(DMSO) molecules might be substituting either aquachloro group
present in the complexes . However the substitutioohloro group by
DMSO as discarded on the ground that conductancthefcomplex
measured in the same solvent did not lie in thgyeaat least for 1:1
electrolyte due to setting of Gbn in the solution . But in the complexes
containing HO , the substitution of ¥0 group by DMSO is possible as
DMSO is a better donor than water .

The UV-Vis spectrum of the present com@kowed two bands in
the d-d transition region at 28,577 tnand 20,000 cih both as a
shoulder to higher energy band which are compatalileat bands which

were discussed above bands can be assigned twlltheifg transitions:-

“Ang—*T.q (20,000 crir)
6Algj — 4ng (28,577 cnit)

To the above complex and came in accoeldanmther available
data so an octahedral geometry was suggested t@\ifecomplex®?.
The value of the measured magnetic moment fas) (& (5.9 B.M.. ) in
accordance with the presumption of high-spinferric ion in octahedral
geometry®®.

From Tanabe-Sugano diagram fot actahedral field Fig (3-16), the
value of 10Dq equal to 25,800 ¢rand the high value of nephelauxetic
factor ) (0.99) indicted the ionic character between Ifdh{on and the

oy
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ligand ,Table (3-4),Therefore the following struetus suggested for the
(Aly) complex :

OH,

He /N\ie/o\

oo L |

The above complex is non-ionic due to thedemtivity measurement
table (3-5).

E/B

Fig. (3-16) Tanabe-Sugano diagram for teystem
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C- Co(II) complex (Al5)

Electronic spectra of cobaljtomplex show three transition but

these transition cannot be assigned because girélager overlapping of
them®4834%) Octahedral complex of CB) consist of two band one in the
(15,400-15,500 cij and the other in the (20,000-20,8309megions®¥

In present work two band appear ond 5384 crit)and the other
at (20,618cri) which is assigned to the transitiaqn andv, respectively .

The value ofvz can be calculated using Tanabe-Sugano diagram
for d’ system, Fig(3-17), and found to be (25,723"mmich is refer to
“Tig(F)—"T1g(P) transition . The different ligand field pareters have
been calculated using the same diagram, the rasalfound in table
(3-4).

The term symbol for the ground state ofIQ ion “F which can

split in octahedral crystal field as fello®?.

p Tagp)
' I 4Azg(F)
y - ) 4T29(F)
F v, |V
b . Vi
A 4Tlg(|:)

Octahedral cobalilj complex however maintain a large contribution
due to *Ty4 ground term and exhibiteg. In the range (4.8-5.6 B.M®Y

The magnetic measurement of thdzjdomplex is (4.93 B.M .) show the

o¢



| Chapter Thnee Result and Discussion |

complex are paramagnetic and have three unpaiesttr@hs indicating a

high-spin octahedral configuration .
From these result an octahedral geometryrakd@o(l)ion can be

suggested as illustratd in the following structuire
— -2

|
1
H\C/N\ /
Co C
o/ ~ F \H H,0
Z
T 5

The formulae was further confirmed to be ionig tonductivity

C

measurement .
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Fig. (3-17) Tanabe-Sugano diagram for dsystem
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D- Cu(Il) complex (Al,)

Cull) compound are blue or green because of singledbroa
absorption band in the region (11,000-16,000%cff . The d ion is
characterized by large distortion from octahedyahmetry and the bond

Is unsymmetrical , being the result of a numbetrafsition , which are
by no means easy to assign unambiguously . Thedneground’D term
is expected to spilt in a crystal field in the saway as théD term of the
d* ion and a similar interpretation of the spectrikiswise expected , and

according to the followind*®%®-

i = I
) S A
/—Eg—<'
/,I \\\
By
7 A
7’
2 k4
D va
Free i N, 2A1 v
ree ion . — g 2
AN ’
~ 4
7
7 V
\\ 2_|_ - 1
~
A Y
Oh crystal field * 2
Yy . Blg

Tetragonal
crestal field

Unfortunately , this is more difficult becausé the greater over
lapping of bands , which occurs in the case of II.u(

In the present work , the greed,Aomplex show a broad baff8 at
(15,873 crif) which can be assigned fB.;— °B,y and  “Big— “Eq
transitions , Fig (3-20).

o1
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The value of g That have been measured forlfdomplex was

1.9 B.M . this value is in the range of octahededmetry®”®® Therefore

the expected geometry of Acomplex is :-
— —-2

O/Cu\ o H .2 H,0

Conductivity measurements show that the compl&nie ,Table (3-5).

E- Cr(1II) Complex (Als)
Cr{II) complex spectrum in DMF shows three bands , itlsetivo
band at (22,935 cm) and (29,985 cit) were assigned as belonging to

transitions:-

“Aag(F) —> "T4(F) (v1 which is equal to10Dq)

*Aog(F) TigF) ()
The third band was expected to appear @ lifpand or charge
transfer absorption region , so it was found at,58% cnt) which

assigned to the transition

“Asg(F) TigP) (v3)®

oy
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The value of B is calculated from Tam&ugano diagram , Fig
(3-18),and was found to be (485 Yftom which the value of the
nephelauxetic factof was calculated taking the value of the free ion
(918 cm') and as found to be (0.528). The law valueB akfer to the
relatively great expansion of d-electron chargenupomplexation which
reduces the inter electronic repulsion . The irdgkronsisting of this
interpretation were checked using Tanabe-Sugargatiaby calculating
v; and 10Dq .

The magnetic moment of thésAomplex is found to be ( 3.80 B.M .)
which is in good agreement with other octahedr@liQrcomplex .
The above result indicate an octahedral gegmait Als complex

which can be depicted as fellows :-

This fourmula was further confirmed to be mrby conductivity

measurement .

oA
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Fig. (3-18) Tanabe-Sugano diagram for'dystem

F- Ha(ll) Complex (Al g)

The UV-Vis spectrum of Hg(ll) ion have sermansition found in
the region 200-400 n.m , can be assigned as igdradi transitions , and
this transition of & ion do not furnish a lot of information . so frdire

FT-IR study an octahedral geometry structure casulggested :-
— —-2

Hg C—H .2 EtOH

Conductivity measurement showed that cemplas conductive ,
Table (3-5).
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G- V(IV) Complex (Al;)

The VIV) ion is usually represented by the M0 (molecular ion ,

VO(II) behaves as a class-action forming stable commowrtt F ,CIl,O
and N donor ligands . These "Vanadyl" complexegyareerally green or
blue —green and can be cationic , neutral or aaigniThey are very
frequently 5-coordinate in which are the stereoabtyn is almost
invariably square pyramidal . The Vanadil) (jon has one unpaired d-
electron®?

The electronic spectra of Vanadyl complare less easily
understood . This is primarily due to the preseofea strong =
contribution to the bond between the vanadium aedkyger®.

In the several Vanadyl (VIDY) ion complexes studied"®? , at
room temperature , three ligand field absorptiondsaare reported with
the first in the spectral range (11,000-14,700'dm the second in the
range (14,800-20,400¢thand the third in the range (21,000-31,250km

In the present work, only one band was oleskat (22,857ci,Fig
( 3-21) which can be assigned tg (°B,—°A; ).

Most Vanadyll{)complex are magnetically simple having virtually
"spin-only" moments of (1.73 B.M .$® . corresponding to 1 unpaired
electron . The value of the present; Bomplex was found to be (1.40
B.M .showing quardivalent state of vanadium ion ickh contain
VO(II)ion ©.

Conductivity measurement show the domplex to be electrolyte ,

Table (3-5) , Therefore square-pyramidal can baraed :-
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O/ \O/ \\\\ . H,0O
CO

3-3-2 Complexes of LI
A- Cd(Il) Complex (All ,)

Conductivity measurement showed that hrapex is ionic , and

from FT-IR study the structure of this complex che regarded as

tetrahedral geometry :-

. EtOH

B- Fe(Il) Complex (All,)
The electronic spectrum ofI{f complex, Fig(3-21) Table(3-4) .
shows two bands ; the first one at (20,408 cm™) and the second at (26,455

cmwhich is assigned to the transitions :-

1)
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“Tig (20,408 crit)

T,y (G) (26,455 cim)

These are similar to that shown by,JAcomplex so an octahedral
geometry was suggested to thdlghcomplex®?.

The value of the measured magnetic mon@an(All,) complex is
(5.15 B.M . ), which could be related to high-sgin ferric ion in
octahedral geometry .

From Tanabe-Sugano diagram fopdtahedral field Fig (3-16), the
value of 10Dq equal to(20,695 &jnand the high value of nephelauxetic
factor (3) (0.88) indicated the ionic character between (liidpion and

the ligand . Therefore the following structure igggested for the (By)

complex :-
2 —R1
Q/"\f /5
e e

axdhi

Rl/o " N\_/é

R K 9

R;= S0, R,= c

Conductivity measurements show the complexbé¢o non-ionic
Table(3-5).
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C- Co(II) Complex (Alls)
Cobalt If) complex spectrum in DMF , Fig(3-22), shows three
bands . The first two bands at (16,61T¢amd (14,880 cif) were

assigned to the transitiofiA,;— “Tig(P) (vs) , since this transition is

known to be a triplet in the range (14,000-17,560in divalent cobalt

of tetrahedral geometry . This splitting is duespn orbit coupling®.

Thereforev; have been calculated as the average of theseamash
The third band which appears as a weakl lzar(9,345 cil) was

assigned to the transitioop (4Azg —>4Tlg(F) ), while v; could not be

observed since it is expected to appear in a rangef the instrument
scale so it was calculated using Tanabe-Suganaatiador d system
and found to be(6,266 ¢Hh which belong to the transition

“Aog—>"Tog(F) .
The different ligand field parameters have beenuated using the
same diagram , the result are found in table (3-@ymparison of the

results obtained in this work with the literaturatal suggests high spin

tetrahedral geometry around Cobdl) (ion . Magnetic measurements
show that the complex is paramagnetigs{|=4.35 B.M . ), Table(3-5)

which in accordance with the high spin tetrahed?af®

The reported magnetic moment values fdratedral Cd()

complexes are greater than the spin —only valugs@1873 B.M .§1%

,this was ascribed to the orbital contribution dedeneracy in energy .
The relatively high value of 10Dq and tloev value of $(0.54)

indicate the participation of the nitrogen and axygatoms in the

coordination with the Cal) ion through a bond of high covalent

character .

1y
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The low ratio ob,/v; (1.49 ) indicates the tetrahedral geométy
to show weather the shape is regular or distorted yalue of spin orbit
coupling constantfijhas been calculated , and compared with the \ailue
free ion (-178 cil), This constant has been calculated using the

following equation :-

Mobs=Ms.g- 15.49M/ 10Dq
4.353.873-15.49\ /6256
Where ops = The observed effective magnetic moment .

Ms.o =Theelectronic spin only magnetic moment .

The observed value ofor the (Alz) was (-193.87) and it is less
than the value for the free ion and dose not fthim range of the regular
geometry , rather it fit with value for the distedttetrahedraf®*041%)

The molar conductivity measurements iMMD show that the
complex was non-electrolyte . According to thessults the following

structure can be proposed :-

3H,0

¢
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D- Cu (IT) Complex (All,)

The spectral behavior of this complexg(8422) , is identical with
that of (Aly) ®® , which also show a broad band at (16,625 tiat refer

to *Big— °Byg and °Bi;g— *Eg transition .
The magnetic moment of thel[A complex is (2.14 B.M .),Table

(3-5). Therefore an octahedral geometry was assurfied Cu
(If)complex.

Conductivity measurement show thellgAcomplex is ionic , Table

(3-5) . The following structure can be suggested:-

/ cu-9 ] . 8H,0

E- Ha(ll) Complex (All 5)

Conductivity measurement showed the com@aon-ionic , from

the FT-IR study the following structure can be segjgd :-

el
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SN

CL

And it is known for mercury to form such bridgingmapounds through

halides according to the following examfjfe-

Ph 3P

F- V(IV) Complex (Allg)

The greenish-blue complex may refer to squarpyrinsigucturé'®®

The electronic spectra for the Vanadium complexnoarbe assigned
unambiguously due to the presence of strongond between the
vanadium and oxygef”. In this work only one broad band was observed
(24,038 crit) , Fig (3-23), which can be assignedid °B,— A, ).

These are similar to that shown by;JAcomplex so an square-

pyramidal structure was suggested to thHfAcomplex .

N
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The magnetic moment of the Vanady) ¢complex

be( 1.36 B.M .).

was found to

Conductivity measurement show thélfAcomplex to be electrolyte

, Table (3-5) , According to these result an sqyeyramidal structure can

be proposed :-

‘V/ \/\

v

HO
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3-4 Conclusions

1. The different Schiff bases which have been prepaeowved
different physical properties , where the cycloHaderivative LI

show to have lower melting point with lower yielfipyoduct .

2. The reaction conditions for the preparation of tyelohexyl

derivative LIl were more vigorous than the otherigive .

3. The reaction of both ligands (LI and LIl ) with treelected
transition metal ions gave complexes of compargeemetry |,
except those of Fe(lll) and Hg(ll) , where they gagdimeric

structure with LIl only.

4. The new complexes of LI were ionic for Co(ll) , @u(¢ Cr(lll) ,
Hg(ll) , V(IV) , and non ionic for Cd(ll) , Fe(lll), But the
complexes of LIl were ionic for Cd(ll) , Cu(ll) ,(W) , and non
ionic for Fe(lIl) , Co(ll) , Hg(ll) .

5. All the prepared complexes were soluble in DMF .
6. The ligand field calculations showed different diektrength
(according to the 10Dg value ) and different el@cirepulsion

parameter [{) , which refer to different ionic character betwee

the metal and donor atoms of the ligand .

TA
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Table (3-4) Electronic spectra for complexes
of LI and LII in DMF solvent (cm’)

|
20,000 v1 Ay —>4Tlg
28,577 s 6Alg—’4T29

15,384 vy *TigH— Tog(F)
20,618 4 971 |5.3 |288 [0.29)| 15,384 |4,320
vz “TigF)—>"Axg(F)
25,723(cal)
03 “Tig(F)—"Tg(P)
Big— “Byg
15,873 zBlg—> 2Eg
22,935 | vy AggP)— TogP)
29,985 4 918 [|4.7 (485 [0.52)22,935|7,275
02 “Agg(F)— Tig(F)
31,545
03 Agg(F) = Tig(P)
22,857
ZBZ—) 2A1
20,408 v Ay —Tig
26,455 v2 OBy Ty, 1300 | 1.8 | 1,497|0.88| 20,695 | 17,245
6,266 v1 “Asg—"Tog(P)
9,345 4 4 971 1.2 (522 |0.54)6,266 |16,920
V2 Agg— Tig(F)
15,756
V3 Ay —TigP)
16,625 B> 2Bog
Big— *Eg
24,038
282—) 2A1
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Result and Discussion ‘

Table (3-5) Magnetic moment, Conductivity and suggsed

Structure for complexes ofLand LII

Teteanal
5.90 44 Octatnal
4.93 67 Octahald
1.90 79 Octahaldr
3.80 53 Octalnal
Diamagnetic 60 Octdha
1.40 74 Square pywdal
I R
’W—%W
5.15 21 Olotalral
4.35 25 Tetealnal
2.14 62 Octalnal
Diamagnetic 37 Tdtealral
1.36 69 Square pyidal




| Chapter Three Result and Discussion

Table(3-6) The Chemical Formula ahthe name

of thelLand their complexes

GH1sNO B-Naphthaldehyde N-Phenyl imine

Aquo chloro pB-Naphthaldehyde N
[Cd LI CLH0].4H0 |Phenyl imine] Cadmium II)
Water(4)

Diaquo B-Naphthaldehyde N-Phenyl
[Fe LI (HO),SQy] . 4H,0 | imine] sulphato IronI(I) . Water(4)
Dichloro bis B-Naphthaldehyde N
[ CO(LI), CL,] .H,0O Phenyl imine] Cobali() . Water(1)
Dichloro bis B-Naphthaldehyde N
[ Cu(LI),; CLy] . 2H,0O Phenyl imine] Coppell) . Water(2)

Aquo chloro bis [-Naphthaldehyd:s
N-Phenyl imine] Chromiuni(l)
Ethanol(1)

\V

[Cf(LI)Z CL H20]C2H5OH

Dichloro bis B-Naphthaldehyde N
Phenyl imine]  Mercuni()

[HO(LDLL22 GHOH | 2o noi2)

[B-Naphthaldehyde N-phenyl imin
sulphato oxovanadiun\({). Water(1)

D
e

[VO(LI) SQ] . H,0

\A
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Table(3-7) The Chemical Formula and the name

of thelL and their complexes

G-H>/NO B-Naphthaldehyde N- cyclohexyl
imine

Dichloro PB-Naphthaldehyde N
[ Cd LII CL,] .C,HsO cyclohexyl imine] Cadmium I[) .
Ethanol(1)

Di-u-hydroxo-bisp-Naphthaldehyde
[Fe, (LII), (OH), (SQy),] . | N-cyclohexyl imine] disulphato Iro

-

2H,0 (1I1) . Water(2)
bis [B-Naphthaldehyde N-cyclohexyl
[ CO(LII), ] .3H,O imine] Cobalt{I) . Water(3)

Dichloro bis B-Naphthaldehyde N
[ Cu(LID), CL;] . 8H,O cyclohexyl imine] Coppel{)
Water(8)

Tetrachloro bis [}-Naphthaldehyd:s
N-cyclohexyl imine] dimercuryi{) .

U

[Hg2(LID),CL,]

[B-Naphthaldehyde N-cyclohexyl
imine] sulphato oxovanadiumiI\().

[VO(LII) SQ] . H,0 Water(1)

\At
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Fig (3-19) Electronic spectra of A} and Al;
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All,
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Fig (3-23) Electronic spectra of Aj

Yy



D Gaal)
SHSN Ao LB Jgad

) ) cOSad) o) gis
VYJM/VGGIEJ/°~Y AJM/QJM\@/OMﬁJL&

rdaadY)
shamachymist@yahoo.com

s ailgd) a'éJ
¢VYoVAYe

LB ey
TERVLYAR

Al ol sl
CplUidil) ddla fya AR Bpay Cipdi a0 ) g8 e ALY pualind) Cildlna (lary (aududil gyl

i piall
PUME S VeI



	Microsoft Word - Abstract_1.pdf
	Microsoft Word - Acknoldegment_1.pdf
	Microsoft Word - Doc1_1.pdf
	Microsoft Word - EXPERIMENTAL PART_1.pdf
	Microsoft Word - Introduction_1.pdf
	Microsoft Word - Name of Thesis_1.pdf
	Microsoft Word - Refrences_1.pdf
	Microsoft Word - Result and Discussion_1.pdf
	Microsoft Word - معلومات عامة_1.pdf



