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Abstract

Four new complexes of Pd(ll), Pt(ll) and Pt(I\VV) with DMSO solution of the
ligand 8-[(4-nitrophenyl)azo]guanine (L) have been synthesized. Reaction of the
ligand with Pd(Il) at different pH gave two new complexes, at pH=8, a complex of
the formula [Pd(L).]JCI,.DMSO (1) was formed, while at pH=4.5the
complex[Pd(L);]Cl,.DMSO (2) was obtained. Meanwhile, the reaction of the ligand
with Pt(1l) and Pt(IV) revealed new complexes with the formulas[Pt(L),]Cl,.DMSO
(3)and [Pt(L)3]Cl4.DMSO (4) at pH 7.5 and 6 respectively.

All the preparations were performed after fixing the optimum pH and
concentration. The effect of time on the stability of these complexes was checked.
The stoichiometry of the complexes was determined by the mole ratio and Job
methods. The complexes were characterized by micro elemental analysis and molar
conductivity together with the magnetic susceptibility —measurements.
Spectrophotometric measurements, UV-Vis, FT-IR and A.A were also performed.
'H NMR spectra for the ligand and [Pd(L)3]Cl,.DMSO complex were also done. A
square planar geometry was suggested for complexes (1) and (3), and octahedral
structure for complexes (2) and (4).The Dyeing performance and the antibacterial
activities for the ligand and its complexes were also tested.

Keywords: Guanine, Azo-dyes, Dyeing performance, Palladium (1), Platinum (11),
Platinum (1V), complexes.
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Introduction

Azo compounds are characterized by the presence of azo group (-N=N-), which links two sp?
hybridized carbon atoms . Often , these carbons are part of an extended delocalized electron system
involving the aromatic ring , called a chromophore[1-3].They are highly colored that enjoy widespread
use as dyes and pigments in a variety of applications that include textile dyeing[4] as well as non-
linear and photo electronics[5], especially in optical information storage [6,7]. These compounds are
very important molecules and have attracted much attention in both academic and applied research
[8,9]. On the other hand, azo compounds are known to be involved in a number of biological
reactions, such as inhibition of DNA, RNA and protein synthesis, nitrogen fixation and carcinogenesis
[10].They also used as inflammatory, antifungal, and anticancer [11].

Aryl azoimidazole have drawn special attention because of the synthetic simplicity of the system
and the biochemical ubiquity of imidazole. The formation of azoimidazole dyes usually involves the
reaction between a diazo species with coupling components[12].This class of azo compounds possess
active (m-acidic) azo imine, (—N=N—C=N—), function and efficient agents to stabilize low valent
metal oxidation states[13]. In addition to their use as analytical reagents[14] and as a staining
agents[15], the literature surveys depicts that imidazole derivatives shows various pharmacological
activities such as anti viral , anti inflammatory and analgetic , anti depressant , anti fungal and anti —
bacterial , anti cancer , anti tubercular and anti leishmanial activity[16].

Guanine is an organic compound belonging to the purine group, a class of compounds consisting of
a fused pyrimidine-imidazole ring system, composed of carbon and nitrogen atoms. It is a component
of nucleic acids, the cell constituents that store and transmit hereditary traits[17].The first guanine-
based difunctional colorimetric receptor 8-[(4-nitrophenyl)azo]guanine (receptor) was designed,
synthesized and characterized by IR, UV-Vis,"H NMR and mass spectrometric analysis[18].The
receptor was able to recognize Cu(ll), Zn(ll) and acetate ion through visible color changes in its
DMSO and DMSO-H,0 (95:5, v/v) solutions.

The solution of (receptor) underwent visible changes on the respective additions of one equivalent
of tetrabutyl ammonium salts of acetate, benzoate and format. Similar additions of M ((11)) as their
chloride salts produced a variety of responses.

A series of guanine azo compounds were prepared by Khalaf Y.[19] by coupling of different
dizonium salts with guanine. The structures of the prepared compounds were identified by UV-Vis | IR
spectra and elemental analysis.The biological activity of these compouneds were investigated on five
genera of pathogenic bacteria: S.aureus, Str.viridians, Ps.aeruginosa, E.coli and Sh.dysenteria, using
disc diffusion method, showed that these compounds have medium biological effect.

The main target of the present work is to synthesize new complexes of Pd(lIl), Pt(ll) and Pt(IV)
with the ligand 8-[(4-nitrophenyl)azo]guanine.The preparation conditions were examined
spectroscopically. The complexes were characterized by different physicochemical methods. The
dyeing performance of the ligand and its complexes were tested and the antibacterial activities were
also studied.

Experimental
Materials:

All the chemicals used were of analytical reagent grade. They include guanine hydrochloride, p-
nitro aniline, potassium tetrachloroplatinat(ll), potassium tetrachloropalladate(ll) (Fluka). Potassium
hexachloroplatinat(1\V) (BDH), dimethyl sulphoxide (Biosolve), dimethyl formamide (Merck).
Physical measurements:

Elemental analyses and metal contents of the ligand and its complexes were measured using (Euro
EA 3000) CHNS analyzer and "GBC 933 5" Flame Atomic Absorption Spectrophotometer,
respectively.IR spectra in the range 4000-200 cm™were recorded on a "Shimadzu F.T.l.R 8400S"
Spectrophotometer as Csl discs. The electronic spectra were recorded on "ShimadzuUV-1800" UV-
Vis Spectrophotometer.'’H NMR spectra were performed by using "Bruker Ultra Shield 300
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MH_"Spectrophotometer. Melting points were measured on “Stuart Melting Point Apparatus”. The
conductance measurements were carried out using" P.W-9528" Digital Conductometer" HANNA HI
9812 pH/EC/TDS Meter".Magnetic susceptibility was measured at room temperature using "Magnetic
Susceptibility Balance Model- M.S.B." Auto Apparatus. The pH of the solution was measured on
“JENWAY 3020” pH Meter. The dying performance of the ligand and complexes were tested on
"State Company for Woolen Industries in Baghdad using the "Azoic Dyes (the hot dyeing)" method.
The antibacterial activity study were done using four types of bacteria, Gram Negative Bacteria ,
Escherichia coli(E-coli) , Proteus mirabillus (pro.) , and Gram Positive Bacteria, Staphylococcus
aureas (Staph), Bacillus (Ba.). The bacteria were diagnosed and cultured on Eosin Methylene Blue
and Moller Hinton Agar medium. The deactivating capacity was tested using the holes method. The
holes were saturated with 100um of 10 M of the given compound and incubated at 37°C for 24 hours.
Reagents:

Buffer solutions of acetic acid- ammonium acetate- ammonium hydroxide (0.01M) of pH range
(3.5-8.5) were used. The metal ion solutions as (102-10) M were prepared by dissolving the
appropriate weight of metal salt in the buffer solutions, while the same concentration range of the
ligand solutions were also obtained by dissolving the required weight of 8-[(4-
nitrophenyl)azo]guanine in DMSO.

Methods:

The ligand 8-[(4-nitrophenyl)azo]guanine (L) was prepared following the literature  procedure
[18] with some maodifications. m.p. 270, %yield 73, %Found C 41.297, H 2.892 N 35.112; %
calculated C 43.966, H 2.665, N 37.330.

Synthesis of the Complexes (General method):

A solution of the appropriate metal salt (0.05mmole) dissolved in the optimum buffer solution
(150ml), was added gradually with stirring to a solution of either (Immole) or (1.5mmole) of the
ligand solution in DMSO. The stirring was continued for a period of time. A colored precipitate was
obtained. The product was filtered off, washed several times with a 1:1 H,O:EtOH mixture then left to
dry. Table-1 describes the data required for the synthesis of the complexes.

Table 1- Conditions for the synthesis of azo dye metal complexes

complex M:L gm.  of | gm. of pH Stirring ml. DMSO
ratio ligand metal salt time(min.)

[Pd(L),]CI,.DMSO 1:2 0.3001 0.1632 8 15 150
K,PdCl,

[Pd(L);s]CI,.DMSO 1:3 0.4502 0.1632 4.5 15 200
K,PdCl,

[Pt(L),]Cl,, DMSO 1:2 0.3001 0.4151 7.5 60 150
K,PtCl,

[Pt(L);]Cl,.DMSO 1:3 0.4502 0.2430 6 60 200
K,PtCl,

Results and Discussion:

The UV-Vis spectrum of the ligand (L) in DMSO (10*M) within the range 250-1100cm™,
displayed mainly two peaks. The first peak appeared at 274nm and was assigned to the moderate
energy m—m transition of the aromatic rings, while the second broad peak (Ams) at 498 nm was
related to the m—> transition of intermolecular charge-transfer taken place through the azo group (-
N=N-) [20].

The spectra of an agueous—DMSO solutions of Pd(Il), Pt(Il) and Pt(1V) complexes were studied
over a wide range of pH and concentrations. A great bathochromic shift (49-59nm) was detected
accompanied with color change from red to violet or reddish-violet, which is strongly declaring the
interaction of the ligand with the metal ions. Figure -1 shows a comparisons between the UV-Vis
spectra of the ligand and of the (Pd(II)-L, Pt(I1)-L and Pt(IV)-L) mixed solutions.
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Figure 1- The UV-Vis spectra of the mixed solutions of the

ligand (L) with: —— Pd(Il) pH 8,

Pd(11) pH4.5, Pt(I1) pH 7.5 and Pt(IV) pH 6

The UV-Vis spectral study of a wide range of molar concentration (102-10™) of the metal ion —
ligand mixed solutions, revealed that only concentrations of 10 for Pd(l1) and Pt(I1) and 10°M for
Pt(IV) solutions obey the Lambert-Beers law. Straight lines with correlation factor, r> 0.920, were
obtained when the absorbance was plotted against the molar concentrations(0.25x10%-1.25x10™) for
Pd(Il)and Pt(11) solutions Figure-2,and (0.25x103-1.25x107®) for Pt(1V) solutions.
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Figure 2- Linear relation between molar concentration and absorbance for Pd(I1) and Pt(I1) complexes

The optimum concentration was chosen for complex solution gave rise to a constant (Ama) at
different pH. The effect of pH was also followed spectroscopically at pH range (3.5-8.5). The
absorbance-pH curves for each metal ion at certain Ana and concentration are shown in Figure-3.

0.9 : Pt(IV)

Abs.

Figure 3- Effect of pH on absorbance at Ay for Pd(I1) (0.75x10*M), Pt(11) (1x10™*M) and Pt(IV) (0.5x10°
*M) -ligand mixed solutions
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The Pd(II) curve exhibits two broad plateau represent the presence of two species in solution at pH
4.5 and pH 8. While only one species was recognized in Pt(Il) and Pt(1V) solutions at optimum pH 7.5
and 6 respectively. The descending part at the curve may represent the dissociation of the formed
complexes. Mole ratio and Job methods [21, 22], were used in order to identify the composition of the
complexes formed in solution without isolation. The same results were obtained by the two methods,
which suggest a 1:2 M:L ratio for Pd(Il) (pH 8) and Pt(ll) complexes, and a 1:3 M:L ratio for Pd(ll)
(pH 4.5) and Pt(IV) complexes. Figures 4 and 5 were selected to represent some of these results.
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Figure 4- Mole ratio plot for Pt(I1)-L complex solutions at pH = 7.5 and A = 565 nm
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Figure 5- Job method of Pd(I1)-L complex solutions at pH=4.5 and A = 547 Nm

The effect of time on the development and stability period of the colored complex solutions were
also investigated under optimum experimental conditions. The results revealed that the colored
complexes started to form after 30-40 min., 10 min., 24 hr. and 9 days for Pd(ll) (pH8), Pd(ll)
(pH4.5), Pt(1l) (pH7.5) Figure-6 and Pt(1V) (pH6) Figure-7, complexes respectively.
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Figure 6- Effect of time on stability of Pt(11)-ligand complex solutions at pH = 7.5 and concentration 1x10*M
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Figure 7- Effect of time on stability of Pt(IV)-ligand complex solutions at pH = 6 and concentration 0.5x10° M
The stability constants (K) for Pd(Il) and Pt(ll) complexes, when the M:L ratio is 1:2, were
calculated according to equation (1), while, the stability constants of Pd(I1) and Pt(IVV) complexes in a
1:3 M:L ratio were calculated according to equation (2)[23].

1- 1—a
do°C- Gatc?
o= A A 3)
Am

Where: Am = Absorbance of solution containing excess of ligand, As = Absorbance of solution
containing a stoichiometric amount of ligand and metal ion and C= Molar concentration. Table-2
describes the stability constant, optimum molar concentration and time of complex formation.

Table 2- Stability constants, optimum molar concentration and time at complex formation

. Time of
Complex m%ﬁ);:,n;grr:: complex As Am a K
' formation
[Pd(L),]Cl,.DMSO 0.75x10™ 30-40 min. 0.400 0.682 0.413 3.738x10° "
[Pd(L)3]Cl,.DMSO 0.75x10™ 10 min. 0.323 0.751 0.569 | 1.085x10%"
[Pt(L),]Cl,.DMSO 1.00x10™ 1 day 0.411 0.770 0.466 1.311x10°"
[Pt(L)3]Cl,.DMSO 0.50x10° 9 days 0.356 1.168 0.695 1.164x10° "

*(L.mol™)?, **(L.mol™)’

The solid complexes were prepared by direct reaction of the ligand solution in DMSO with an
aqueous solution of the metal ion at optimum pH and certain M:L ratio Table-1. The complexes are
quite stable to air. They are insoluble in water and in most organic solvents, but soluble in DMF and
DMSO. The molar conductance measurements in DMF (10® M), revealed that Pd(Il) and Pt(Il)
complexes behave as 1:2 electrolyte while Pt(IV) complex lay in the range 1:4 electrolyte [24]. These
results along with the other analytical and spectral data support the molecular formulas of the
synthesized complexes [M(L),]Cl».DMSO. When M=Pd(ll) (pH 8), Pt(ll), n=2, m=2, M=Pd(ll) (pH
4.5), n=3, m=2, M=Pt(IV), n=3, m=4. Some physical properties of the synthesized complexes are
listed in Table -3.

Table 3- Some physical data of the ligand and the new metal complexes

M.p o %~Found (Sﬁ%l_l
ok a % (Calculated '

Compound Color °C T o ( ) o)

C H N S M DMF
Reddish- 32402 | 3182 | 25072 | 4524 | 1155

CaHaaN1g07SClLPA | o | 380> | 75 | (a5'53) | (2570) | (26.187) | (3.739) | (1243) | 1%
Purple- 36470 | 2843 | 29.786 | 2.402 | 9.03L

CasHaoN2d010SCLPd | ;e 810 | 57 | 36333) | (2595) | (29.081) | (2.768) | (9.204) | 170
: 278- 31.065 | 2.897 | 23.897 | 4.837 | 20038

CaaH2aN1607SClLPL | violet 20 | ™ | (30.493) | (2329) | (23.728) | (3:388) | (20.656) | 1°°
) 290- 31.086 | 2932 | 24.850 | 2.503 | 14.220

CasHaoNaO10SCLPL | Blue-violet | g5 | 69 | 37'056) | 0804y | (25:553) | (2.432) | (14.829) | 380
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'"H NMR spectra:

The *H NMR spectra of the ligand is in a good agreement with that reported by Upadhyay K.K. and
co-workers [18]. A comparison between the 'H NMR spectra of the ligand Figure-8 and
[Pd(L)3]Cl..DMSOcomplex, Figure-9 shows that the signal appeared at 6=13.28ppm in the ligand
spectrum which assigned to the —NHimigazole Proton, was shifted to 6=12.30 ppm in the complex
spectra. A singlet signal at 5=11.0ppm in the ligand spectrum belongs to the —-NH of pyrimidine proton
was splitted toward up field shift 6=10.60 ppm. A third single signal was also observed in the ligand
spectrum at 6=7.09 ppm represents the —NH, group protons. This signal also showed up field splitting
8=6.39 ppm in the complex spectrum. The up field splitting of the proton signals of these groups,
Table-4, may reflect the non-involvement of these groups in coordination with the metal ion and in
same time supporting the involvement of Npyim and N4, as a coordination sites.

Table 4- Chemical shift (8, ppm) in *H NMR spectra of the ligand and [Pd(L)3]Cl,.DMSO complex

Compound -NHimidazole 'Nprrimidine Ar-H Ar-H -NH,
L 13.28 11.0 8.41 8.00 7.09
[PA(L)-1Cl,.DMSO 12.30 10.60 8.41 8.03 7.09
8.29 8.02 6.39
8.24 7.72
8.19 7.60
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Figure 9-"H NMR spectrum of the [Pd(L)3]Cl,.DMSO complex
Electronic spectra and Magnetic susceptibility:
The UV-Vis spectra of the synthesized complexes dissolved in DMSO as 10™or 10 M, exhibited

strong bathochromic shift of the Ay, assigned to the 7—n* transition of the ligand.[Pd(L),]Cl,.DMSO
complex which showed a diamagnetic property. This will suggest a low-spin square planar geometry

2724



Al-Hasani and Almaliky Iragi Journal of Science, 2015, Vol 56, No.4A, pp: 2718-2731

for this complex. One weak peak was observed in the electronic spectrum of this complex at 915nm
(10900 cm™) which may belongs to the 'A;g—'B;g transition [25]. The spectrum of
[Pt(L).]CI..DMSO complex (Figurel0) which also gave low p.s Value, showed two weak peaks at 993
nm (10070 cm™) and 917 nm (100905 cm™), may be due to 'A;g—'A,g and *A,;g—'B1qg transitions
respectively. These transitions are responsible for the square planar geometry. The low pes Value may
also confirm this configuration. In the meanwhile, [Pd(L)3]Cl,.DMSO complex exhibited three d-d
transitions in the electronic spectrum. The three peaks were observed at 993 nm (10070 cm™), 917 nm
(10905 cm™)and 881 nm (11350 cm™), Figure-11.The first and second peaks, may belong to the
transition *Axge—>T2g(r va. The splitting of this peak may be pointed out for the presence of some Z-
out distortion among the Z-axis perpendicular on the square planar base of the octahedral. The third
peak may be assigned to the *A,gr—>T1g(r v, transition, while the transition *Axge—>"T20(,) vz Which
usually appears in the range (29455-2515 cm™) may be obscured by the ligand peak. The ps; value for
this complex (2.605 B.M.) Table-5, is approaching the value of octahedral six-coordinate high-spin
geometry[24]. The d-d transitions expected for d® Pt(IV) octahedral complexes in the visible region
are, *A,g—'T.1g, 'A1g—'T,g and the forbidden transition *A;g—°T1g[26]. In the present work, two
peaks were observed in the [Pt(L)s]Cl,.DMSO spectrum at 887 nm (1127 cm™) and at 982 nm (10183
cm™) which were assigned to the transitions *A,g—'T:g and the spin-forbidden transition'A;g—°T:g
respectively. The other expected transition *A,g—'T,g was not observed because of the interfering
with the strong ligand peak at 571 nm (17513 cm™).

®
B -y ¥ -

=
=
F T ] L. 1] L 1]
am
Figure 10- UV-Vis spectra of [Pt(L),]Cl,.DMSO a- at 10*M b- d-d transitions at 10
LR ]

Abx.

]

nm.
Figure 11- UV-Vis spectra of [Pd(L)3]Cl,.DMSO at a- 10“*M, b- d-d transition at 10°M
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Table 5- Wave length, magnetic susceptibility and molar extinction coefficient (¢) for DMSO solution of metal
complexes

8-[(4-nitrophenyl) - | 1x10% | 498 | 20080 | 1619 | msx Int cha.trans. | zero
E.Zﬂ]gu.ﬂ]]j]lE 274 36406 1528 -;|-|;J__ﬂ'|;‘ tran. arom. IIII'.I.E

[Pd(L);]CL DMSO 1x107 | ©15 | 10928 | 0.005 TAg —>1Bg zero
1x104 | 557 | 17053 | 13581 | ;—sn* Int cha. trans.
228 | 43859 | 2445 | nsx’tran arom ring

[Pd(L):]CL DMSO 1x10° | 963 | 10070 | 0.005 FA T, 26035
gr—> - Tagm
917 | 10905 | 0.007 3 Mg — 3 Tiem
881 | 11350 | 0.006 3 Mg — 3 Tagm

1x10* 347 18281 21234 m—sn Int.-cha trans.
230 43478 2006 m—»7'tran. arom. ring

[Pt(L):]Cl: DMSO 1x10* | 993 10070 0.011 la g —lAgg Zero
017 10005 0.006 la)g —»1Bg

366 17667 1638 m—sn Int.—cha —trans.
272 36764 3416 —sqr tram. arom.Bing
235 | 42553 | 1633 | o\ *tran arom. rng
[PtL);]CL DMSO | 1x10%| 082 | 10183 | 0088 TAg—>Te zeto
287 11273 0.042 1A1g—>1Tlg

371 17513 1038 m—sm Int. cha. trans.
276 36231 1.864 T— tran. arom. ring
228 43859 1280 T trat aror. ran

FT-IR Spectra and mode of bonding:

The FT-IR spectra of the synthesized complexes in Csl were compared with that of the prepared
ligand. The spectra of the complexes showed the absorption bands characteristic of the ligand with
some differences ascribed to the formation of respective ion associated. The most characteristic
infrared spectral bands of the free ligand and its complexes are listed in Table-6.

The most significant informations on the geometry of these complexes comes from the analysis of
the imidazole, the azo bridge and the -NH, absorption regions. The ligand showed a triplet band at
3392, 3336 and 3303 cm™, assigned to the v(N-H) for NH, group[27]. This band remained unaltered in
the complexes spectra, indicating no coordination through the nitrogen of the NH, group. The little
change in position of these triplets, sometimes, is presumably due to the increasing or decreasing of
their-sharpness. This can be confirmed by the presence of the unchangeable strong-sharp 6 (NH) band
at 1585 cm™[28]. A doublet band at 3130 and 3118 cm™ in the ligand spectrum corresponding to the v
(N-H) of the secondary amines[29],again the change in positions, sometimes, may be due to the
broadening of the bands. The band at 1697 cm™in the ligand spectrum which refers to the v(C=0) [30],
did not show any change in position or intensity in the complexes spectra, which supports the non —
coordination of this group with the metal ion. The v(N=N) was observed in the ligand spectrum as a
strong band at 1423 cm™. This band represents a characteristic feature of the azo compounds [31]. The
intensity of this band was diminished in the complexes spectra while a new band appeared at lower
frequency, ~1392 cm™. No change in the v(C—N)yy of the imidazole ring at 1334cm™ was detected in
the complexes spectra, while a remarkable change was observed for the medium doublet shoulder
v(C=N) at 1660 and 1637 cm™. This may be a good indication for the participation of nitrogen atom of
the (C=N) group of imidazole but not the nitrogen of the (N—H) group [32].A number of new bands
not presented in the free ligand spectrum were observed in the range 450-200 cm™. The presence of
the v(M—N)az0, and v(M—N)imia [33] support our results about the coordination sites of the ligand with
metal ions. Figures-12 and 13 show the FT-IR spectra of the ligand and [Pd(L)3]Cl,.DMSO complex
respectively.
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Figure 12- FTIR spectrum of azo ligand (L)
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Figure 13- FTIR spectrum of [Pd(L)3]Cl,.DMSO complex.
Table 6- Selected FT-IR spectral bands (cm™) of ligand and its metal complexes
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s.= strong, m.=medium, w=weak, d.= doublet, trip.=triplet , sh.=shoulder , br.=broad
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On the basis of the analytical and spectroscopic data obtained, the following chemical structures

Figure-14 may be proposed for the synthesized complexes.
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Figure 14- The suggested structures of a- Pd(L),]Cl,.DMSO and [Pt(L),]CI,.DMSO, b- Pd(L)3]CIl,.DMSO and
[Pt(L)3]Cl;.DMSO

Dyeing properties

The dyeing performance of the ligand and its complexes were applied on wool and acrylic fabric.
These dyes provided colors in the range of orange, red, light-violet, blue-violet and grey Figure-15
with good brightness and depth on the fabric.
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Figure 15- Dyeing of a- 100% wool and b- 100% acrylic by the ligand and its complexes
Antibacterial activity

The antibacterial activity for the ligand and the synthesized complexes were studied against four
selected types of bacteria. DMSO was used as a solvent and as a control Metronidazole was used as a
standard material. The zone of inhibition of bacterial growth around the disc for one of the G and "G
specimen of bacteria are presented in Figure 16 and the data are listed in Table-7. In general, the data
revealed that the complexes showed a relatively strong deactivating capacity against the G
Staphylococcus aureus and "G Proteus mirabillus specimen. Different deactivating capacity was
recorded for *G Bacillus and “G Escherichia coli specimen of bacteria. However, introduction of metal
in complexes increase the deactivating capacity of the ligand. Finally, the ligand and the complexes
showed stronger deactivating capacity in comparison with the Metronidazole standard.
Table 7- Diameters (cm) of deactivation of bacteria of the ligand and its complexes

No. Compound G+(Staph.) G+(Ba.) G-(E-coli) G-(Pro.)
1 [Pd(L);]CI,.DMSO 1.9 1.2 2.3 2.9
2 [Pd(L),]CI,.DMSO 1.3 1.0 2.0 2.6
3 [Pt(L);]Cl,.DMSO 1.4 1.5 1.2 2.0
4 [Pt(L),]CI,.DMSO 1.5 1.2 1.7 1.7
5 Ligand 1.2 1.3 1.3 1.3
6 Metronidazole 0.7 3.5 0.8 0.8
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Figure 16-Antibacterial activity of ligand and its complexes against(G") bacteria(E.coli) and (G*) bacteria Ba. 1-
[Pd(L);]CI,.DMSO, 2-[Pd(L).]Cl,.DMSO, 3-[Pt(L);]Cl,.DMSO, 4-[Pt(L),]CI,.DMSO, 5-ligand. 6-
Metronidazole, C-DMSO (control).

Conclusions

We have shown in this work that the ligand 8-[(4-nitrophenyl)azo]guanine was acted as a neutral
bidentate chelating ligand. The ligand is coordinated with Pd and Pt ions through the azo nitrogen and
the imidazole ring nitrogen. Two complexes of Pd(I1) ion were obtained at different pH media, while,
one complex with Pt(Il) and Pt(IV) was obtained. Fine shiny colors were observed by testing the
dyeing performance of the ligand and complexes on wool and acrylic. The in-vitro antibacterial study
for the ligand and its complexes showed a strong deactivating capacity against certain bacteria
specimen.
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