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ABSTRACT

A new ligand of N-(5-phenyl-1,3,4- oxadizole-2-yl) propane hydrazide and its Cu(ll), Co(ll), and Ni(ll)
complexes were synthesized. These ligand and its complexes have been characterized by 'HNMR,mass,and
Fourier transform infrared (FTIR)spectra, as well as magnetic susceptibility, elemental analysis[C, H, N] and
conductance measurements. The program of Hyperchem 7.51 has been used up for theoretical accounts using
PM method to study the electrostatic potential that provided good information about the complexity
site.Depending to the results obtained we can suggested square planer geometrics for Co(ll) and Ni(ll)
complex, while tetrahedral geometry for Cu(ll) complex. In otherwise the ligand and its complexes screened
for their anticancer activity. This research showed excellent results in comparison with Ciprofloxacin as
standard drug
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INTRODUCTION

Oxdiazoles and their derivative compounds can
regard as simple five membered heterocyclic have
one oxygen and two nitrogen atoms. The
Oxadiazoles subsist in different isomeric forms
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such as 1,2,5-oxadiazoles , 1,2,4-oxadiazoles ,
1,2,3-oxadiazoles and 1,3,4-oxadiazoles
[1,2].The isomer 1,3,4-oxadiazoles reverts to the
diazoketone tautomer (unstable) [3] .
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EXPERIMENTAL
Materials

compounds containing 1,3,4-oxadiazole moiety
play an important application in the field of

biological activities as antibacterial  [4,5],
antifungal  [6], anti-inflammatory[7],  anti-
cancer[8], anticonvulsant[9], antiviral[10], anti-
HIV[11], anti-diabetic[12], anti-tubercular[13],
and lipid peroxidation inhibitor[14]. Other
application of1,3,4-oxadiazole as insecticidal[15],
antioxidant|16], corrosion inhibitor[17],
fluorescent and colorimetric chemical sensors[18],
dyes[19], polymers material[20], and light
emitting diodes[21].

Methyl benzoate (Sigma-Aldrich, 99%) and other
materials (BDH, ~99%). All chemicals used as
received without further purification.

Synthesis of the ligand

Synthesisof Benzohydrazide (A)

A mixture of methyl benzoate (15.2mL 0.1mol)
and hydrazine hydrate (10mL, 0.2mol) in ethanol
absolute (100 ml) were refluxed for 4 hours, the
mixture was evaporated to half volume, cooled,
filtered and washed with ethanol absolute[22] ,the
solid (A) was lighting white, and its melting point
was (118-122°C), with yield 95.32%.
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Synthesis of 5-phenyl-1,3,4-oxadiazole-2-thiol
(B)

The Benzohydrazide (A) (13g, 0.1mol) , (5.6g,
0.1mol) of Potassium Hydroxide putted in ice path
andcarbon disulfide (7.6mL,0.1mol) were added
drop wise, then the mixture were refluxed in
ethanol absolute (100ml) for continuous 22 hours
until the H;S gas emission was stopped. The
solvent was evaporated and acidified with HCI
(10%) then the precipitated was filtered and the
result solid was recrystallized from ethanol
absolute[23].The solid (B) was white, with melting
point (218-221°C), and its yield was90.12%.
Synthesis  of  2-hydrazinyl-5-phenyl-1,3,4-
oxdiazole(C)

A compound (B) (6.5g, 0.05mol) and hydrazine
hydrate (7.5ml<0.057mol) in ethanol absolute as
solvent (50 ml) were refluxed for 22 hours until
there is no emitted H,S gas. A white precipitate

appeared in round bottom[24]. The white
precipitate was filtered and recrystallized from
ethanol absolute.The product (C) was whitish
brown. It have melting point(226°C), with yield
74.8%.

Synthesis of3-Cyno-N-(5-phenyl-1,3,4 -
oxadizole-2-yl) propane hydrazide(L)

A mixture containing (0.22mole, 2.48g) of ethyl
cyanoacetate was prepared with (0.022mole, g4)
of the compound (C) prepared in the first step in
(30 ml) of absolute ethanol, and the mixture was
refluxed for 4 h. Follow the reaction with
TLC[25][ 26 technique, then solution was
concentrated to half volume, and let the solution
cooledand filtered.The precipitate was
recrystallized with absolute ethanol to give dark
brown color crystals of the product, which have
melting point (224 226 ° C), and the yield
(70.5%) as shown in the scheme below.
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Scheme 1: Synthesis reaction of the ligand

Preparation of complexes
The complexes were synthesized by mix (0.2g,
0.00077mol) from ligand with the same moles of

salts (COC|2.6HQO,CUC|2.2HQO, and NiClQ.éHQO)
both alone in (100ml) ethanol absolute and
refluxed for 2 hrs. (Monitored by TLC).Then the
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Analysis and physical measurements
Physical properties and elemental microanalysis
CHN shown in table 1.

precipitate was filtered and wash several times
with ethanol or aqueous ethanol to removed
unreacted salts or ligand,then precipitated
complexes was dried[27] .

Table 1: Physical properties and elemental microanalysis data of the ligand and its complexes

N | Formula Color | C% H% N% A Scm? | M.p °C | ueff B.M

o. mol!

1 | Ci2HiNsO, | Light 56.03%Exp. | 4.31%Exp | 27.22%Exp. | 226 L
brown | 56%Cal. . 27.95%Cal.

3.85%Cal

2 [Co(Ls)2] grey . . . 16 199 1.9

3 [Ni(Ls)Cl5] Olive | L L 14 173 0.7
green

4 [Cu(Ls)Cl] | Black | L L 15 223 2.2

Anticancer activity

Maintenance of cell cultures

Hela cells maintained in RPMI-1640 supplemented with 10% fetal bovine serum, 100 units/mL
penicillin, and 100 ug/mL streptomycin. All cells passaged using Trypsin-EDTA reseeded at 80%
confluence twice a week, and incubated at 37 °C[28].

Cytotoxicity Assays(MTT assay)

To determine the cytotoxic effect, the MTT cell viability assay conducted on 96-well plates. Cell lines
were seeded at 1 X 10%ells/well. After 24 h or a confluent monolayer was achieved, cells were
treated with tested compounds at(ligand and complex Ni(ll) different concentration. Cell viability
measured after 72 h of treated cells by removing the medium, adding 28 uL of 2 mg/mL solution of
MTT and incubating the cells for 2.5 h at 37 °C. After removing the MTT solution, the crystals
remaining in the wells were solubilized by the addition of 130 uL of DMSO (Dimethyl Sulphoxide)
followed by 37 °C incubation for 15 min with shaking [29]. The absorbency was determined on a
micro-plate reader at 492 nm (test wavelength); the assay performed in triplicate. The inhibition
rate of cell growth (the percentage of cytotoxicity) calculated as the following equation:

Cytotoxicity = A-B/A *100

Where A and B are the optical density of control and the optical density of test

For visualize the shape of cells under inverted
microscope, 200 L of cell suspensions seeded in
96-well micro-titration plates at density 1x10*
cells mL" and incubated for 24 h at 37°C. Then
the medium removed and added ligand and
complex Ni(ll) after 24hr , the plates were stained
with 50 uL with Crystal violet and incubated at
37°C for 15 min, the stain was washed gently
with tap water until the dye was removed. The cell
observed under inverted microscope at 100x
magnification microscope filed and
photographed with digital camera [30].

RESULTS AND DISCUSSION

FT-IR spectra

The FT-IR of the synthesized ligand and its
complexes carried out using KBr disc to ligand
and Csl for complexes. The free ligand (L)
exhibited six major bands at (3186cm™),
(1689cm™), (1535cm), (1064cm), (1311cm’),

and (1081cm™)[31].Which are atiributable to
(UNH;), (uUO=C-N)imide, (UC=N)Oxa, (uC-O-
C)sym, (uC-O-Clasy and structure movement

bands respectively, as shown below(table 2).New
bands were formed attributed to the coordinated
(M- N), and (M-Cl) bonds and appeared at the
regions (501-478cm™'),and (324-277cm’)
respectively. This indicates that the coordinate
occurred through the(N), and (Cl) atoms.
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Table 2: The Infrared spectra of L and its metal complexes (v cm1)

Assignment wave length/cm!

L, [Co(Ly)]2] [Ni(Ly)Cl5] [Cu(L,)Cly]
N-H 3186 3294 3294 3502

3448

C-H(Aliphatic) 2931 2931 2924 2970
C-H(Aromatic) 3109 3109 3109 3116
O=C-N 1689 1689 1689 1689
C=N(Oxadiazole) | 1535 1489 1489 1473
C=N 2240 2240 2240 2240
C-O-C 1064 (sy) 1234(sy) 1234(sy) 1234(sy)

1311 (asy) 1319(asy) 1311 (asy) 1350(asy)
Skatel movement 1072 1072 1072 1072
M-N —_— 501 478 378
M-CI —_— 324 277 277

Nuclear Magnetic Resonance state of the transiion metal ion of the

The Alecand L spectrum showed a triple signal at
(2H, 3.96ppm) returned to CH; (1), another triple
signal at (2H, 3.22ppm) returning to CH, (2)
protons, and a broad mono signal was observed
at (9.82ppm, TH). The spectrum showed multiple
signals at (7.39ppm to 8.04ppm), returning to the
aromatic ring protons (5H) with the proton NH
(2)[32.]

Mass spectra

The mass spectra of ligand appeared molecular
ion peak at 257 m/z, which is in conformity with
the molecular formula Ci2H11N5O2.Other peaks
are due to the subsequent fragments like
[CoHoNLO]*=189 m/z, [CsH/N4O]*=175 m/z,
[CsHsN3O]*=160 m/z, [CsHsN,O]*=145 m/z,
[CsHoN,]*=133 m/z, [C/H;N]*=104 m/z,
[CsHs]*=77 m/z, and [CsHs]*=64 m/z.

The mass spectrum characteristic of the Co(ll) was
characterized by the appearance of a molecular
partial ion peak at 571 m/z, and anther peak
appears at 314m/z indicating the loss of one
ligand, confirming our conclusion of the
molecular formula of the complex.

The mass spectral of the Ni(ll) complexes showed
molecular ion peaks at 386 m/z corresponding to
[Ni(L)Cl2]* stoichiometry . This complex shows
another a fragmentation peaks at 351 m/z, 315
m/z due to loss one and two chlorine atom
respectively. The mass spectral of the Culll)
complexes showed molecular ion peaks at 391
m/z corresponding to [Cu(L)Cly]* stoichiometry .
This complex shows another a fragmentation
peaks at 356 m/z, 320 m/z due to loss one and
two chlorine atom respectively.

Magnetic sensibility

The magnetic momentum for each metal
complexes listed in table 1. These magnetic
measurements give an idea about the electronic

complexes.The observed magnetic momentum
value was 1.9 BM for Co(ll) complex with six
paired electrons, This value confirms that
cobalt(ll) square planer geometry .0.7 BM for
Ni(ll) suggesting square planer geometry [33]
.the value of magnetic momentum or Cu is 2.2
confirm tetrahedral geometry

Anticancer Profiles

Cancer cell line of ovaries was exhibited for
concentrations ranging from (6.25,100ug / ml) to
both the (L) and the complex [Ni (L) CI2] for 24hr
and 37C’. The toxicological effect evaluated by
the embarrassment of the percentage of growth
inhibition rate.

The study showed that there is a significant effect
of these compounds when used on ovarian
cancer cells called line(SKOV-3 cells).

Table (3-25)[34] shows the effect of ligand (L) on
the growth of cells of ovarian cancer, where the
lowest rate of cell growth was found at the lowest
concentration  6.25ug/ml and the highest
inhibition rate at concentration100 ug / ml.

As for the effect of the complex[Ni (L) Cl;]Jon the
growth of cells of ovarian cancer, where the
lowest inhibition of cell growth was found at the
lowest concentration6.25ug/ml and the highest
inhibition rate at the concentration100 g/ ml.
We also note that ligand has less toxic activity
against the cancer cells of the ovarian cancer cell
line (SKOV-3 cells) than the effectiveness of nickel
complex (Il) as shown in Table 3-25

The results also showed that the type and
concentration of the compound used are two
important factors in determining the rate of cell
inhibition, as it was found that the increase in the
concentration of both the ligand and its complex
of nickel (ll) increases the rate of inhibition of cell
growth of cancerous lines,
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Table 3: Effect of Ni-II and L-Complex (L) on Cancer Cells of the Ovary Cancer Line

Inhibition rate Con. Used Compound
(s. error = mean)
1.80+13.73 6.25 L
1.89+18.37 12.5
1.48+24.66 25
1.80+30.26 50
2.96+40.88 100
1.45+17.33 6.25 [Ni(L) Cl5]
2.03+£26.33 12.5
3.53+48.33 25
1.766+6.66 50
3.22+77.00 100
90
80

70

60
50
M Ligand
0 m Complex
30
20
0

6.25pug /ml 125pug/ml 25 pg /mi 50 pg /ml 100 pg /ml

Cytotoxicity %

Fig.1: Cytotoxicity (L) form and complex of Ni (II) on SKOV-3 cells

1 2

Fig.2: Microscopic images of the effect of cytotoxicity: (1) Control untreated cells, (2)Picture is due
to the effect of the L, and (3) Picture is due to the complex effect [Ni (L) Cl2]
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The results indicated the presence of toxic effects
on the growth of cancer cell lines of ligand
concentrations. This inhibition of ligandis due to

its oxidizole ring, which is effective in inhibiting
the growth of cancer cells.

CONCLUSION
The 1,3,4-oxdiazole derivative acts as a bi-
dentate ligand. The spectroscopic dataexhibit the

105
o/ T
| ~
G
90 2
]
~
< ~
- 21 S
75 é = s S
8 8 <
60 e
45
30
15

4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 12

involvement of two NH» groups in coordination to
the central transition metal ion. Various
techniques have been used such as(FTIR, "TH.NMR
and Mass) spectraas well as Molar conductance
and magnetic susceptibility to characterization
oftransition metal complexes .a square plainer
geometry for Ni(ll) and tetrahedral geometry for
Cu(ll) complex is proposed.

~
3
=]
=

@
=
o
o
o
~

&
= \
<
-

1689.64
1635.64
1535.34

131159

1489.05

Fig.3: FT.IR spectrum of the lignd

100
%T
90

80

3204 42

70

60

203180

3109.25

37

50 3500 3250 3000 2750 2500 2250 2000 1750 1500

El SHIMAaL
)
~ W ()
ATAR /‘] W
| | | ‘; \ |
\ [ | “Iv 9 J‘ ‘
! o = 5]
| N AT S\J’ I
I e i BT I
2= 3|l 8 |
all ® 2 ,
2| ot i
=3 | S‘i' "}
s 3 I
5 14
: =
> 8 b
- & |
| e 1,.1
& z!
S z
3 -

1250 1000 750 500 250

1/lnrm

Fig.4: FT.IR spectrum of [Co(L)z]

485| International Journal of Pharmaceutical Research | Apr - Jun 2020 | Vol 12 | Issue 2



Lamyaa A. Dahham et al / Synthesis, Characterization, and Anticancer Activity Studies of New N-(5-
phenyl-1,3,4- oxadizole-2-yl) propane hydrazide and its Transition Metal Complexes

. A NS TN /J‘t ’. }’\ ﬂ
\ / ol DAy O 2 A i ik :
90 .‘\ A 1) ;\/ :. l | I 1“
R [ $ s J: i /
ANP A LN 41115
gl fit L TTIRE Vil ' .
j 3\ /14 LR Ll A
A l}‘ I, I ggl oi éﬁ
V il g ) \"‘ Nl "-.f ;2L
t | o | o 3 é !
B VR VIL R R
-3 H i | = i
& g || 1 ‘ } 2 H
45 2 @ " é = ¢ e
E | & 53 £
30 -
S 3
15 - &
4000 3500 3000 2500 2000 1500 1000 750 500 250
Fig.5: FT.IR sectrum of [Ni(L)Clz]
EsHIMADZ
%T l
75 ‘
80 &Y % !
| |
3 . []
: 5k 8 ;’
30 = g
L
15 «,
82x
g8~
4000 3500 3000 2500 2000 1500 1000 750 560 250
1/em

Fig.6: FT.IR sectrum of [Cu(L)Cl2/

486| International Journal of Pharmaceutical Research | Apr - Jun 2020 | Vol 12 | Issue 2



Lomyaa A. Dahham et al / Synthesis, Characterization, and Anticancer Activity Studies of New N-(5-
phenyl-1,3,4- oxadizole-2-yl) propane hydrazide and its Transition Metal Complexes

Guast S0 fid . 20
Abhdilduer L LHMMR in DMS0 t 268k 13980425 =] L L
§ 333s5E8asan ELEEE s
T %.‘I‘..i_'[’_i]"; prindatey [ s I
(=2
i
2 8 1 [ 200
H J\/\ ” 1
o Mo CH T
\”/ H ] [
L
o
-
N \ ; I
| - =14
i 1 e ]
\ i |
| | L
|1 \
ol - Lo
i
CH2(2) Fan
CH2(1) e
e
MN-H(1) r
20
\
| | L
S |0 —— o I s
N Rl I i F
- el L
s g 3 - =
19 18 1?7 ¥ 15 14 13 12 11 16 9 a r & 5 + 3 2 @ -1
1 {ppm)
Fig.7: 1 H-NMR spectrum of the lignd
File : CAMSDCHEMW\DATANSnapshot\30001888.0
Operator -
Acquired : 16 Jul 2019 14:21  using AcgMethod PAH
Instrument :  Instrumen
Sample Name: L17
Misc Info :
Vial Number: 1
Bbundance Scan 138 (1348 min} 300018880
1
£500000
=y
6000000
121
5500000 77
5000000 -
4500000
4000000
3500000
3000000
2500000 s
42
2000000
1500000
1000000
o
. 23 45 161
500000 = | |
a5 o134 = | 238
o bl ol et Ll 22 ) Lase _vzosen e 57 o 2 e

miz—> 40 50 80 70 B0

T T T t T T T T
20 100 110 120 30 140 150 160 170 130 120 200 210 220 230 240 250 260 270 280 290

Fig.8: Mass spectrum of the lignd

487| International Journal of Pharmaceutical Research | Apr - Jun 2020 | Vol 12 | Issue 2




Lomyaa A. Dahham et al / Synthesis, Characterization, and Anticancer Activity Studies of New

phenyl-1,3,4- oxadizole-2-yl) propane hydrazide and its Transition Metal Complexes

= 14:17 Normal 1.
Abuncance Scan 141 (1,586 min). DIRECT PROS_01868 didata ms
S00CO000 i5f =
7socoocoo
7oooo00o
&s00000
soococco
1082
ssococoo
S000000 7 =
2sooc00
<ccococ
3500000
3000000
2sococco
2000000 s12
1500000
1000000 1611
scocoo
12s 1
o 5 ,L i 213 2> 235 3 2573 285 a 15 4 159 5 IES S 3866 2320 5436 685
. - T X X T T ¥ X T X r X ¥
e 40 ©0 B0 100 1310 120 160 IS0 200 220 230 860 280  IO0 20 340 380 350 400 <20 2d0
File IC: NMSDCHEMMN 1L ZNDATANL IS WSnapshot WDIRECT PRCOB_013&67 .4d
oOperator -
Acguired : 16 Jul Zo1s 14:05 using AcgMethod Normal 1 .M
Instrument : DIrect Prok
Sample MName: L13
Misc Info B
Vial Number: 1
Abundance Scan 202 (2.245 min): DIRECT PROB_01867 duwdata ms
580000 *q-=
560000
540000
520000
S00000
480000
480000
440000
420000
400000
380000
360000
340000
o
320000 92
300000
280000
260000
240000
220000
200000
1031
120000
g4 2
180000
140000
192.2
120000 1z1.2
100000
80000 225 4
0000 aTT=
40000 1PF7.2 313.4
1522 211.3 2844,
20000
20,4 3399 5,
o
mifz——= <40 50 80 100 120 140 160 180 200 220 240 260 280 200 320 340

Fig.10: Mass sectrum of [Cu(L)C12]

488| International Journal of Pharmaceutical Research | Apr - Jun 2020 | Vol 12 | Issue 2



I—Z'__S-c Inf:_- 3
Vial Humber: |

Lomyaa A. Dahham et al / Synthesis, Characterization, and Anticancer Activity Studies of New N-(5-

phenyl-1,3,4- oxadizole-2-yl) propane hydrazide and its Transition Metal Complexes

mpr 1L

BOOO000

FEOOOO00

FOOOO0O

SS00000

SOOO000

SS00000

SOO0000

AS00000

A0000oo

as000oo

BOOO0000

2500000

2000000

1 S0oa00
16311

dl,

RE et Tl

SOOD00

ZISZ apa.

T4 4 F21. 3 IS4 _Jouws.a

Apundance Soan 1S5S0 (1. 682 min) DIRECT PROB_0 1565 ciaata ms

=332 aET S SOE.6 S3E.F ST1S E0:

a J

T T T T T T T T T T T T T T T T T T T T T T T
20 S0 BO V0 120 180 160 150 D00 DD DA D60 2ED SO0 S0 S-al 350 350 S00 S0 240 460 480 SO0 S20 5S40 Se0 S8a

Fig.11: Mass sectrum of [Co(L)2]

REFERENCES

I. I. B. Foresman and C. Frisch,’Exploring
Chemistry with Electronic structure
Methods’,2™ d,.Gaussian Inc., Pittsburgh, PA.
(1996).

2. C.S. De Oliveira, B. F. Lira, J. M. Barbosa-Filho,

J. G. F. Lorenzo, and P. F. De Athayde-Filho,
Synthetic approaches and pharmacological activity
of 1,3,4-oxadiazoles: A review of the literature from
2000-2012, vol. 17, no. 9. 2012.

S. M. Zachariah, M. Ramkumar, N. George, M. S.
Ashif, and M. April, “Sciences A Review on
Oxadiazole .,” Res. J. Pharm. Biol. Chem. Sci., vol.
6, no. 2, pp. 205-219, 2015.

P. W. Lei, Z. Jian, and Z. H. Fang, “Potent
antibacterial agents: pyridinium-functionalized
amphiphiles bearing | , 3 , 4-oxadiazole
scaffolds,” Springer-Online, 2016.

I.AFlifel* A. H.Gatea, * S.Aali “Synthesis ,
Characterization , Antimicrobial New 2,2'-
[(1E,2E)-ethane-1,2-diylidenedi(2E)hydrazin- | -yl-
2-ylidene]bis(5-methyl-1,3,4-oxadiazole) and
their transition” ].Thi-Qar sci.Vol.6,pp. 1991-
8690,2017.

T. Zhang et al, “Antibacterial and Antifungal
Activities of 2- ( substituted ether ) -5- ( I-
phenyl-5- ( tri fl uoromethyl ) -1 H -pyrazol-4-yl
) -1, 3,4-oxadiazole Derivatives,”Wiley Period.,
pp- 4-10,2017.

V. B. lyer, B. M. Gurupadayya, K. V. Sairam, B.
Inturi, R. S. Chandan, and A. K. Tengli, “Anti-

13.

Inflammatory Activity of [,3,4-Oxadiazoles
Derived from Benzoxazole,” J. Pharm. Sci.
Pharmacol., vol. 2, no. 3, pp. 233-241, 2015.

M. Agarwal et al, ‘“chemistry Design and
synthesis of new 2 , 5-disubstituted-1 , 3 , 4-
oxadiazole analogues as anticancer agents,”
springer-Medicinal Chem. Res., pp. 0—1.

N. Siddiqui, J. Akhtar, and M. S. Yar,
“Substituted phenyl containing |,3,4-oxadiazole-
2-yl-but-2- enamides: synthesis and preliminary
evaluation as promising anticonvulsants,”
Springer-medicinal Chem. Res., 2014.

L. Dong, B. Song, J. Wu, Z. Wu, Y. Zhu, and D.
Hu, “Synthesis and antiviral activity of novel
thioether  derivatives containing 1,3,4-
oxadiazole/thiadiazole and emodin moieties,”
Phosphorus. Sulfur. Silicon Relat. Elem., vol. 191,
no. 6, pp. 904-907, 2016.

. Z. Hajimahdi, A. Zarghi, R. Zabihollahi, and M.

R. Aghasadeghi, “Synthesis, biological evaluation,
and molecular modeling studies of new 1,3,4-
oxadiazole- and |[,3,4-thiadiazole-substituted 4-
oxo-4H-pyrido[|,2-a]pyrimidines as anti-HIV-1
agents,” Springer-medicinal Chem. Res., 2012.

R. V Shingalapur, K. M. Hosamani, R. S. Keri, and
M. H. Hugar, “European Journal of Medicinal
Chemistry  Derivatives of  benzimidazole
pharmacophore: Synthesis , anticonvulsant ,
antidiabetic and DNA cleavage studies,” Eur. J.
Med. Chem.,, vol. 45, no. 5, pp. 1753-1759, 2010.
N. C. D. A. R. Trivedi and H. V. V. H. C.

489| International Journal of Pharmaceutical Research | Apr - Jun 2020 | Vol 12 | Issue 2



Lomyaa A. Dahham et al / Synthesis, Characterization, and Anticancer Activity Studies of New N-(5-
phenyl-1,3,4- oxadizole-2-yl) propane hydrazide and its Transition Metal Complexes

20.

21.

22.

23.

24.

Somani, “Synthesis and biological evaluation of |
, 3, 4-oxadiazole bearing dihydropyrimidines as
potential antitubercular agents,” Med. Chem.
Res., vol. 2, no. 25, pp. 329-338, 2015.

. S. J. Gilani, S. A. Khan, and N. Siddiqui,

“Bioorganic & Medicinal Chemistry Letters
Synthesis and pharmacological evaluation of
condensed heterocyclic derivatives of isoniazid,”
Bioorg. Med. Chem. Lett., vol. 20, no. 16, pp.
4762-4765, 2010.

. A. A S. Chawla, G,, B. Naaz, “Exploring 1, 3, 4-

Oxadiazole Scaffold For Anti-inflammatory And
Analgesic Activities: A Review Of Literature
From 2005-2016,” US national library of medicine
national institutes of health. 2017.

. N. Renuka, H. K. Vivek, G. Pavithra, and K. A.

Kumar, “Synthesis of Coumarin Appended
Pyrazolyl-1,3,4-Oxadiazoles and Pyrazolyl-1,3,4-
Thiadiazoles: Evaluation of Their In Vitro
Antimicrobial and Antioxidant Activities and
Molecular Docking Studies,” Russ. J. Bioorganic
Chem., vol. 43, no. 2, pp. 197-210, 2017.

. M. Bouanis, M. Tourabi, A. Nyassi, A. Zarrouk,

C. Jama, and F. Bentiss, “Corrosion inhibition
performance of 2,5-bis(4-dimethylaminophenyl)-
1,3,4-oxadiazole for carbon steel in HCI
solution: Gravimetric, electrochemical and XPS
studies,” Applied Surface Science, vol. 389.
Elsevier B.V., pp. 952966, 2016.

. et al ZHOU, Gang, “Novel polyphenylenes

containing phenol-substituted oxadiazole
moieties as fluorescent chemosensors for
fluoride ion.” Macromolecules, pp. 2148-2153,
2005.

. K. Hunger, Industrial Dyes Chemistry, Properties,

Applications. Wiley-VCH, 2003.

C. Anghel, M. Matache, C. C. Paraschivescu, A.
M. Madalan, and M. Andruh, “A novel I-D
coordination polymer constructed from disilver-
1,3,4-oxadiazole nodes and perchlorato bridges
Catalin,” Elsevier-Inorganic Chem. Commun., vol.
76, pp. 22-25, 2017.

N. Deshapande, N. S. Belavagi, S.
Panchamukhi, M. Hussain, |I. Ahmed, and M.
Khazi, “Synthesis and optoelectronic properties
of thieno[2,3-b]thiophene based bis [,3,4-
oxadiazole derivatives as blue fluorescent
material for use in organic light emitting diodes,”
EIsOPTICAL Mater., no. 2, pp. 5-8, 2014.

Dina A. Najeeb, “Some Transition Metal
Complexes with 2-thioacetic acid-5-pyridyl-
1,3,4-oxadiazol,” J. AI-Nahrain Univ., vol. 14, no.
3, pp- 35-39, 201 I.

K. Kishore et al., “European Journal of Medicinal
Chemistry Design , synthesis and biological
evaluation of | , 3 , 4-oxadiazole derivatives,”
Eur. J. Med. Chem., vol. 45, no. |1, pp. 4963—
4967, 2010.

P. Derivatives, M. T. Abdel-aal, W. A. El-sayed,
S. M. El-kosy, and E. S. H. El-ashry, “Synthesis

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

and Antiviral Evaluation of Novel 5-(N-Aryl-
aminomethyl-1,3,4-oxadiazol-2-yl)hydrazines and
Their Sugars, 1,2,4-Triazoles, Tetrazoles and
Pyrazolyl Derivatives,” Arch. Pharm. Chem. Life
Sci, vol. 341, pp. 307-313, 2008.

M. S. Yadawe, S. N. Unki, and S. A. Patil,
“Synthesis , Spectral Characterization and
Biological Studies of Lanthanum ( 1ll )
Complexes with Schiff Bases,” Int. Lett. Chem.
Phys. Astron., vol. 12, pp. 94—104, 2013.

H. A. Mohamad, B. Mohamad, and H. Ameem,
“Synthesis and Characterization of Co(ll), Ni(ll)
and Cu(ll) Complexes with Thio-1,3,4-
oxadiazole Derivatives,” Cryst. Ideas—The Role
Chem. Springer Int. Publ., pp. 253-266, 201 6.

S. Menati, H. Amiri, B. Askari, M. Riahi, F. Jalilian,
and G. Dini, “Synthesis and characterization of

insoluble  cobalt(ll), nickel(ll), zinc(ll) and
palladium(ll) Schiff base complexes:
Heterogeneous catalysts for oxidation of
sulfides with hydrogen peroxide,” Comptes
rendus - Chim.,pp.1-10, 2015.

Sulaiman G.M. Jabir M.S., Hameed A.H.

Nanoscale modification of chrysin for improved
of therapeutic efficiency and cytotoxicity.
Arificial cells, Nanomedicine, and biotechnology,
(2018): 1-8.

Al-Shammari AM, Salman MI, Saihood YD,
Yaseen NY, Raed K, Shaker HK, Ahmed A,
Khalid A, Duiach A. In vitro synergistic
enhancement of newcastle disease virus to 5-
fluorouracil cytotoxicity against tumor cells.
Biomedicines. 4, (2016):3-11.

Jabir MS., Taha A.A,Sahib U.l,Tagi Z)., Al-
Shammari A.M.,Salman AS., Novel of nano
delivery system for linalool loaded on gold
nanoparticles conjugated with CALNN peptide
for application in drug uptake and induction of
cell death on breast cancer cell line, Materials
science and engineering C, 94(2019) 949-964.

IA  .Flifel ,S.H. Kadhim “Synthesis and
Characterization of 1,3,4- oxadiazole derivatives
with some new transition metal
complexes"Journal of kerbala university , vol. 10
no.3 scientific . 2012

R. M. Silverstein, “Spectrometric identification
of organic compounds.” 2014.

D. . A T. Gary .LMiessler, “Inorganic
chemistry.” pearson prentice hall, 1991.

Jabir M.S,, Sulaiman G.M.,Taqi ZJ.Li D., Iraqi
propolis increases degradation of IL-If and
NLRC4 by autophagy following Pseudomonas
aeruginosa infection, Microbes and infection,20,
(2018): 89-100.

490| International Journal of Pharmaceutical Research | Apr - Jun 2020 | Vol 12 | Issue 2



