CHAPTER ONE INTRODUCTION

Chapter one

Introduction:

Development in inorganic and organometalic chemis@s result in a
significantly increased understanding of the bogdstructure and reactivity of
coordination compounds
These developments have been applied fruitfullgegsign of model system that
shed light on the behavior of metal ions in biotagiprocesses and ultimately to
look more closely in those processes themsglves
On the other side a large number of metal contgitinterapeutical agents and
other biologically active complexes have been pmgband proven to be of great

effectiveness in this respétt

1.1-Bioinorganic chemistry:

The boundaries of inorganic chemistry extend frdmggical and organic
chemistry to the boundaries of theoretical phydits, statement still valid even
if we add boundaries of biological science, themfnorganic chemistry can be
considered as growing organism with respect tortteeasing flow of data.

It is known that coordination chemistgfar to that part of inorganic
chemistry which deals with studying the properbésoth the central metal and
the group of ligands surrounding it, in the firsayd of chemistry the
coordination compounds were considered as a ghed¢rmy for the inorganic
chemist, now a days it forms a big part of theerg# research in inorganic
chemistry and about 70% of the issues publishesarganic chemistry are of

coordination compounds.
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However, even the classical coordination theoriesevextended and modified to
include these complexes, it still suffering fromieg problems which are waiting
to be resolved. Inorganic biochemistry is the ngrsiving filed which is based
on the role of coordination compounds in the liveygten?: The importance of
metal ions in the living system diver the interefsa large number of researchers
in pure inorganic chemistry toward the field of ibmrganic chemistry.
Bioinorganic chemistry is a rapidly developing @ilend there is enormous
potential for application in medicine. Medicinabiganic chemistry offers real
possibities to pharmaceutical industries, whicheh@aditionally been dominated
by organic chemistry alone, for the discovery aiiytrnovel drugs with new

mechanism of actiofy.

1.2- Interaction of the ligand with metal ion:

The tendency of metal ion to form stable complethvigands depend on
many rules such as the hard and soft acid base B}iBiAe of pearsdfl  which
simply state that metal ion tend to coordinatehvaértain donor atoms of the
ligand to form stable complex. Hardness and sodtmefer to special stability of
hard—hard and soft—soft interaction and should drefally distinguished from
inherent acid or base. The Lrving Williams seriéstability for a given ligand is
a good criterion for the stability of complex withpositive metal ions which
follows the order:

Ba™ < Sr?< Ca®<Mg*”<Mn*" < Fe?< Co” < Ni** < Cu" > zZn*
This order arises in part from decrease in sizesacthe series and part

from ligand field effects. The tendency of trarmitimetal ions for special
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oxidation state is affected by coordinating to @ertigands, this phenomena is
called (symboiosisy*

The increase of the positive charge on déetral transition metal ion
strengthens the metal-ligand bands. The metal iefers to bind with atoms of
high electron density such ag’ND?, P2, S2 C*®.

The ligand should have certain characterigtroperties to make it
convenient to form stable complex with transitionetah ion. The size,
geometrical shape, number and geometrical arrangteofeligand and donor
atoms play the important role in the stability ln¢ resultant complex.

Metal centers, positively charged, are fadao bind to negatively charged
biomolecules, the constituents of proteins andeiaccid offer excellent ligands
for binding to metal iort¥
For example, phosphine R and thioethers @8) have much greater tendency
to coordination with Hg,Pd, and ammonia, amineg\NjRorefer Be, Ti and Co
.Such a classification has proved very useful imoanting “°*? for and
predicting the stability of coordination compounds

A thorough discussion of the factors operatingandnand soft interaction
will be post bond temporarily but may be noted rtbat the hard species, both
acid and base, tend to be small, slightly polarzgekcies and soft acid and base
tend to be large and more polarized. Hard acideprief bind to hard bases and
soft acids prefer to bind to soft bases. It shdaddhoted that this statement is not
explanation or a theory but a simple rule of thuhgt enable the user to predict
gualitatively the relative stability of acid — basgducts.
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1.3- Tran's effect:

Molecules or ions having the same chemical comiposibut different
structures are called isomers. In metal complexas, ligands may occupy
different types of positions around the centralrat&®ince the ligands are usually
either next to one another (cis) or opposite tcheatber (trans) , this type of
iIsomerism is often also refered to as cis-tranme&sm cis-trans isomerism is
very common for square planar and octahedral corept@

The Trans effect may be defined as thdizabion of ligands trans to other,
trans-directing ligands. By comparison of a larganber of reactions it is

possible to set up a trans-directing series:

CN-~CO~NO~H>CH3~SC(NH)~SR~PR:>SCsH->NOz~I-~SCN->Br->Cl->
py>RNH~NHz>OH->H20

The Trans effect must be kinetically corl&@dlsince the thermodynamically
most stable isomer is not always produced dependingthe reaction
sequence”.

The Trans effect illustrates the importantestudying the mechanism of
complex substitution reaction.

The distinction between the thermodynatains stable and unstable and
the kinetic terms labile and inert should be ciadf some complexes are
extremely stable from a thermodynamic point of vigwt kinetically they are
quite different'.

The Trans effect may be utilized to provide desired isomer in an

otherwise complicated systét.
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1.4. Chemistry of Copper (I1):

The copper (lI) state $lis the most important one for copper. Most Qu (
compounds are fairly readily oxidized to Cu (Il) ngpounds, but further
oxidation to Cu KI) is more difficult. There is a well — defined aqus
chemistry of Cif and a large number of salts of various anionsynadnwhich
are water soluble, exist in addition to a wealticaihplexe$§.

The d configuration makes Cisubject to Jahn-Teller distortion if placed
In an environment of cubic (regular octahedradetrahedral) symmetry, and
this has a profound effect on all its stereochemidiVhen six—coordinated the
[1(octahedral) is severely distortétt™®,

The most common coordination numbersogiper (1) are 4, 5and 6, but
regular geometries are rare and the distinctiorwdenh square-planar and
tetragonally distorted octahedral coordinationdaeyally not easily mad¥’.

Copper (Il) also forms stable complexethv@-donor ligands, also mixed
O,N- donor ligands such as Schiff ba¥&sre of interest in that they provide
examples not only of square-planar coordination dab in the solid state |,
example of square-pyramidal coordination by dinaran, it was found that the
magnetic moment of dimeric copper (Il) is lowerrhthe spin-only value (1.73
BM at room temperature).Clearly the single unpaieéettrons on the copper
atoms interact or “couple” antiferromgneticafty as the temperature reduce the

population of the diamagnetism is eventually appined.
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1.5- Palladium (II) Complexes:

Palladium is one of the (4d) transition elementsl das the outer
electronic configuration (£ shell which is quite easy to break. The most
characteristic feature in its chemistry is its $amiy with platinum, its (5d)
congener.

Palladium has a well — established chegnisirthe (O, I, II) and (1V)
oxidation states. Palladium (IV) complexes are &table then the corresponding
palladium compounds and are readily reduced tagaln(ll); palladium(ll) is
the dominate oxidation state and usually the comgare diamagnetic with low
spin (f),It is generally regarded as (soft) metal and ihiseflected in the rich
chemistry with sulfur and phosphorus donor ligamalyever, palladium (1) will
also complex with hard ligands such as oxygen admdger’”: But generally, it
forms stronger complexes with sulfur donors thatihwkygen donor ligand.

Another contribution to the strength loé palladium (I1) sulphur made be
by (r) back — donation of electron density from the rhetam. The empty,
relatively low energy (d) orbital on sulphur, Liglnsuch as sulphite ions,
thiosulphate ions that bind to palladium (Il) thgbua sulphur atom generally
exhibit a high trans effect as deduced from prepearatudies®.

However, the trans influence of these lagrs negligible; thus has been
deduced; for example, from (IR) stretching frequesicof Pd —Cl| bond.
Palladium (Il), as a soft metal ion, does not fastrong bond with oxygen
donors and therefore complexes with unidentatentigareadily undergo
substitution reaction the chelate effect leads t@reat number of stable

complexes for bidentate ligands, oxygen donor ckso &e stabilized by
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incorporation in a bidentate ligand with other met®ngly binding atoms such
as nitrogen or sulph(®.

A wide variety of organic compounds contain rggno atoms have been
prepared; the strength of the palladium-nitrogendbbad led to a large number
of stable compounds being prepared. Complexes @fnthjority of simple
amines have been prepared including recently trdseydroxyl amine®® :
aziridine®”and the trimethyl amiff&.Normally the trans isomer (or mixture of
iIsomers ) is isolated though by control of addiiotine pure cis isomer may be

obtained.

1.6- Cationic Complexes of Pd (Il) and Pt (I1):

Dimethylsulphoxide complexes of Pd (II) and Pt .(Ilfhe catonic
complexes [Pd(DMSQ@)X2 (X-=BF4 , CIQ ) is now known to contain both S-
and O- bonded DMSO in a cis configuration in thidsstate.

The IR spectrum for [Pt(DMS@)(CIO4)2 is very similar to that of the
palladium complexes with two strong bands in bottbh&ded (1155,1143 ¢t
and O-bonded(897,879 €SO region (The far-IR spectrum contain bands at
517 and 438 cihwhich are assigned to Pt-ligand stretching freqis=fie.

We turn now to the second general classoaiplexes those in which the
sulphoxide is coordinating through the sulphur atoithe compounds
PdCb.2DMSO and PtCGI2DMSO appear to be of this tyfeeir spectra are
similar to spectra of O-bonded compounds in the Gstetching and
deformation region. i.e. down to the ~1300'¢f However, for PAGI2DMSO
and PtCt.2DMSO, the SO stretching frequency is higher (1t&®) in the

complex than in the free ligand. In the platinunmpound, there are strong
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bands at 1157 and 1134 ¢none or both of which must be assigned to S-O
stretching. In both the platinum and palladium cteres, the four strong to
medium intensity band found between ~1025 and €20 May be assigned to
CHz rocking modes. The bands at 730 and 683.bnthe palladium compound
may presumably be assigned to C-S stretching frexjee. The behavior of
these bands in these S-bonded compounds is in kedhaontrast to their
behavior in the O-bonded compounds In the latter@kS stretching bands are
generally much weaker(often the symmetric stretciweobservedf®.

The infra-red spectra of dimethylsulphoxidgimethylsulphoxide %
numerous complexes of DMSO? with metal salts are reported and discussed.
Assignments are proposed for the bands observéukimegion 650-4000 ¢
The effect of complex formation and sulphoxoniumn idormation by
dimethylsulphoxide upon its S-O stretching frequemce given a particular
attention and it is shown that observed shifts tayorrelated with occurrence
of S- or O- bonding in the adducts by considerimg ¢lectronic nature of the S-
O linkage ¥, The infrared spectra (4000-270) tnwas recorded and
assignments for the main absorption bands were tsedtermine the ligand
donor sites and to comment on the relative acceyttitity of palladium (I). The
complex Pd(DMSQ)? has the novel feature of containing both sulfur and
oxygen bonded dimethylsulphoxide. The IR specteanamst consistent with two
sulfur and two oxygen coordination sites in a @sfiguration the solid sulfur-
bonded complexes trans Pd(DMSOIp is found to convert to the cis complex
in acetonitrile solutioi”. Further evidence for the presence of mixed swfut
oxygen coordination sites is supplied by the presesf more IR bands than
would be expected for four equivalent DMSO ligahd particular, the spectral

regions fores(CSO)anda(CSO) each contain two more bands .In the fdrerd
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are at least three bands (493,437,420) cthat can be associated with Pd —
ligand stretching frequenciés .

The splitting ofuSO in both the sulfur-bonded and oxygen-bondedr=gi
along with at least three ir active Pd ligand stigtg is most consistent with a
cis arrangement of S-and O-bonded DMSO ligands.

In order to examine for the possible preseaf oxygen bonded DMSO,
The deuterated complex Pd [DMSO-d6}was prepared and tests IR spectrum
was recorded. The methyl rocking bands shift~20rcthe deuterated complex
thus cleaning thevSO (oxygen bonded) region for inspection. Thergjrband
at 920 and 905 cih in the deuterated complex are thus assignedS©
oxygen-bonded DMSO.

In sulfur bonded bis-DMSO complexes, the DMiyands are commonly
found in the cis configuratioff**® the Pd-S bond distance in the cis nitrate
complex are significantly shorter than those intthas-chloride complex, which
is considered to be the result of more favorahlehd Pd-S bonding in the cis
configuration. Assuming that the observed cis ¢$tmgs are the
thermodynamically most stable form and do not sympsult from kinetic
stability, then the presence of the trans structisre Pd (DMSOCL2 is
surprising. The trans-configuration of Pd(DMSOl2 may not be the most
stable molecular form but is obtained in the ssliakte because it leads to more
stable crystal form .A study of Pd (DMS@) 2 in solution was undertaken to
aid in understanding this problem .Their spectruor fsolid trans-Pd
(DMSOXCL:2 has a single S-O at 1118 ¢mand single Pd-Cl and Pd-S stretches
at 415 and 353cth, respectivel§® .A single S-O stretching frequency at 1125
cm®  in DMSO solution indicates retention the tramsisture in DMSO

solvent®®
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For example cis-blocked, square planar palladill) and platinum (ll)
complexes with bidentate or tridentate pyridinedobhkgands have been used to
prepare molecular boxes and cages that are soluldéher water or organic
solvents .Although there has been much interetarmetal molecular triangle,
as the simplest such polygon, there are still iedbt few examples and fewer
studies of the binding properties of these compéithd

1.7. Metal complexes, chemistry of polydentate ligmals:

Large molecules, which contain a number of donatatgms, have the
ability to bind to the metal ion through more thare atom. Polydentate ligands.
especially those which have equivalent atoms, vaipect to their coordination
ability show different behavior with respect to tmember of binding sites with
the central metal,eg (ethylene-diamine tetraacetatyy have coordination
number between 2and 6).Thg ¢f the reaction mixture has also a large effect on
the binding properties of the polydentate ligancddition to that the type of
solvent and the metal concentration of the ligand ather factors which may
effect the mechanism of ligand exchange, have afgwortant role in this

respect” .

10
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1.8- Metal complexes for the poly dentate ligand wbh contain
sulphur atom:

The chelating compound containing two sulphur atohine sulphur
atom, as ligand, can be divided into two types.
I- The covalently bonded sulphur which is derivadni an ion like the
mercaptide or the oxanthate.

lI- the coordination bonded sulphur which is dediyem the thio ether.

The sulphur atom of the first type is bivalentréfere it has V shape while the
second type is trivalent and it has pyramidal shape

The thioether cannot coordinate strongly il metal except Pd, Pt and Hg
but the ability for the coordination increase wlieforms chelating ring, on the
other side the mercaptans (thiols) coordinate nstrengly when they lose a
proton, especially in the case of Pd (Il), Pt @)d Hg®® Williams suggest a
reason for the main differences between thiolsthiwkthers as ligands that thiol
are largely polarized but they are found inactieeduse they are active &as
acidic electronic as in thioeth@&?"

1.9- Dithiooxamide and its metal complexes:

Dithiooxamide from a class of compounds, whichtam the thiamine
groups, and contain tow soft sulfur atoms besigehard nitrogen atoms in one
molecule® Dithiooxamide, and its derivatives were receivedrenattention
during the last decade the interaction of thessnlig with some transition metal
ions especially Pd(ll), Pt(Il) gave a great intéfes versatility from the point of

structure In 1:1 complexes of N,khono substituted dithiooxamide concluded

11
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from infrareds spectra that metal such as Ni (iJ &u(ll) are primarily bonded
to the N, where as metal such as Hg (ll), Pd(li) P are bonded to the S atom..

H H R
S |l| R \N/ S
M
\S/C\N R \ N S
| /N
H H R

The presence of the “soft” sulfur atoms bedite “hard” nitrogen atom in
this thioamide moiety (keeping aside the effectsemhainder of the molecules
containing it) render these molecules to be pdigahds with a wide diversity
and biological importance besides other applicatiorhe studies of infrared
spectra has shown that in N, N- mono substitutédiatixamide the following

canonical forms can be considef&t

NHR S NHR

12
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The hydrogen of the thiamine group is removed anglex formation and
metal can form bonds through both sulfur and ngmgdooth these possibilities
will be reflected in the spectra of complexes. Baogdthrough sulfur will
decrease the bond order of the carbon sulfur bawdrt the value for a single
bond; approaches the value for double bond if enctbntrary nitrogen — metal
bond is found; just the opposite effect is to bpeeted

Although investigation of series of analoguEsmono substituted thio-
amides seemed to be necessary to resolve doubtignments of the (NHCS)
group frequencies. It has to be noted that if thedbis attributed to a specific
motion of some group of atoms, this should be wtdad to imply only a major
contribution from that motidf?.

In a previous work (in our laboratory) , Al-Qai§dy have prepared a
number Pd(I),Pt(ll),and Cu(ll) complexes with Ddbxamide and it's
derivatives.

This include first Dithiooxamide itself which gawectahedral stracture with
Pd(IV), Pt(Il)and Cu(ll) with 1:2 M:L ratio in eacbase. The second member ,
which was the benzaldehyde Schiff base of dithionga, gave square planar
complexes with Pd(Il), and Au(ll), and octahedrailwCu(ll) and Pt(IV) ions in
which M:L ratio was also 1:2. The third member bistclass was the- nitro
benzaldehyde Schiff base of dithiooxamide this gastahedral complexes with
Pt(IV) and Cu(ll) in 1:2 M:L ratio . The last deative was the cyclic 3,4-
dimine-1,4-dithiarine which form square-planar céemps with Pt(ll) and Pd(Il)
of 1:1 M:L ratio. The prepared complexes were sddising infrared and ultra-
visible. Spectroscopy, metal and elemental (C. H.aNalyses, the metal to
ligand ratio was studied following molar ratio amdnductimetric titration

methods.

13
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The biological activity studies of the prepared poonds showed that the cyclic
derivative have a greater antibacterial but lowsifangal activity compound to
the Schiff base derivative, while the two compleaéthe former derivative with
Pd (Il) and Pt (Il) showed a higher antibacteriald aantifungal activity
compound to the ligand itself.

Also in our laboratory, Al-Samraiy, Jassim and Medee* , prepared
5,5-di (n-propyl) dithiooxamide and the Ni(ll), Gh(and Pd(ll) complexes of
dithiooxamide and it's n-propyl derivative.

Ab-initio methods have been used to calculate the relatiezgies,
infrared and ultraviolet spectra of all the prepacempounds (the two ligands
and their metal complexes), in addition to semitmopl PM3 method was used
for IR calculation and\H;°. The calculated electrostatic potential and HOMO-
LOMO of the reactant molecules were employed toradtarize the reactive
sites. Experimental IR and UV-Vis spectra, metadlygsis, thermal study and
magnetic measurements were carried out to chaiaetdre prepared copper
compounds. Theab-initio calculations indicate the tautomeric structure of
dithiooxamide, and helped to predict the trans eoto be the most stable one

among the four probable structures of amide anderform of dithiooxamide.

14
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Aim of the present work:
The aim of this work is to prepare a seriesxed ligand complexes of Pd
(1) and Cu (Il) based on the cyclic dithiarine idatives using different nitrogen
, phosphorous and arsine containing ligands, arstiuidy structure and bonding
aspects of  these new different complexesnguisie suitable techniques. The
chosen metal ions and the ligands are both sdemnihd pharmaceutical

importance.

The work is to be accomplished through the follayvateps:

1. Preparation of dithiarine ligand starting from dsbxamide.

2. Preparation of Pd(DMS@&( I as astarting material.

3. Preparation of dithiarine complex of Pd(ll) by reac with Pd(DMSOJ)Cl-.

4. Reaction of dithiarine complex of Pd(ll) with thellbwing ligands, NP#,
PPh, AsPh, 2,2-dipyridyl and dithiooxamide.

5. Preparation of analoguses complexes of Cu(ll) asrdeed above starting
with copper chloride.

6. Characteriztion of all the prepared compounds usnfigared, ultra violet-
visible Spectroscopy, magnetic susceptibility andductivity measurements
and metal analysis.

7. Test the biological activity of all compound aginstvo bacteria

Staphylococcus aureus andPseudomonas mall el

15
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3.5-Electronic spectra, magnetic properties and conductivity

measur ements: -

Electronic absorption spectra of traasitmetal complexes are usually
attributed to the partially filled d- orbitals dfi¢ metal. The energy required
for such transition is that the near U.V and vssibégion. Charge transfer
spectra are due to transition between metal arathdigStudy of electronic
spectra of complexes help in the determinationtrofcture of the complexes
through the electronic interaction of the metalrbial and ligand orbitals. In
our work, the spectra were recorded in the rand®-(200) nm using
Dimethyl Sulphoxide (DMSOQO) as solvent.

Measurement of magnetic susceptbddntributes to the determination
of structure of the complexes. In addition theseasneements provide
information about the type of bonding and strengthligand field of
complexes by giving information. About the numbel the unpaired
electrons.

The effective magnetic spin of the comptexas calculated using spin-

only magnetic moment according to the following aipn®©"
“S'O =2V S(S"‘l) B.M.

Where S= n/2 (h=number of unpaired electrons).
The results obtained from this equation were coegavith the actual
values obtained through magnetic measurement. Nadges were corrected

for diamagnetic effects using the following relasbips:

LLeff =2.828 VX,.T
XA = XM -D
Xm = Xg X M.wt

50
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Where:

T= Absolute temperature (298°K).
D = Correction factor.

Xa = Atomic susceptibility.

Xq = Gram susceptibility.

Xwm = Molar susceptibility.

The experimental values of magnetic moment are liysgeeater than
calculated values of magnetic moment.

Conductivity measurements of the prepaomplexes in the appropriate
solvent are used to decide whether a complex @srelgte or neutraf?°?,

The UV-Vis spectra of the transion metih partially filled d-orbital are
generally characterized by charge — transfer (®Aands which involve an
electron transfer from M to L during optical extitd by which the oxidation
number of central ion is changed by on, while tigarld field bands
correspond to the same oxidation number in thetexcand the ground
staté®”. These redox process bands are strong and theie wavnbers
decreases (or wavelength increases), the morezogdthe central ion and
the more reducing the ligand

The Pd (l) ion is considered to be kexaas oxidizing as and more stable
than their tetravalent states. The transition me&iat have been arranged
according to the shifting toward higher wavelengthhe first strong band of
their halide complexes (C.T.bands), and increasgin@xidizing power” in
the same direction, briefly as:

Ir(111)> Pt(IV)> Rh(l1)> Pt(1)> Pd(IV)> Pd(l)> Fe(lll)> Cu(ll).
This is undoubtedly determined by the oxidizamhgracter of the central ion.

The first strong band in the spectrahef Pd (1) complexes is assigned as
(L— MC.T.) band. The spectra of these complexes slumesveak ligand-
field bands, but their interpretation is not certahis is a general feature of
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the spectra of spin- paired complexes in that theamount of information
which can be obtained from them is a good dealtlems that available from

spin free complex&¥).

3.5.1-Magnetic properties, condectivity measurement and
electronic spectra of Pd (I1) complexes.

The majority of Pd (llzomplexeshave square planer geométty and
a little is known which have octahedral geometry

The value ofd4that was measured at room temperature for all ghala
complexes were around 0.60B.M,this value show #fiathe complexes are
diamagnetic and is in the rang ofquare planar geometry.
The analysis of the U.V-Vis spectra of the prepdpred(ll) complexes, Fig's
(3-16to3-21)show the existence of a band in they r&#,390-26,525)cih
which might be assigned to the transitiofA;g—'B.g this came in
accordance with the published data for square Pd cmplexe&®®9)
according to these data and those obtain fromainfed spectra and
conductivity measurements, table(3-5), a squarangia geometry around
Palladium can be suggested for all the preparedplexes as shown in
fig.(3-15).
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Table (3-5): Electric spectra, magnetic properties, conductivity and
suggested structuresfor Pd (I11) complexes.

Symbol Absor ption Magnetic Conductivity Suggested
mbo
cm™ properties InDMSO,uscm™ || Structure
LIl PdA | 24,875(402) Diamagnetic —W
2

1
7
m 24,390(410) Diamagnetic “W

Which show the complex LIIPd to be nonic, while the complexes
LIIPdA,LIIPdB and LIIPdC have 1:1lionic structur@getLIIPdD andLIIPdE
were both havel:2ionic struct®feé?”,

Table is showed the conductivity bounders of DM$®ent.

Bounder

conductivity
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(Siwpd/ ! Eton (I\ —C ol
< (,: \CI PP&

LIIPd LIIPd (A)
S NH
N € \ /CI
/Pd\\ CI.EtOH
S NH AsPh;
LIIPd (B) L1IPd (C)
i S NH NH_
AN /S§c/ 2
\ /N\ Pd | Cl,.EtOH
Cl,.0.5EtOH S @( ‘\S/C\NH2
L11Pd ) LIIPd (E)

Fig(3-15): The suggested structures of L11Pd, LI1PdA ,L11PdB, LI11PdC,LI1PdD and
LI1PdE complexes
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Figure (3-17): Electronic Spectrum of LI1PdA
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3.5.2- Magnetic properties, conductivity measurement and

electronic spectra of Cu (I1) complexes.

Cu (Il) compounds are blue or green becausengie broad a absorption
band in the region (11,000-16,000) tfA” The d ion is characterized by
large distortion from octahedral symmetry and tlaad is unsymmetrical,
being the result of a number of transition, whick By no means easy to
assign unambiguously. The free ion grodbBdterm is expected to split in a
crystal field in the same way as th@ term of the & ion and a similar
interpretation of the spectrum is like wise expdctsnd according to the

following diagram**®%.

2Eg
2 e
Tog _-- A
/<« 2
l" ~~‘~ Bzg
l" A
2 V4
D P
Free ion®. )
\\ Alg
\
\\ 2E "a
N \_g< . : 28 vl vz 14;:3]
Regular ~~--219

Octahedral Distorted
Field Octahedral

Fig. (3-22): Crystal field splitting of the °D term of ad® ion.

Unfortunately, this is more difficult because oé tireater over lapping of

bands, which occurs in the case of Cu (Il).
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In the present work, the spectra of all theppred Cu(ll) complexes fig(3-
24t03-29) show abroad band at about 16,000¢able(3-6),this band can be
assigned to the transitian,v,andvsfig(3-27).

The values of effective magnetic moments of the cemplexes (LIIICu,
LINCuA, LIIICuB, LINCuC, LHICuD, LIICUE) are show in table (3-6).these
values are in the rang of octahedral geon'étfy) .

Conductivity measurement, table (3-6) shoat the LIIICu complex to
be non-ionic, while the other complexes to haveidnit structures.

According to the above data and discussierfdllowing geometrical
structures can be suggested for the new Cu (Il)pbexes:

Table (3-6):- Electronic spectral, magnetic moment, conductivity and
suggest structurefor Cu (I1) complexes.

symbol Absorption Magnetic Conductivity Suggested
mbo

moment(B.M) | InDMSO,us.cm™ || Structure
S Oanei

0
LIIICuA || 15,576(642) 1.92 5 Octahedral

9

5

Octahedral
Octahedral

4
m 15,873(630) 1.80 4
m 15,267(655) 1.99 4
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o CCR

LIlICu LIIICu (A)

seen

LIlICu (B)

N

J / Cl,. EtOH Cly. 3H,0
C u

L

H

LIlICu (D) LIlICu (E)

Fig(3-23):The suggested structures of LIIICu, LUK LIICuB,LIIICuC,
LIIICuD and LIICuE.
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Figure (3-24): Electronic Spectrum of LI111Cu
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Figure (3-25): Electronic Spectrum of L111CuA
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Figure (3-26): Electronic Spectrum of LI111CuB
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Figure (3-27): Electronic Spectrum of LI111CuC
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Figure (3-29): Electronic Spectrum of LI111CuE
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CHAPTER FOUR BIOLOGICAL ACTIVETY

4.1- Biological activity.

Microorganismcauses different kinds of diseasdgrimans and animals.
Discovery of chemotherapeutic agents played a wmapprtant role in
controlling and preventing such diseases.

The roles of the inorganic species in medgiage promise for the logical
design of inorganic therapeutic agents that amtivelly innocuous to the host,
while being toxic to unwanted types of cell compuaise

Chemotherapeutic agents isolated either franmg organism are known as
antibiotic like penicillin and tetracycline etc. trey are chemical compounds
prepared by chemists such as sulfa drugs.

Certain metal complexes are active at lowceatrations against arrange of
bacteria, fungi and viruses.

Issues of concern regarding gram-negativetebac and gram-positive
bacteria include the extended drug resistance speatf pscudomonas mallel
and staphlococeus aureus are becoming common causes of infection in the
acute and long term care unites in hospitals. Thergence of these resistance
bacteria has created. A major concern and an urgsd to synthesize agents of
structural classes which resembles the known chHesrapeutic agents.

It is clear that the metal cheats canm@ humber of ways. thus they may
inactivate the virus by occupying sites on it isface which would normally be
utilized in the initiation of the infection of thieost cell. the first step in the
infection would be the adsorption reaction invotyelectrostatic interactions.

Alternatively, the complex cations may peatdrthe cell wall and prevent

virus reproduction.

64



CHAPTER FOUR BIOLOGICAL ACTIVETY

The most essential feature of good chemopeertec agent is that, it must
show a high degree of selective toxicity towardsieroorganism, so that, it can
be given in sufficient doses to inhibit or kill th@croorganism through tout the
boodt without harming the body cell.

Complexes are considered an important clssmopounds having a wide
spectrum of biological activit{?..
4.2-Chemicals,
1-Dimethylsulphoxide(DMSO).
2-Nutrient agar medium from maknus lab.
3-Autoclave from Hiraymama company.
4.3-Types of bacteria.
1-Staphylococcus aureus (gram positive).
2-Pseudomonas mallei (gram negative).

4.4-M ethod

Preparation of nutrient agar were added tofldistilled in conical flask was
stirred with heating until it completely dissolvetthe flask was stoppered by
cotton and the medium was sterilized by placingntautoclave for 20min at
121°C under pressure of 15 bound /inch. After thatmedium was cooled to
(45-55°C) and placed in petridish about (15-20mldach one, and was left to
cool and solidified. Therefore the medium was refatybacteria growth. The
studied bacteria were placed on the nutrient agdace using the loop and by
streaking process@?. After that the disc saturated with the tested moumd

solution was placed in the dishes which were theabated for 24hour, at37°C.
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CHAPTER FOUR BIOLOGICAL ACTIVETY

4.5-Result and discussion.

In this research the antibacterial study otladl prepared Pd(ll) and
Cu(ll)complexes were studied, the result are shioviable(4-1).
Bacteria which are studied are gram negatfgeudomonas mallel
and gram positive Staphylococcus Aureus. Prepared agar and
petridishes were sterilized by autoclaving for 1 rat 121°C. The
agar plates were surface inoculated microorganiémghe solidified
medium suitably spaced apart holes were made aml6m
diamete¥>™®. The holes were filled with 0.1ml of DMSO
solvent),DMSO was used as a solvent. These plates imcubated at
37°C for 24 hr for bacterfd. The inhibition zones caused by the
various compounds were examined. The result of pgtediminary

screening teats are listed in table(4-1).
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CHAPTER FOUR BIOLOGICAL ACTIVETY

Table (4-1): Antibacterial activities of the synthesized complexes.

IR I S
IR I S
I I

IR IR R

LIIPdE

B N

LIIICuB

:I:I
::

LIIICuD

_Note:
- =No inhibition =inactive.
+= (5-10) mm=slightly active.

From the obtained data, it is found clearly tb@amnpounds LIIPdD, LIICuUA
and LIIICuC have highest activity agairtaphylococcus Aureus than the odd
activity of LIIICUE complexes against pseudomonasdlen may be attributed to
the presence of free terminal Sand N atoms in thectsire of this complex,

which have the ability to penetrate the cell Wall
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CHAPTER FOUR BIOLOGICAL ACTIVETY

Fig(4-2):Effect of LIIPdB(21) andLIIPdA(25) o&aphylococcus aureus.
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CHAPTER FOUR BIOLOGICAL ACTIVETY

Fig(4-3):Effect of LIIPd(A)(2),LIIPd(C)(3)and LIIR@D)(11) onSaphylococcus aureus.

Fig(4-4):Effect of LIIICu(C) (26)and LIlIICu(B)(27pn Staphylococcus aur eus.
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CHAPTER TWO EXPEIMENTAL PART

Chapter two
(Experimental p

2.1-Chemicals and Instrument:;

Chemicals:

All the chemical used in this work were of lmégt purity available and
supplied without further purification. The followgntable (2-1) shows the
reagents and the companies which supply them.

Table (2.1): Chemicals, purity and their manufactuers.

Absolute Ethanol 99.99 _

1,2 Dibromo ethane _
Dimethyl sulphoxide _

Copper chloride “
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CHAPTER TWO EXPEIMENTAL PART

2- Instrumentals:

A)

B)

C)

D)

E)

Infrared absorption spectra:

The infrared spectra of the prepared compomerk recoded using
FT-IR (8300) Fourier Transform Infrared spectrommogter of
SHIMADZU Company as potassium bromide (KBr) discs wave
number range of (4000-400) &mspectral range.

Electronic absorption spectra:

The electronic spectra of the complexes werainbtl using
SHIMADZU UV-Vis 160A Ultra —Violet spectrophotometeat room
temperature using quartz cell of 1.0 cm length asghg ethanol or
DMSO as solvent, in the range of wavelength (2000)Am.

Magnetic susceptibility measurements:

The magnetic susceptibility values for thepared complexes were
obtained at room temperature using (Magnetic suiclty balance); of
Johnson Mattey Catalytic System Division, England.

Metal analysis:

The metal content of the prepared complexes maasured using
atomic absorption technique by PERKIN — ELMER — GQftomic
absorption spectrophotometer.

Conductivity measurements:
The molar conductivity measurements were obtainagksing

Corning conductivity 220 apparatus.
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CHAPTER TWO EXPEIMENTAL PART

F)  Melting point:
Gallenkamp M.F.B 600-01 of melting point apgtus was used to
measure the melting points of all the prepared @amgs.

2.2.1-Procedures of the stepwise syntheses:
The stepwise synthesis of 2,3- dimine -1, 4-dithe&a was preformed as

follows starting from dithiooxamide.

S S 'S S
!l: ﬂ 2 KOH - /\C—C/\\
- ethanolic 7
NHZ/ \NHZ NH NH
@
)
I
fo)
I
o2
\
H,C CH;,
s/ \s

Scheme (2-1) : Synthesis of 2,3- dimine — 1,4- ddhine (LI)

18



CHAPTER TWO EXPEIMENTAL PART

2.2.1- Synthesis of 2,3 — dimine-1,4 — dithiarinék) :

A 092 g (0.02 mole) of KOH was added to etian solution of
dithiooxamide 1.202 g (0.01lmole) under heating for min until all
diothiooxamide was reacted. A 1 ml (0.01 mole) @ Hibromoethane was then
added and the mixture was refluxed for 25 min umgjolden brown precipitate
was formed which was turned to a slight yellow ppitate. The precipitate was

finally recristillized using ethanol then dried @rdzacuum.

2.2.2- Preparation of trans—dichlorobis (dimethylsiphoxide

palladium (I1) (LII).

The neutral palladium sulphoxide complex wespared by dissolving 0.25
g (0.762mmole) of palladium(ll) chloride in 5ml dimethylsulphoxide (DMSO)
at 50°C, the DMSO complex was precipitated uponitead of anhydrous
diethylether with stirring. The complex was driedvacuum for 5
hours“+*)
2.2.3- Preparation trans-dichloro(2,3 -dimine-1,4-thiarine
palladium(Il)) (L1IIPd).

Dichloro (2,3—dimine—1,4—dithiarine)palladidthivas prepared the addition
of a solution of 0.037 g (0.145mmole) of (LII) siidved in 6 ml of hot ethanol
to the resulting yellow solution 0.0214 g (0.145ne@f (LI1).The mixture was
refluxed for 2 hours and cooled. The resulting deepvn precipitate was
filtered and washed with diethyl ether several 8raad dried under vacuum.
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2.3-Preparation of Pd(Il) complexes:

2.3.1- Chloro(2,3-dimine—1,4-dithiarine)( triphenyphosphine)
palladium(ll) LIIPd(A).

This complex was prepared by dissolvirtg(0.312mmol)of (LIIPd) in
warm ethanol which was then added to 0.0818 g 2widole) of (PkP)
dissolved in absolute ethanol, the mixture wasuxeitl with stirring for 1 hour
and then filtered yielding brown precipitate whighs washed with diethyl ether

and dried in vacuum for 3 hours

2.3.2- Chloro(2,3-dimine—1,4-dithiarine)(triphenylamine)
palladium(ll) LIIPA(B).

This complex was prepared by dissolvinggdd.312m mole)of (LIIPd) in
warm ethanol which was then added to 0.0763 g(@n312ole) of (phN)
dissolved in absolute ethanol the mixture was reffuwith stirring for 1 hour
and then filtered yielding deep-brown precipitatehich was washed with

diethyl ether and dried in vacuum for 3 hours.

2.3.3- Chloro(2,3-dimine—1,4-dithiarine)(triphenylarsine)
Palladium (1) LIIPd(C).

This complex was prepared by dissolvingg0(0.312mmole)of(LIIPd) in
warm ethanol which was then added to 0.095g(0.31@ate) of (PRAS)
dissolved in absolute ethanol the mixture was reftuwith stirring for 1 hour
and then filtered yielding brownish precipitate,igthwas washed with diethyl

ether and dried in vacuum for 3 hours.
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2.3.4- (2,3-dimine—1,4-dithiarine)(2,2dipyridyl) palladium(ll)
LIIPd (D).

This complex was prepared by dissolved {33d2mmole)of (Lllpd) in
warm ethanol which was then added t00.0486g (0.8d@mof 2,2 - dipyridyl
dissolved in ethanol . the mixture was refluxedhvatirring for 1 hour yielding
bright — yellow precipitate which was filtered amdshed with diethylether and

dried in vacuum for 3 hours.

2.3.5-(2,3-dimine—1,4-dithiarine)(dithiooxamide)pdhdium
(1) LIIPd (E).

This complex was prepared by dissolving0.1 g @n3thole) of (LIIPd)
an warm ethanol which was then added to 0.0374@120nmole) of
dithiooxamide dissolved in warm ethanol the mixtwas refluxed for 1 hour
yielding brown precipitate which was filtered andsked with diethyl ether and

dried in vacuum for 3 hours

2.4- Cu (Il) complexes.
2.4.1- Chloro(2,3-dimine—1,4-dithiarine copper (I)(LIII).

This complex was prepared by dissolving 6.g& mmole) of (LI) in warm
ethanol which was then added to 0.171 g (1 mmoleQu CL. 2H,0 dissolving
in ethanol the mixture was refluxed with stirringelding greenish-blue color
precipitate which was filtered and washed withldieether and dried in vacuum

for 3 hours.
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2.4.2- Chloro (2,3—dimine-1,4 dithiarine)(triphenyphosphine)
Copper (I1) LHICu(A).

This complex was prepared by dissolving0.468rg(ole) of (LIII) in warm
ethanol which was then added to 0.523 g(2 mmolépstP) dissolving in
ethanol the mixture was refluxes with stirring diely light gray precipitate
which was filtered and washed with diethyl ethed altied in vacuum for 3
hours.

2.4.3- Chloro (2,3—dimine-1,4-dithiarine)(triphenyamine)
Copper (II) LHICuC (B).

This complex was prepared by dissolving0.468. mmole) of (LIII) in
warm ethanol which was then added to 0.49 g(2 mb(@hN) dissolving in
ethanol the mixture was refluxes with stirring gielg (deep-brown) precipitate
which was filtered and washed with diethyl ethed altied in vacuum for 3

hours.

2.4.4- Chloro (2,3-dimine —1,4- dithiarine )(tripheyl arsine)
Copper (I1) LHICu(C).

This complex was prepared by dissolving 0.g¢@3mmole)of(LIII) in warm
ethanol which was then added t00.611 g (2 mmolejptfAs) dissolved in
ethanol the mixture was refluxed with stirring dielg (dark-green) precipitate
which was filtered and washed with diethyl ethed anied under vacuum for 3

hours.
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2.4.5- (2,3- dimine-1,4- dithiarine)(2,2Dipyridyl) copper (II)
LIICu(D).

This complex was prepared by dissolving 0463 mmole) of (LIII) in
warm ethanol which was then added t00.156 g(1 mnadl2,2 dipyridyl
dissolving in ethanol the mixture was refluxed vathrin yielding beep- green
precipitate which was filtered and washed withluyeether and dried under

vacuum for 3 hours.

2.4.6- (2,3- dimine — 1,4 dithiarine)(diothiooxamid) copper(ll)
LINCu(E).

This complex was prepared by dissolving 8.46(1 mmole)of (LIII) in
warm ethanol which was then added t00.120 g(1 mmwbEBTO dissolving in
ethanol the mixture was refluxed with stirring dielg olive-green precipitate
which was filtered and washed with diethyl ethed altied in vacuum for 3

hours.
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Scheme (2-2) Preparation trans-dichloro (2,3-diamie-1,4-
dithiarine Palladium (1) (LIIPd) and dichloro (2, 3-diamino-1,4-
dithiarine copper (1) (LIICu)
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CHAPTER THREE RESULTS AND DISCUSSN

Results and Discussion

3.1-Physical properties of the prepared complexes:

Tables (3-1) and (3-2) show the physicalad&r the prepared
complexes. The new complexes show different melpoigts, some of them
were higher than the parent ligand; others wer®wér melting points. The
colors of the complexes were useful in structuréemaination. All the
prepared compounds were stable towards air, meisid light.

All reactions were carried out under heatownditions and absolute
ethanol was used as solvent in all reactions.

Identification and study of these complexesewearried out by metal
analysis {the results are shown in table (3-1) &2)}, infrared, ultra —
visible spectrophotometer, magnetic susceptibdlitg electronic conductivity
measurements. According to these measurementghtmaical formulas of

the prepared complexes have been suggested asigitadae (3-5) and (3-6).
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Table (3-1): Physical properties, yield%, and metatontent for Palladium
complexes.

Symbol Color

_ Golden brown
LIl Pd Deep- Brown

Metal content
Yield

(%) Calc

< Z
O9

found

Dl
(| [1]

[Lipd @ | o
m Deep- brown 178
m Brownish Dec 270
m Bright-yellow Dec 300 -
m Brown 22.3 m

Table (3-2): Physical properties, yield, and metakcontent for copper

Metal content
Yield (%)
Symbol Color (%)

|_||| Co [ oroensnoius -mm

[ERY
oo
\l
O

~
[ERY
o
o
OO0
=
o
[
N\

N
(o))
o
~ ~
o1 |ff © || O1 =
H
H
H
o))

(o)}

N
o
o

complexes
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3.2-Preparation and identification of 2,3-dimine 14- dithiarine

(LII) and its metal complexes .

It was aimed to place the two sulfur atomsyulic structure in order to
limit the coordination possibility of the sulfur cahs in the same time
converting the amino groups to the imine group teeoordinate with the
metal.

2,3- dimine- 1,4- dithiarine (LI) was prepared nfro DTO using
dibromoethane in basic medium. Two complexes adahgyclic compounds
were prepared by reaction with (Pd) and (Cu) idr®e ligand (LI) and its
metal complexes were identified using FT-IR U.V isiMe spectroscopy,
magnetic susceptibility, metal analysis and electrconductivity

measurements.

3.3-Preparations of the metal complexes.
The reaction of hot DMSO with palladium chiaidll), gave yellow
needle- like crystals, stable toward air and moestdhe expected geometry

of the resulting complex is trans—square plana€JP(DMSO),] “"®

When [PdG (DMSO),] was reacted with 2,3-diamino-1,4-dithiarine in
ethanol under reflux condition, it gave a browrefpowder with good air and
moisture stability in which the two labile DMSO raclles were substituted
by one chelating (LI) molecule giving two exchangleachloro atoms. This
fact was utilized to prepare five different commexusing phosphine, nitrogen
and arsine donor neutral ligands, i.e. triphenybgghine, triphenylamine,

triphenyl arsine, 2, '&ipyridyl and dithiooxamide.
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For preparing a mixed ligand complexes ofgmhalim a direct method was
followed, in which 2,2dibyridyl complex. [Pddipy) (LI))]JCI, was prepared
by reaction of equimolar quantities of [PdCl] and bibyridyl in hot ethanol
giving bright yellow crystalline powder. DTO wasated with LIl (Pd) in hot
ethanol a brown crystalline powder was obtainedh lmomplexes were stable
toward air and moisture.

The result of reacting equimolar quantitiesLdfPd with PP, PRN or
PheAs in ethanol at room temperature was the prediprtaof brown, deep
brown and brownish fine crystals respectively, whwere stable toward air
and moisture.

The reaction of (LI) with cupperic chloridengldrate in hot absolute ethanol
gave greenish blue fine crystalline powder, whicisvalso stable toward air
and moisture. Different new mixed ligand complexdsrived from the
resulting complex were prepared by using phosplgraitirogen, and arsine
donor neutral ligands i.e., triphenyl phosphinephenyl amine, triphenyl
arsine, 2, 2dibyridyl and dithiooxamide.

3, 4-Infra-Red Spectral study:

The IR spectra were taken for the prepared tamap and compared with
those of their respective ligands. The measuremeeats carried out for each
compound in solid state as KBr disc in the rang@t600-400) cim.

3.4.1-Dimethyl Sulphoxide complex

Infrared spectra of DMSO complexes have e@nowo be useful in
distinguishing between coordination through thegety or sulfur donor site.
Previous structure determination studies of trardCHPDMSO), have
demonstrated that DMSO coordinate through S-dfdns
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The trans configuration of PGGDMSO) , may not be the most stable
molecular form but is obtained in the solid stagzduse it leads to amore
stable crystal fornr®>?,

The FT.IR spectrum of our startingnpbex PdC] (DMSO), , Fig (3-1)
and Table (3-3), showed a sharp strong single Sr€icking band at 1116
cm®* and a well defined band for Pd-S stretching 4t etti* ¢#°3)

The bands appeared at 2912' @mnd 1406 ci may be attributed to
CHj; vibration stretching. These i.r. spectral data atoadance with the
expected trans- S-bonded DMSO.

Table (3-3) The FT.IR spectral bands of Pd(Il) comfex with DMSO.

2998
DMSO 1050 1414
2971

Trans-
1116 2912 1406 414
PdCl,(DMSO),

This was expected following the solid-state studieseveral workers* )

3.4.2- 2,3-dimino-1, 4—dithiarine(LIl) and its metalcomplexes.
The thiamine bands of (LI) have been fuligcussed previouslyWhere
the four bands have been assigned as follows, Biand due tov(C=N)
(major) ¥(N-H) (major), band (ll) is due to(C=N) andv(C=S), band (lII)
and (1V) are due to(N-C-S) andv(C-S) frequencies respectivefy®>”
Table (3-4) gives the diagnostic frequencodsthe LI and it metal

complexeS?. In this ligand, the most characteristic banchis aliphatico(C-
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H) band at 2859ct fig (3-2), beside the four-thioamide bands. R} ghd
Cu (Il) complexes of (LI) showed a similar spectthhnges and as follows;
band (1) which appeared as a doublet at 1690 and 1631c, shows itself
as a single band at a lower frequency [1645&wn Pd(I) complex and (1640)
cm’® for Cu complex] upon the complexation with theotiens. Band (I1)
also shifted to lower frequency upon the complexatippearing at 1512 ¢€m
for Pd (Il) but cupper complex shifted to higheeduency at 1517 cm
indicating the coordination of these ions througk nitrogen atom of this
ligand, another indication for the coordinationaigh only nitrogen atom
(and not from the sulfur atom) is that band (Imdgl1V) so not change. In the
spectra of the two complexasyl-N band were found at 682¢hand 528cri
for Pd (ll), Fig (3-3), and Cu (Il) complexes ,f830).respectively,

Table (3-4):Showed the FTIR spectred bands of BdC{ (1) complexes with
LI

Table (3-4): The FT-IR spectral bands of Pd (ll) anl Cu (II) complexes with (LI).

v C=H |} Thioamide || Thioamide J| Thioamide }J| Thioamide
Compound M-N
Aliphatic || Band(l) Band(ll) || Band(lll) §f Band(lV)

e ] o]
1631
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3.4.3- Triphenyl phosphine, triphenyl amine and trphenyl

arsine complexes of LIIPd and LIIICu complexes.

As the neutral P-donating §P)y N-donating (PiN) and As-donating
(PhAs) ligands react with LIIPd in 1:1 mole ratio awih LIIICu in 1:2mole
ratio, only one of chloride is substituted. In @ese of palladium complex
LIIPd the spectrum of (LIIPd A) complex with g Fig (3-4) show a set of
new well —characterized bands, where two sharpstmodg bands appeared at
746 and 694 cih due to mono substituted phenyl groups. The band
characteristic ob®-P appeared at 1434 @mwhich is about 63 cihlower
than that for the free RIB®°%°9)

The spectrum of LIIPd with EN(LIIPd B), Fig (3-5) show the substituted
pattern of phenyl groups at 748 and 696'cmas sharp bands. Theab-N
appeared at 1280¢mwhich is about 20 cihlower than that for the free
Ph3N(58’59).

The spectrum of LIIPd C with E&s, Fig (3-6) show the substituted pattern
of phenyl group at (740) and (690) ¢ras sharp bands. Theé-As appeared
at (1433) crit, which is about (43) cth lower than that for the free
ph3AS(58,59)'

Inspection of the spectra of LIICuA, LIIICuB anlICuC complexes with
phP, phN, phAs, figs. (3-10),(3-11) and(3-12), show nearly ntieal
changes which took place as that noticed and dsscuis the case of LIIPdA,
LIIPdB and LIIPdC complexes.

3.4.4- Dipyridyl (dipy) complexes:

The complex LIIPdD showed a spectrum seenig(¥7), which contain
the characteristic bands of dibyridyl at 1602 addQL.cm' (due tov C=N & v
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C=C of the ring) and 3087 ¢hdue tov C-H. .This indicates the coordination
of 2,2-dibyridyl with Pd atom.

The complex LIIICuD showed a spectrum seen in (Bid3), which contain
the characteristic band of dibyridyl at (1604) &hd69) cnt (due tov C=N
& v C=C of the ring) and (3070) ¢hdue tov C-H®®.This indicates the
coordination of dibyridyl with Cu.

3.4.5- Dithiooxamide (DTO) complexes:

The complexes LIIPdE, fig (3-8), show the cletgastic bands of
DTO {(I) at (1576), Il at (1465), Il at (1030) ank¥ at (773) cni} .This
indicates the coordination of DTO with LIIPd.

For the complex LIICUE, fig (3-14), the charadec DTO bands
appeared at { | (1570), Il (1461), lll (1025) and ht (786) crii}, this
indicates the coordination of DTO with LIIICu. Tleeare three possibilities
for the coordination of DTO with Pd or Cu atomsyigg three linkage

isomers, which can be illustrated as follows;

(I (4T

SH
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Since the spectra of both complexes showed theshaindC=S at 1025
and 1030 c for Cu and Pd respectively, the first and seconthess are
more probable.
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Abstract
The chemistry of Palladuim and Copper is briefly reviewed, with
emphasis on their +2 oxidation state, unique properties and structures of their
complexes, beside the basic aspects of bonding, structure and geometrical
aspected of metal complexation.

The structure and bonding chemistry relevant to the use of dithiooxamidein
metal complex synthysisis discussed and related to the questions posed in this
work.

The preparation of 1:1 for Palladuim (I1) and 1:2 for Copper (l1) to
dithiarine complexes is described , as well as the preparation of mixed ligand

complexes by further reaction with NPh; , PPhs, AsPhs, 2,2-dipyridyl and

dithiooxamide. The wuse of FTIR, UV-Vis spectroscopy, magnetic
susceptibility and conductivity measurements and metal analysis for the
prepared complexes are described and their structure implications are
discussed and compared with results from other studies.

The Pd (11) complexes are sequar planar geometry, but Cu (I1) complexes
show to have octahedral geometry.
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