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Articlelnfo | Abstract
The percent work describes the synthesis and characterization of Ligand [L'] 2, 5-bis(4-
Received butoxy phenyl) -1,3,4- oxadiazole in several steps, one is the treating of 4-hydroxy benzoic
29/10/2017 acid with alkyl bromide, (RBr) R=[(CH3(CH,);] in alkaline medium of KOH to give the
precursor[ S;] 4-(butyloxy) benzoic acid. The second step have been prepared the precursor
[S2]4-(butyloxy) benzoate from compound [S;] in methanolic acidic solution. The third step
Accepted prepared the precursor [Ss] 4-(n-butoxy) benzohydrazide by the reaction [S,] and hydrazine
13/02/2018 hydrate(90%). The last step reaction between precursor [S;] and [Ss] in present of POCI to
obtained ligand [L']. The primary ligand [L'] was characterized by Fourier transform infrared
published spectraFT-IR,"H-NMR,**C-NMR, ThermalGravimetric analysis, (UV-Vis) spectrophotometer,
Mass spectroscopy and elemental microanalysis (C.H.N) and melting point. The compound
05/05/2019 benzyl (propane-2-yl) carbamodithioate (S-bpth) was used as co- ligand to synthesis the metal
complexes. The Ag(L") complex was prepared from two moles of L' and one mole of AGNO,
in dichloromethane solvent at inert condition. The complexes Ni(ll), Pd(1l), Pt(I1), Cu(ll) and
Zn(11) were synthesized from the two mole of primary ligand(L' ) and one mole secondary
ligand (S-bpth) with one m mole of metal chloride in ethanol medium and characterized
comprehensively by Fourier transform infrared spectra(FT-IR), (UV-Vis) spectrophotometer,
elemental microanalysis (C.H.N) metal analysis, Atomic absorption spectrophotometer
(F.A.A), Magnetic moment, Conductivity measurement and some of complexes by Thermal
analysis. The results obtained from elemental analyses and spectroscopic measurements have
suggested that the Ag(l)-L' complex is linear geometry. The mixed ligand complexes of
palladium(ll), platinum(Il) and copper(ll) have square planar geometry exceptnickel(ll) and
Zn(I1) complex which is tetrahedral geometry. The second part of the work involved the study
of biological activity of the primary 1,3,4-oxadiazole ligand and its metal complexes in
DMSO as control against some bacteria strains (Staphylococcus aureus, Bacillus subtilis,
Escherichia Coli and Eterobactern) with respect to Ampicillin and Ciproflixine as standard
drugs. The observed results from inhibition zone values investigated that most metal
complexes exhibited greater inhibition against the all kinds of bacteri zone values that most
metal complexes exhibited greater inhibition against the all kinds of bacteria.

Keywords: Cefdinir, Diazotization, Cloud Point Extraction, 2, 5-Dimethylphenol.
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1. Introduction

The preparation of hetero cyclic compounds
and derivatives have very important in later
years as these can be found in a large number
of compounds which offer biological
activities[1].Heterocyclic derivatives
containing nitrogen, sulfur and oxygen that
form a large of natural product important
applications  in  different  field and
biologically[2]. = Heterocyclic ~ compounds
particularly five and six member heterocyclic
have attracted the attention of pharmaceutical
community over the years due to their
therapeutic values[3]. Among their different
derivatives pyrozole and zanies appears aboard
spectrum of application in  medicinally
chemistry and industry They are included in
large bio chemical materials like nucleic acid
which contain of long chains of hetero cyclic
units (nucleotides)[4]. Therefore, researchers
have been interested in the development of
versatile methods for prepared of these ligands
and complexes. The derivatives have
established much consideration on relation of
their important pharmacological effects, such
as anti-cancer[5], anti-viral[6],
antimicrobial[7], analgesic, anti-depressant,
antifungal effects activities, anti —HI, anti-
tumor  herbicidal, anti-depressive, anti-
Parkinson and anti-convulsion activities[8].
Dithiocarbamate (DTC) formed an important
part of biologically active ligands[9]. An
extremely large number of dithiocarbamate
complexes with transition and non-transition
metal ions have been known. The chelating
property of DTC arises from the m-electron
flow from the nitrogen atom to the slphuratom
via a plane delocalized m-orbital system. The
net effect of such an electron flow is strong
donation to metal, resulting in a high electron
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density on the metal[10][11]. The development
of researches in this field encouraged us in this
recent paper to give objectivity to give the
route of mixed ligands of [L'] as primary
ligand and [L?] of thiocarbamate salt as
secondary ligand to get the solid phase of
complexes with high quality.

2. Experimental

2.1. Instrumentation

All the chemicals and starting material used
were analytical annular and of highest purity.
The intermediatesusing to prepare Ligand were
done on GC MS -QP 2010 VLTRA at
department of chemistry, College of science,
Mustansiriyah University. The thermal analysis
TG and DSC( Differential Scanning
Colurimetry) thermo grams in different ranges
were carried out at (R.T) heating rate=100°C/
min (Linseis STA PT-1000) were run in Ibn-
Haitham college for pure and applied sciences
Ibn  Al-Haitham. Ultra  violet-visible
spectrophotometer were recorded by using
1800 nm at Shimadzu department of chemistry,
College of Science University of Baghdad. The
electronic spectra of the compounds were
measured in the region (200-800) nm by using
(Varin Cary 100 Conc. Uv-
Vis).spectrophotometer at chemistry
department, college of science, Mustansiriyah
University. 'P and *C-NMR spectra were
acquired in-CDCl3 solution using a 300 MHZ
with tetra methyl silane (TMS) as an internal
reference for 'H-NMR on Shimadzu were
recorded at AL-al-Bait University-Amman,
Jordan. Melting points were obtained by using
(Melting point apparatus) on Gallen Kamp M,
F, B 600-010f.TG at department of chemistry,
College  of  science, university  of
Mustansiriyah. The FT-IR spectra were carried



Al-Mustansiriyah Journal of Science
ISSN: 1814-635X (print), ISSN:2521-3520 (online)

Volume 29, Issue 4, 2018

DOI: http://doi.org/10.23851/mjs.v29i4.415

out using Shimadzu FT-IR 8400S College of

Sciences, University of Baghdad. The
Biological activities were evaluated by
measuring the diameter of inhibition

zones(mm) by using Division Laminar flow
clean Bench at College of education for pure
Sciences, Ibn  Al-Haitham, Baghdad
University. All reagents and chemicals were
commercially were used as received from
suppliers. Para hydroxyl benzoic acid, butyl
bromide  sodium  bicarbonate  (fluka),
Chloroform, hydrazine hydrate90%,ethanol
absolute, methanol, POClI;, AgNOQO3,
CUC|2.2H20, ZnC|2, PdClz, H2PtC|6 and
NiCl, 6H,O (Sigma Aldrich) and, PdCl, from
(Riedel-dehien).(micro analysis Elemental) (C,
H ,N and S) for ligand and their metal
complexes were carried out on Elemental
Analyzer (Euro EA 3000) Euro Victor Italy
were recorded at College of Education for Pure
Science (Ibn Al-Haitham) Baghdad University.

2.2. Synthesis

2.2.1. Synthesis of 4-(n-butyloxy) benzoic acid
[S1] and 4-(n-butyloxy) benzoate.[S,]
Thecompounds [ S; and S;] were synthesis
according to the method published in
literature[12][13], scheme 1.

2.2.2. Synthesis of the[4- (n-butyloxy phenyl)
hydrazide[Ss] and the primary ligand [L'][2,5
bis(4- n -butyloxy phenyl) -1,3,4 oxadiazole

To the solution of precursor [S2] ( 8g,
0.038mole) was dissolved in (35 ml) absolute
ethanol, Then (10ml) hydrazine hydrate (90%)
was added to the mixture then heated under
reflux ( 10 hrs) dried and recrystallized from
ethanol to give the precursor (S3) [4- (n-
butyloxy phenyl) hydrazide(yield75%) with
melting point (155-157) °C[14], scheme 2. (5g,
0.029 mmole) of precursor (Sg) and (7g, 0.038
mmole) of (S;) added (5ml) of POCI; solvent
to the mixture then reflux for (2hrs). The
precipitate formed washed with saturated
solution of sodium bi carbonate filtered and
dried to give pure of the ligand recrystallized
from ethanol absolute to give the ligand[L'] 2,5
bis(4- n-butyloxy phenyl) -1,3,4
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oxadiazole(yield70%) with melting point (116-
118 °C) [15], scheme 3.

2.2.3. Synthesis the compound (benzyl
(propane-2- yl)carbamodithioate.

The secondary Ligand (benzyl (propane-2-
yl)carbamodithioatewas synthesized according
to the method published in literature[16],
scheme 3.

2.2.4. Synthesis of Ag(L*) complex

AgNQO; (silver nitrate (0.17g, 1mole) was
added to the (0.3669, 2mole) of primary ligand
(LY in CH,CI, solvent. The mixture was stirred
under dark and inert conditions at room
temperature until the precipitate solid of
AgNO; disappeared. The solvent was
evaporated and the precipitate was collected
and stored in desiccators after washed with a
mixture of normal hexane and distilled then
dried under vacuum vyield (65%) with melting
point 165 °C.

2.2.5. Synthesis of mixed ligand-Synthesis of
[Cu (S-bpth )(L")2]complex

Mixed - ligand metal complexes by using
ligand[L'] as a primary ligand with sodium
benzyl (propane-2-yl) carbamodithioate (S-
bpth) as a co-ligand and Metal chloride
(Ihwhere M (11) = Ni(l1), Pd(11), Pt(11), Cu (1)
and Zn(Il). A solution of (L) (0.366
g,2mmole) in di chloro methane (20ml) and (
S-bpth) (0.2459,1m mole) was stirred for 15
min. Copper(ll) chloride di hydrate salt (0.171g
,Immole) was added. The mixture heated under
reflux for 2 hrs. The Solid product washed with
normal hexane and diethyl ether then dried to
give green compound with melting point 267
°C, yield 60%.

(S-bpth)=" Sodium  benzyl
carbamodithioate, scheme 5.

(propane-2yl)

2.2.6. Synthesis of [pd(S-bpth)(L1)2]Cl, [pt(S-
bpth)(L1),]Cl, [Cu(S-bpth)(LY),] and [Zn(S-
bpth)(L"),] complexes

A similar method to that performed for all
mixed complexes was used except the weight
of the metal salt which were used [0.237,
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0.214, 0.302, 0.171and 0.136gm] below with
the percentage, Table 1.
(@] (@]
H0)K©\ + Hyc” T~ “Br fon _He
on CH3;OH O/\/\CH3
(@]
(@]
H,SO
o7 T~ ch, CHZOH o T~—"cH,
Scheme 1: Synthesis of 4-(n-butyloxy) benzoic acid [S;] and 4-(n-butyloxy) benzoate.[S,].
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Scheme 2: synthesis of the n-(4-butyloxy) benzo hydrazide[S;].
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Scheme 3: Synthesis of the ligand [L'] 2, 5 bis(4- n -butyloxy phenyl) -1,3,4 oxadiazole.
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Scheme 4: Synthesis Sodium benzyl (propane-2-yl) carbamodithioate.
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Table 1: Physical properties and elemental analysis of the prepared ligand and their mixed metal complexes.
. Elemental analysis (found)
Comp. Formula s LT Colour| m.p°C calculate % M
g/mol % C H N S
62.44) | (7.01) | (13.76
[S:] CuHieN,O; | 208.25 (63.44) (7.74) (13.45)
1 Light i (71.1) [ (7.04)| (7.86)
L C2oH26N,03 366.45 | 70 Brown 116-118 7211 | 715 | 7.64
1 Light (54.65 | (5.38) | (7.29) _[(11.18)
[Ag(L)INOs | CaaHspAGNsQs | 90277 1 65 | g | 165 | 5gss | 581 | 776 11.95
. 1 . (58.67)| (5.91) | (6.82) |(5.91)| (5.12)
[Ni (S-bpth (L), | CssHesCl NiNsOg | 1050.41 | 60 | Brown | 188 6283 | 633 | 666 | 601 | 558
1 Dark (60.02) | (6.62) | (6.81) |(5.13)| (9.09)
[Pd (S-bpth)(L"), | CssHesCIPANsOgS, | 1099.14 | 70 Brown 194 60.05 | 637 | 637 | 583 | 968
) 1 Css Hee Deep (55.53) | (5.28) | (6.01) |(5.13)| (6.12)
[PtS-bpth)(L)2 | clpinogs, | 118780 | 60 I grown| 220 |'s5.60 | 5.60 | 5.90 | 5.40 | 6.42
) 1 (62.21) | (6.10) | (6.89) |(5.91)| (5.98)
[Cu(S-bpth)(L"), | CssHesCICUNsOs | 1056.27 | 64 | Green 290 62.54 | 630 | 663 | 607 | 602
) 1 8 (62.27) | (6.11) | (6.82) |(5.89)| (6.02)
[Zn(S-bpth)(L"), | CssHesClZNNsOg | 1058 65 | White 180 6243 | 629 | 662 | 606 | 618
OR,
O\(©/
\N/N s CH3
\
N" TCH,
AgNO, Reflux S—Na
/quz Man
= - OR,
R,0 B .
\ © OR;
/ 0 N
N- > Hs |
o SNt 7T
N ~s
N R,0 N Hec
R,O ~N 1 —
1 \Q\{ J R OR,
0 o)
i oR, ] | R,0 R;= C4H n+1
R1=C4Hyn,1 M=Ni(ll), Cu(ll), Pd(I1), Pt(1) and Zn(ll

Scheme 5: Synthesis the complex of Ag(L"),(1) and of mixed ligand complexes.

4-(n-butoxy) benzohydrazide in present of
POCI, to obtained ligand [L'] in good yield.
Suggest mechanism, scheme 5.

3. Result and Discuses
Reaction between 2,5-bis(4-butoxy phenyl) -
1,3,4- oxadiazole [S;] with the precursor [Ss]
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Scheme 5: Suggested mechanism of [L1].

3.1. Mass spectra of the ligand

Figure 1 shows the mass spectrum of the (L%)
ligand. The high intensity peak around (m/z =
366 M") for (CxHN,03) conform the
proposed structure of the prepared ligand. This
fragment may indicate the formation of ligand
[L'] as the most stable species detected by the
instrument requires 366, The other peaks
detected at M/Z=254 ,194, 177,134 ,121, 93,
65 correspond to [C14H10N203]" [C10H14N202]"
[C9H9N202]+[C8H90]+ [C6H50]+ and [C4OH]+
respectively[17]. The proposed fragment ion
pattern is out line in scheme 3.

i F

e
A

Figure 1: Mass spectra of L" ligand.
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3.2. 'H-NMR Spectrum of the ligand (L%)
'H-NMR Spectrum of (L) in CDClI; displayed
in Figure 2 appeared a triplet signal at (6=0.96
ppm,6H ) which assigned to protons of (Cy
and Cy4) equivalent to 6 protons, and a multiple
that observed at the range (6=1.33ppm,4H)
attributed to (Cy3 and Cy3) which equivalent to
4 protons also multiple signal at (6 =1.71 ppm)
attributed to (C12 and Ci,) which equivalent to
4 protons and a triplet signal showed at (5
=3.94 ppm) attributed to (Cy1 and Ci1) which
equivalent to 4 protons a doublet signals at (6
=6.83ppm, 2H) (& =6.83pp, 2H) and (5
=7.37ppm 2H) (56 =7.37ppm, 2H) the first
signal attributed to the protons of (Cs Cio9 Cs
and Cyp) and the second signal attributed to the
(Cs, Cy, Cs and Cy) of the aromatic ring protons
and at ( 6=9.254 ppm,1H) attributed to the (N-
H). these signals are good evidence to the
formula of the ligand [ 2,5 bis (4-n- butyloxy
phenyl)-1,3,4- oxadiazole)[18].
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Figure 2: Proton- NMR spectr

3.3. ®C-NMR Spectrum of the ligand (L%)

3C- NMR spectrum for the ligand (L) in
CDClj; is exhibited in Figure 3. The chemical
shift at =13.830 ppm) due to (Cis and Cya).
The spectrum also showed signals at (6
=19.213-31.179 ppm ) which assigned to (Ci,-
Ci2) and (Cy3-Cy3) were assigned to the carbon
atoms of the two hydrocarbon chains The

| J' V J }

1

oAt
22

-
-
-
- - |-

o
«
-

a of L' in CDCl, solvent.

resonance at(é =67.949 ppm) attributed to the
(C11 and Cy3) carbon atoms. The chemical shift
were observed at (6=161.815ppm) attributed to
the carbon of (C3=N-N=C3;) the other signals
that appeared in the range (6=114.932-
153.63ppm) due to the carbons of the aromatic
ring.

Figure 3: *C- NMR spectra of [L'] in CDClj solvent.

79

Attribution-NonCommercial 4.0 International License.

G508

Copyright © 2018 Authors and Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons


http://creativecommons.org/licenses/by-nc/4.0/

Khrabit et al. Synthesis and spectral studies of some metal _complexes d_erlved from 1, 3, 4-oxadiazole and evaluated of 2018
biological activity

3.4. FT-IR spectra of the ligand (L% alkylation reaction. The band at (1608 cm™)
attributed to the vibration of v(C=N) in
addition the bands at (1249 and 1070 cm™)
related to symmetrical and asymmetrical of (C-
0-C) the band at (835) cm™due to ring

All the data of vibrational absorptions from
FT-IR spectra for all organic and coordinated
complexes are presented in Table 1. The FT-IR
of this compound Figure 4 showed the bands at
(2858-2872 cm™) are good evidence to

100 I’W"\‘Va‘ﬁ'y',‘ o
R ‘w"”"-"y\j/ '“"‘”‘\mm_\

%T | -.-,. \ A -
e 0 o 7\ A o
v W( LA A A
I [ H- l( ( / '| {f [ ‘
90 L 2 ‘ () /'| A , t
KI5 2 5 l.‘ | |
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e ] l'-\ gl g ‘ g ’f ;
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o 2 | [
80 ‘ { 2 - L [ 1\1 I g
75 a 1 = L
g g2 g
70 g { g i s
65 § &
4000 .3600 3200 ‘2800 2400 2000‘ 1800 1600 1400 1200 1000 800
Leca-Can 1/cm
Figure 4: FT-IR spectral for (L*)complex.
3.4.1. FT-IR spectral for Ag (L') complex might give approve that the coordination of the

The v (C=N) vibrations that showed in the ligand to the Ag (1) ion occurred through the
spectra of free ligand, was found to be slightly ~ nitrogen atom of the (C=N) group[19][20],
shifted to a higher or lower frequencies in the ~ Table 2.

spectra of Ag(L') complex Figure 5. This
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Figure 4: FT-IR spectral for[ (Ag(L"),JNOscomplex.
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3.4.2. FT-IR spectral of Mixed-ligand (L%)
complexes

3.4.2.1. FT-IR spectra of [Ni(S-bpth] (L1)2]CI
complex

The distinct absorptions from FT-IR spectra of
the absorption synthesis complexes with (L)
are listed in Table 1. The FT-IR spectrum of
preparation the ligand (L') showed a bands
related to v(C=N) (C-O-C) of free ligand
stretch at (1608 and 1249 cm™) respectively in
the complexes the bands were shifted to a
lower or higher frequencies comparison with
the free ligand indicated to complex formation.
The bands which detected at (1610 and 1253

cm™®) in [Ni(Ly)( S-bpth) CI complex[21]
Figure 6. further bands which are attributed to
v (C-S) shifted to lower frequency and
appeared at (1068 ) and (962) cm™[22]
compared with that 1070 and 962 cm™ in the
free ligand. The FTIR of Ni(L') complex
exhibited band at 379 assigned to the v( M-S).
This results indicated to contribution of
dithiocarbamato moieties in complexation from
S atom as M-Sbond[23]. The FT-IR spectra
[Pd(bpth)(L}),]Cl
[Pt(bpth(L1)2]C][Cu(Sbpth)(LY),]CI and [Zn(S-
bpt (L'),] Cl complexes are listed in Table 2.

SU— 'S N . %
x [ N W SUN SN D U S . S
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
1fcm
Figure 5: FT-IR spectra of [pd(S-bpth] (L),]CI.
Table 2: FT-IR of mixed ligand (L) and Ag(L") complexes.
v(C-H) [ v(C=N) | V(C=C) [w(C-O-C)] w(C-H) | »(C-S) | v(M-S) | (C-H)
Sl Arom cm™ cm™ cm™ cm™ cm™ cm™ Aliph.
[(Lhi 1610 1249 1471 - - 229826‘;
1 2958
[Ag((LY);] NOs 3068 1608 1500 1257 1469 - 381 Sar3
. 1 1068 2960
[Ni( S-bpth)(LY,]Cl | 3043 1610 1496 1253 1469 o6s 379 2873
1 1072 2960-
[Pd( S-bpth)( LY),]JCI | 3068 1608 1500 1257 1469 906 381 pyt
1 1068 2960-
[Pt( S-bpthy(LY),]Cl | 3029 1608 1564 1255 1498 208 383 pyt
1 1062 2931-
[Cu(S-bpth)(LY),]Cl | - 1610 1552 1255 1498 o 397 P
1 1072 2958-
[Zn( S-bpth)(LY),]CI | 3068 1608 1500 1257 1496 906 341 pyt
81
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3.5. UV-Visible spectra of the ligand[L'] and
[Ag(L")] complex.

The electronic absorption of the ligand [ L]
and their metal ion complexes were recorded in
ethanol and DMSO at room temperature). The
spectrum of [L'] shows in Figure 6. The
spectrum of the ligand exhibited a high
intensity bands appeared in the region peaks at
(245nm) (40816 cm™) (9650 molar *em™) and
(248 nm) (40322 cm™) (10060 molar “cm™)
and (304 nm) (32895 cm™) (26660 molar “‘cm’
1y assigned to (1 — 7*) (n — 7*) respectively.
The electronic spectrum of some complexes
exhibited new bands with intensities and
positions of these bands are mainly dependent
on the ligand field effects stereo chemistry of
complexes and electron configuration of the
metal ion[24]. The absorption peaks of were
summarized in Table 3. The UV-Vis spectrum
of [Ag(L')NOs] complex Figure 11, exhibited
high intense absorption peaks at (253 nm)
(39525 cm™) (265 molar® cm™) (262 nm)
(38167 cm™) (383 molar? cm™) and (305 nm)
(32786 cm™) (806 molar! cm?) these
absorption assigned to ligand field and charge
transfer respectively since the metal ion belong
to d'® system this metal do not show (d-d)
transition therefore the stereochemistry for this

complex liner around the ion Ag™®.

3.5.1 UV-Vis Spectra Data for [Ni (S-
bpth)(L1)2CI] [Pd(S-bpth)(L"),CI]
and[Pt(bpth)(L")2CI]complexes.

The absorption of [Ni(S-bpth)(L"),CI] and [(Pt
) (S-bpth)(LY),] complexes were listed in Table
3. The electronic spectrum of Ni(ll) complex
Figure 7 exhibited the absorption peak at 258
nm (38766 cm-') (12510 molar® cm-%) due to
ligand felid other peaks at 349 nm (28653 cm-
1 (350 molar-! cm-') and 5617699 cm™) (1920
molar-* cm-!) were assigned to electronic
transition type 3T1p—3Ayr and 3Ty—3TyE
respectively indicating tetrahedral geometry
around the Ni*? ion[24]. The electronic
spectrum of Pt(Il) complex Figure 8 exhibited
the absorption peaks at 257 nm (38911 cm™)
(594 molar* cm™) 312 nm (32051 cm™) (665
molar cm™) and 387 nm (25839 molar™ cm™)
(1318 molar™ cm™). Peaks due to ligand felid
and third peak attributed to A;g—'Bsg

82

transitions this peaks were indicated a square
planar geometry about the Pt *# ions[24][25].
According to the magnetic moment values, all
complexes are diamagnetic except Zn(ll)
complex because of d® of Ni(ll) Pd(Il) and
Pt(11) that low spin. While Zn (11) complex has
filled d-orbital. The molar conductivity value
of all complexes was measured in DMSO as a
solvent at concentration of 10* M at room
temperature. The values of the molar
conductance of the complexes lied in the range
(22-40 Q' cm? mol™). These results indicated
that electrolyte complexes. All the chloride
anions are non-coordination to the metal
(outside the coordination sphere).

1.5
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Figure 6: Electronic spectrum of L.
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Table 3: UV-Visible absorptions, molar conductivity and magnetic moments of the prepared complexes.

A max | Wave number £ . Suggested 1 Ai“ a1 1l
Compound am oot dm® mol™ e Assignment Geometry Q.cm”.mol B.M
[(LY)] 245 40816 9560 T — mt
304 32895 26660 n— m*
253 39525 256 T — ¥
[Ag((LY),]NO;, 262 38167 383 n— * Linear 20
305 32786 806 CT
258 38760 12510 T — m* 315 2.75
[Ni( S-bpth)(LY,]JCI | 349 28653 2320 *T,—°Typ) | Tetrahedral :
565 17699 1920 T Tup
250 40000 729 n— m* Square 314
[PA(S-bpth)(LY),]ClI 282 35461 35 n — ¥ (I]anar ’ Diamagnetic
442 22624 34 ‘A,—Byg | P
*
1 e el S Ten Square Diamagnetic
[Pt( S-bpth)(LY),]Cl | 312 32051 665 n— * anar 30.5
387 25839 1318 Ap—Bg | P
268 37313 1155 T — Distorted 306 168
[CuS-bpth)(LY),]CI 309 32363 1168 n— * Square :
398 25126 1018 By, — B0 planar
1 203 49261 1046 T — n* ) .
[Zn(S-bpth)(L)ICT | 545 40816 1966 n—m* | Tetrahedral 38.7 DIETIEEELE
304 32895 1155 CT

3.6. Thermal analysis
3.6.1. Thermal decomposition of ( L%

The thermo analysis of [L'] is showed in
Figure 10 at temperature range (50-594.4 °C).
The thermo gram curve indicated to one
decomposition step. The TGA peak observed at
594.4 °C indicated the loss (CyH2602)
fragment (det.= 9.77 mg, 83.0457 %,
calc.=9.93 mg). The final residue of the ligand
recorded above 600 °C assigned to the
(det.=2.33 mg, 16.945 %, calc.=2.07 mgQ)
attributed to the [C,N,O] peak at 115.6 °C refer
to exothermic decomposition processes .?*2°)
the results are listed in Table 5.

3.6.2. Thermal decomposition of
[Ag(L)][Cu(S-bpth)(L1)]Cl, [Pd(S-
bpth)(L")2]1Cl, and[Pt(S-bpth)(L"),]CI

The thermo gram of [Ag(LY)] is shown in
Figure 13. Which indicates the Ag(L%)
complex. The TGA peak recorded at 256.403
°C assigned to the loss of (CgHisNO3)
(det.=2.89 mg, 19.32 %, calc.=2.89 mg). The
second step recorded at 587.8 “C account for
the loss of (Cy3 Hig O4) portions (det=4.80 mg,
32.09 %, calc.= 4.89 mg) The third step
recorded at 595 °C account for the loss
[C.0,H7] (det.=1.56 mg, 10.53 %, calc.=1.57

mg). The differences between the observed and
calculated may be related To sublimation
process, the final residue of the complex
recorded above 600 °C is attributed to the [Ag
and CyHigNg] (0bs.=5.77 mg, 56.06 %,
calc.=5.47 mg). The DSC curve indicated
endothermic  decomposition  processes at
temperature 595 °C while peaks at 237 °C and
237 °C refer to exothermic decomposition
processes. The exothermic peaks may be
indicate combustion of the organic ligand in an
argon atmosphere[26][27]. The results are
listed in Table 5. The thermo gram of [Cu
(L.Y] is shown in Figure 14. The TGA peak
recorded at 459.92 °C assigned to the loss of
(Cs1HeeS O4 and N) (det.=14.17 mg, 74.90%,
calc.=14.2 mg). The differences between the
observed and calculated may be related to
sublimation process. The second step occurred
at 587.83 °C account for the loss of (C-O)
portions (det.=1.98mg, 8.39%, calc.=1.55mg).
The final residue of the complex recorded
above600 °C assigned to the
(0bs.=3.28mg16.71 % calc.=2.82mg) attributed
to(Cu and C3N4,O,S CI). The DSC curve
indicated exothermic decomposition processes
at temperature at 115, 404 and 506 °C refer to
exothermic decomposition processes .The
endothermic and peak may be indicate
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combustion of the organic ligand in an argon

atmosphere. The thermal decomposition data of complexes are listed in Table 5.
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Table 4: TGA/DTG/DSC data for some [L1]complexes.

Decomposition TG/DTG Removes Wi. loss
ComzauTe Step Temperature Species (Calc.) Ui Feume
(LY ] 1% 594.4 (Co0H2605) 9.96 9.77
(Residue) 600 (C2N,0,) 2.03 2.33
1% 459.92 (Cs51HgeSO4 and N) 14.2 1145187
[Cu (LY] 2" 587.83 (C-N) 1.55 3'28
Residue 600 (C3N30,SCl and Cu) 3.17 ’
10.70 10.77
PtLY] 1% 594.3 (Cs1HgNO,4S,CI) 43 499
(Residue) 600 (C4H40,N4 and Pt) ’ ’
2" 587.83 (C13H130,) 4.89 4.80
[Ag(L1)2INOs 3 505.304 (CH,0,) 157 1.56
Residue Up 600 ( Cx»HiN4 and Ag) 5.47 5.77
(PA(LY)] 1st 293.18 (Co3H,5 Oy) 4.021 3.97
2nd 594.95 ( C6H3003NS,Cl) 8.61 8.54
Residue Up 600 (CsHgN4O and Pd) 0.41 0.49

3.7. Biological Activity
Study of anti-bacterial activity for the mixed
ligand complexes

The anti-bacterial activity for the mixed-ligand
complexes were studied against four types of
bacteria like staphylococcus auera,
Bcillussubtilis, Esherichia coli and
Eterobactern were shown in Figure 13. Results
indicated that (Ag 10™) ppm and (Cu 10™%) ppm
complexes were more active against all kinds
of bacteria and (Cu 10 ppm was inactive
against three kinds of bacteria “”. The mixed
ligand complexes are generally stable in the
DMSO solvent so that used as a biological
solvent media because of the stability of

compounds in this solvent and its negative
effect against studied bacteria, DMSO was
selected as solvent media for the biological
tests. The ampicillin and Ciprofloxacin are
used as a control for bacteria. The data of the
mixed ligand complexes at concentration of 5
ppm, 3 ppm, and 2ppm should be discuses
against Bacillus subtilis, Staphylococcus
aureus, Escherichia Coli and Eterobactern. The
antibacterial activity of (L1) complexes
showed the order [Ag(LY)2Nos] > [Cu(LY)2(s-
bpth)CI] >[Pt (LY), (s-bpth) CI] > [Pd(L").(s-
bpth)CI] was found to [Ag(L);Nos] had the
best effect on it against Bacillus subtilis,
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Staphylococcus aureus, Escherichia Coli and

Eterobactern. The results are listed in Table 5.

Table 5: Bacterial activity of L1 complexes

Compound Staphylococcus Aureu Bacillus subtilis Eterobactern Escherichia Coli
D1" 22mm 23mm 10mm -
D2” 19mm 23mm - -
Pt 107 - 14mm 12mm -
Pd 10° 13mm 12mm 12mm -
Ag 107 18mm 20mm 11mm -
Cu 10* 19mm 26mm 12mm 13mm
Pt 107 - - - 14mm
Pd 10 16mm 15mm 10mm -
Ag 10 20mm 16mm 20mm 23mm
Cu10* - 10mm - -
* D1= Ampicline, ** D2= Ciprofloxacin
30
25
- 20
B staphylococcus Aureu
M Bacilluslsubtils - 15
Eterobactern
M Esherichiacoi
- 10
-5
T T T T T T T r 0
Cul0-2Ag10-2 pd10-2 pt10-2 Cul0-3 Agl0-3 pd10-3 pt10-3 D2 D1

Figure 14: Evolution of diameter zone (mm) of inhibition of L'complexes against growth of bacterial strains.

Conclusion

This paper reports the synthesis, spectral and
characterization of the ligand 2,5 bis(4- n -
butyloxy phenyl) -1,3,4 oxadiazole and its
complexes[M(S-bpth)(L")2]Clwhere M (1) =
Ni(11) Pd(I1) Pt(I1) Cu(ll) and Zn (I1).
S-bpth=(benzyl (propane-2-
yl)carbamodithioate), containing en as the co-
ligand. The structural characterization of the
complexes was established on the basis of the

86

techniques, IR spectra, UV-Vis spectroscopic,
and some of complexes by Thermal analysis. It
was found thatNatom and S-atom of thion
group is coordinated to the metal in all cases.
Furthermore the biological evaluation of the
ligands, and their metakl complexes in control
DMSO with certain suitable concentrations of
10-20 ppm proved the high activity against
some selected bacteria then leads to future
using in the pharmaceutical industry.The
complexes showed biological activity against
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bacteria  strains  Staphylococcus  aureus,
Bacillus subtilis, Escherichia Coli and
eterobactern .
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