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ABSTRACT. In this research we successfully used substituted acetophenone or acetyl furan with urea in existence
of iodine to synthesis novel substituted 2-amino oxazoles (1-3) from substituted acetophenone or acetyl furan with
urea in presence of iodine. The structures of (1-3) were proved by spectroscopic methods (IR, "H NMR, *C NMR,
and C.H.N.). Compounds (1-3) were used in 2:1 ratio to synthesis of three complexes by Reaction with
(CoCl,.6H,0) (4-6), and three complexes by reaction with (PtCly) (7-9) respectively in the presence of triethylamine
in absolute ethanol. The thermal analysis (TGA), magnetic characteristics, and differential thermal analysis (DTA)
was studied. Number of manufactured compounds were assessed versus the growth of four kinds of bacteria.
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INTRODUCTION

Oxazoles are one of the most widespread heterocyclic compounds. They are biologically active
molecules and natural products that have received interest in both industry and academic research.
In particular, the 2,5-substituted or 2,4,5-substituted oxazoles are found in many natural products
are pharmacologically active molecules, including antibacterial and anti-pancreatic cancer agents
and antithrombotic such as ditazole Figure 1 [1-3].

Numerous approaches have been described for synthesizing 2-aminooxazoles. These include
reacting a terminal alkyne with a nitrile in the presence of a gold catalyst, combining an isocyanide
with thionyl chloride and an aldehyde, and the reaction between an a-bromoketone and urea [4].

Inorganic chemistry research in the medical field has been widely developed through the
preparation of new complexes that are believed to have better biological activity than asymmetric
compounds [5]. The complexes consist of metal ions, which are metals that contain d-orbitals that
are not filled with electrons, with ligands that have electron-donating atoms. Complexes
containing cobalt have better antibacterial activity than nickel and copper complexes [6].

Platinum complexes are one of the most important chemotherapy treatments used in the
treatment of cancer [7, 8]. Cisplatin (cis-diamine dichloroplatinll) or oxaliplatin and carboplatin
binds directly inside cancer cells to the DNA bases[9], which leads to their bonding with its
molecules, prevents cell division and leads to apoptosis. For cells, the use of the effective dose of
these drugs causes toxicity and significant side effects, and the toxicity of these drugs raises
interest in scientific research for other types of platinum complexes due to the possibility of their
great effectiveness against cancer diseases [10]

In this study, oxazole compounds (1-3) were prepared and categorized by micro elemental
analysis (C.H.N.) and TGA plus spectroscopic techniques (UV-Vis, FTIR, 'H-NMR, and mass).
Atomic absorption, elemental analysis, infrared, GC-Mass, TGA, and UV-Vis spectral methods,
as well as conductivity and magnetic susceptibility, were used to characterize the complexes of
Co(Il) (4-6), and Pt(IV) (7-9). These compounds were used to prepare cobalt complexes and
platinum complexes. These complexes can be used in cancer treatment and as catalysts.
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EXPERIMENTAL
Materials and methods

All chemicals and solvents were purchased from commercial suppliers additional purification. We
verified the IR spectra (Vmax in cm!) using a Bruker FT-IR 8400 spectrophotometer with KBr
discs. Additionally, "TH-NMR spectroscopy was performed on a Bruker instrument operating at
400 MHz, employing DMSO-d6 as the solvent and TMS as a standard for chemical shift
referencing The molar conductivity measurement was carried out using a Conductivity Meter-
Model (Eutech pc700) device, The magnetic susceptibility of the prepared complexes was
measured using a Magnetic Susceptibility Balance device equipped by Sherwood Scientific
Company, Ultraviolet and visible measurements of the ligand and complexes were recorded using
a UV Spectrophotometer PG INSTRUMENTS device .

Preparation of 2-Amino oxazoles compounds

A mixture of 0.02 (substituted acetophenone or 2-acetylfuran) with (0.02 mol, 1.2 g) of urea is
sublimated in 250 mL of ethanol as a solvent for two hours. The reaction is monitored using
(TLC). After the reaction is complete, the reaction was then cooled and cold water is added to the
reaction mixture. The reaction mixture was neutralized by adding a 5% of sodium acetate. The
resulting precipitate is filtered and recrystallized from ethanol [11].

4-(4-Nitrophenyl)oxazol-2-amine(I)

This compound resulted in 67% as a orange powder (m.p. 224-226 °C) , FT-IR (v, cm™) 3483 (N-
H), 3410,2854 (C-H) alp., 1691 (C=N), 1522 (C-NO2)asym., 1342, (C-NO2)sym., 1171(C-O-C) asym.,
1006 (C-O-C)sym. '"H NMR (ppm): (DMSO d°, 400 MHz) §: 7.83- 8.30 (m, 4H), 7.83(S, 1H), 5.41
(S, 2H). *C NMR (ppm): (DMSO d®, 400 MHz) &: 125.23, 126.61, 127.97, 131.67, 132.31,
147.67, 145.3. CHNS elemental analysis calculated for CoHsN30s3: C, 52.66%; H, 3.44%; N,
20.48%. Found: C, 52.35%; H, 3.26%; N, 20.21%.

4-(4-Aminophenyl)oxazol-2-amine (2)

This compound resulted in 52% as a brown powder (m.p. 126-128 °C), FT-IR (v, cm™) 3390, 3329
(N-H), 1650 (C=N), 1176 (C-O-C)asym., 1023 (C-O-C)sym. '"H NMR (ppm): (DMSO d°, 400 MHz)
3: 6.57, 6.59, 7.64 (m, 4H), 7.67 (s, 1H), 5.32(s, 2H). 3*C NMR (ppm): (DMSO d°, 400 MHz) :
116.98, 127.29,121.29, 131.0, 148.11, 157.13. CHNS elemental analysis calculated for CoHoN3O:
C, 61.70%; H, 5.18%; N, 23.99%; Found: C, 60.31%; H, 5.02%; N, 23.67%.

4-(Furan-2-yl) oxazol-2-amine (3)

This compound resulted in 75% as a brown powder (m.p 89-93°C), FT-IR (v, cm™')3549(N-H),
1689(C=N), 1169(C-O-C)Asym., 1021(C-O-C)Sym. 'HNMR (ppm): (DMSO d°, 400 MHz)
3:6.56-7.39 (m, 4H), 7.40(s, 1H), 5.40(s, 2H). *CNMR (ppm): (DMSO d¢, 400 MHz) 3: 112.19,

113.02, 114.24, 126.24, 130.51, 148.14, 157.42. CHNS elemental analysis calculated for
C7HeN,0:: C, 56.00%; H, 4.03%; N, 18.66%; Found: C, 55.89%; H, 3.86%; N, 18.41%.

General procedure of preparation of complexes in a ratio of (2:1) (4-9)

In 100 mL round bottom flask dissolved 2 mmol of the prepared ligands in 25 mL of absolute
ethanol and added to it a solution consisting of dissolving 1 mmol of the metal salt (CoCl,.6H,0O)
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or (PtCly) in 10 mL of absolute ethanol and added 1 mmol, 0.14 ml to the mixture of triethylamine
dissolved in 10 mL of absolute ethanol. The mixture heated with stirring for two hours. The
solution was cooled, and the resulting precipitate was filtered and recrystallized from ethanol [12].

Complex (4). It was prepared from ligand (1) with (CoCl,.6H>0) and result in 52% as a dark
brown powder  (m.p. 289¢ °C), FT-IR (v, cm) 3410 (N-H), 3362, 1691 (C=N), 1520
(C-NO2)asym, 1342 (C-NO2)sym, 1101 (C-O-C)asym, 1006 (C-O-C)sym, 502 (Co-N) and 410
(Co-0). CHNS elemental analysis calculated for C9H;7CLN¢OsCo: C, 41.10%; H, 3.09%; N,
15.14%; Co, 10.61. Found: C, 40.90%; H, 2.90%; N, 15.14%; Co, 10.42%.

Complex (5). It was prepared from ligand (2) with (CoCl,.6H>0) and result in 61% as a dark
brown powder (m.p. 289¢°C), FT-IR (v, cm™") 3359 (N-H), 3107, 1662 (C=N), 1101 (C-O-C)asym,
1006 (C-O-C)sym, 436 (Co-N) and 421 (Co-O). CHNS elemental analysis calculated for
Ci9H21CbN6O>Co: C, 64.08%; H, 4.27%; N, 16.97%; Co, 11.90. Found: C, 45.89%; H, 4.02%;
N, 16.97%; Co, 11.78.

Complex (6). It was prepared from ligand (3) with (CoCl,.6H,0) and result in 53% as a yellow
powder (m.p. 255¢°C), FT-IR (v, cm™) 3523 (N-H), 1671 (C=N), 1159 (C-O-C)asym., 1009 (C-O-
C)sym., 431 (Co-N) and 402 (Co-O). CHNS elemental analysis calculated for C;sH;5sCl.N4O4Co:
C, 60.47%; H, 3.40%; N, 12.59%; Co, 13.24%. Found: C, 40.21%; H, 3.31%; N, 12.37%; Co,
13.24%.

Complex (7). It was prepared from ligand (1) with (PtCly) and result in 42% as an Brown powder
(m.p. 260¢ °C), FT-IR (v, cm) 3469 (N-H), 3394, 1681 (C=N), 1538 (C-NO2)asym., 1361
(C-NO2)sym., 1151 (C-O-C)asym., 1012 (C-O-C)sym., 449 (Pt-N) and 421 (Pt-O). CHNS elemental
analysis calculated for CisH4CluNsOsPt: C, 28.93%; H, 1.89%; N, 11.25%; Pt, 26.11 %. Found:
C, 28.71%; H, 1.65 %; N, 11.0 2 %; Pt, 28.51.

Complex (8). It was prepared from ligand (2) with (PtCly) and result in 41% as an brown powder
(m.p. 289¢ °C), FT-IR (v, cm™") 3385 (N-H), 3330, 1650 (C=N), 1174 (C-O-C)asym, 1071 (C-O-
C)sym., 456 (Pt-N) and 412 (Pt-O). CHNS elemental analysis calculated for CisHisClsNsO,Pt: C,
31.46 %; H,2.64 %; N, 12.23 %; Pt, 28.39%. Found: C, 31.13 %; H, 2.81 %; N, 12.12 %; Pt,
31.48%.

Complex (9). It was prepared from ligand (3) with (PtCly) and result in 44% as an brown powder
(m.p. 2809°C) , FT-IR (v, cm™) 3362 (N-H), 3105, 1689 (C=N), 1109 (C-O-C)asym., 1060 (C-O-
C)sym., 486 (Pt-N) and 430 (Pt-O). CHNS elemental analysis calculated for Ci4H;2CL4N4O4Pt: C,
26.39%; H, 1.90%; N, 8.79%; Pt, 30.62%. Found: C, 26.22 %; H, 1.79 %; N, 8.51 %; Pt, 30.50%.

Biological study

A study was conducted to examine the impact of many produced compounds on four different
types of bacteria, involving both Gram-negative and Gram-positive bacteria. The bacteria species
considered were Escherichia coli, Staphylococcus aureus, Klebsiella pneumonia, and Salmonella
typhi. The positive and negative bacteria were gained from the laboratory of the Life Sciences
Department/College of Education for Pure Sciences, University of Mosul.

Inhibitory efficacy test

The Levne method [13], which is copied from the Vandepitte method [14], was retained. This
include injecting the Nutrient Saline medium with individual colonies of the bacteria indicated
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before, followed by incubation. The bacteria were cultured at a temperature of 37 °C for a period
of 18-24 hours. Following this, a series of dilutions were accomplished using normal saline
solution to achieve a concentration of 108 cells/cm®, which was later compared to the
concentration in tube No. 1 (Macfarland standard tubes 1) The bacterial suspension was applied
onto the standard nutritional agar surface using a sterile glass diffuser. The plates were then
incubated for 30 min to let imbibition to take place.

To find the antibacterial activity of the synthesised compounds, circular filter paper discs
measuring 6 mm in diameter were made. These discs were then soaked with specified quantities
of the compounds dissolved in dimethyl sulfoxide, which were precisely chosen. The discs were
subsequently affixed onto the surface of the agar plates using sterile forceps and placed in an
incubator at a temperature of 37 °C for a duration of 18-24 hours. Following incubation, the
diameter of inhibition was measured, and certain plates were compared to standard antibiotics
(Ampicillin) as control samples.

RESULTS AND DISCUSSION
Preparation of oxazoles compounds

2-Amino oxazole (1-3) compounds were prepared by the reaction of 4-nitroacetophenone, 4-
aminoacetophenone, or 2-acetylfuran respectively with urea in ethanol as a solvent (Scheme 1).
The infrared spectrum showed frequency bands in the range (1691-1650 cm™) that belong to the
frequency of the stretch group (C=N) in the oxazole ring. These frequencies did not have a clear
change after coordination with the metal ion, and this confirms that they do not participate in
coordination, as the spectrum gave absorption frequency bands in the range (3593-3393 cm™) that
belong to the stretch bands of the (N-H) group. After coordination with the metal ion, it was
observed that the frequency was shifted to a lower wavelength, indicating the participation of the
electron pair on the nitrogen atom in the formation of the complex, and the appearance of bands.
At a frequency of (375 cm™), it was indicated that the metal is compatible with oxygen (M-O)
[15, 16].

The 'H-NMR spectrum of the prepared compounds was also studied for (1) gave a multiple
signal of medium intensity at the site (5.41 ppm) belonging to the (2H) protons of the NH2 group,
and another single signal of at (7.83 ppm) belongs to the (1H) protons of the carbon atom of the
oxazole ring adjacent to the oxygen atom. In addition, two doublet signals belong to the (4H) of
the symmetric aromatic ring at (7.83-8.30 ppm).

The *C-NMR chart of compound (1) showed signals at the positions (125.23, 127.97 ppm)
belonging to the four symmetric carbon atoms of the aromatic ring. It also showed a band at
(131.67 ppm) belonging to the carbon atom of the oxazole ring is adjacent to the oxygen, and a
band at the position (132.31 ppm) belongs to the carbon atom of the oxazole ring attached to the
phenyl, in addition, a band at the position (147.67 ppm) goes back to the carbon atom of the phenyl
ring attached to the NO» group, and another band at the position (154.31 ppm) belong to the carbon
atom of the oxazole ring attached to the NH, group. (Figure 1).
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Figure 1. "H NMR and '*C NMR spectra of 1.

The proton nuclear magnetic resonance spectrum. ('"H-NMR) of compound (2) showed a
distinct, singlet signal at the site (5.32 ppm) belong to the (2H) proton of the terminal NH, group
attached to the oxazole ring, as well as a single signal at (4.10 ppm) belong to two protons of the
NH; group attached to the phenyl ring. In addition, two doublet signals at (7.67, 6.59 ppm) belong
to four symmetrical protons of the aromatic ring, and another single signal at t (7.23 ppm) goes
back to the one proton of the carbon atom of the oxazole ring adjacent to the oxygen atom.

The '*C-NMR spectrum of compound (2) gave two signals at (116.18, 131.05 ppm) belonging
to the four symmetrical carbons in phenyl rings and a signal at (148.11 ppm) goes back to the
carbon atom linked to the NH, group. Another signal at the (121.29 ppm) belong to the carbon
linked to the oxazole group. The oxazole ring gave signals at (127.29 ppm) goes back to the carbon
atom next to the oxygen. Another signal at the position (158.58 ppm) that goes back to carbon
atom attached to the NH» group (Figure 2).

The formula of compound (3) was also confirmed by the nuclear magnetic resonance (‘H-
NMR) spectrum, as it gave singlet signal at (5.40 ppm) belong to two proton of the NH, group,
Also there are signals (6.56-7.39 ppm). ) belong to three protons of the furan ring. In addition,
there is a singlet signal at (7.40 ppm) back to one proton of the carbon atom adjacent to the oxygen
atom in the oxazole ring [17, 18].

The *C-NMR spectrum of compound (3) showed signals at (112.19, 113.02, 144.24 ppm)
belonging to the three unsubstituted carbon atoms of furan ring. It also showed signal at the
positions (126.24 ppm) belonging to the carbon atoms linked to the oxazole ring. it also showed
a band at the position (130.51 ppm) go back to the carbon atom of the oxazole ring next to the
oxygen, and a band at the position (148.14 ppm) belong to the carbon atom of oxazole ring linked
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to furan. In addition, a band at position (157.42) ppm) refers to the carbon atom of the oxazole
ring attached to the NH, group [19] (Figure 2) (Scheme 1).

[
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4000
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21.18 !

(2) 116.18 2000

14811 12729
158.58 1000

Figure 2. The '*C NMR spectra of (2, 3).
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Scheme 1. Total synthesis reactions.
Magnetic measurements and electronic spectra

The prepared cobalt(Il) complexes that possess the cobalt(Il) system (d7) gave the electronic
arrangement t>g® eg? and have magnetic moment values ranging (3.96-4.83) B.M., which is due
to the presence of three individual electrons in the (d7) system. The value of the effective magnetic
moment is due to the value higher than the theoretically calculated value indicates the presence
of the orbital contribution, and this is consistent with the values of the magnetic moment for the
hexagonal cobalt(Il) complexes with a highly twisted octahedral geometric shape [20, 21].

As for the prepared platinum(IV) complexes, which possess the platinum(IV) (d6) system,
which has the electronic arrangement t*g> eg!, they have diamagnetic properties, with a magnetic
moment ranging between (1.02-1.1) and have a hexagonal octahedral structure [22].

The electronic spectra of the cobalt(Il) complexes shown in Table 1 that the complexes (4-6)
have three bands, the first band v; is located in the range (12845-15728) ¢cm "' and the second
band v; is in the range (17421-18150) cm ! and the third band v; (24941-30472) cm ! of the
spectrum, in addition to the charge transfer band, which appears above cm” (30000). The

Bull. Chem. Soc. Ethiop. 2024, 38(6)



1674 Amra Zuhair Husain et al.

appearance of bands v, v, and v3 confirms that these transitions are permissible. It goes back to

octahedral cobalt complexes (Table 1) [23].

Table 2 shows the electronic spectra of platinum (IV) complexes (7-9) have three bands, the
first band is located v; (13856-13978) cm™! and the second band is v» (16116-24156) cm™! and
the third is v3 (23256-24156) cm™! in addition to the charge transfer band, which appears above
(30000) cm!. The appearance of these four transitions indicates the symmetry of the platinum(IV)
complexes octahedral [24].

Table 1. The electronic spectra and magnetic properties of cobalt(Il) complexes.

Compound | Legand “Tig(F) ‘Tig(F) > ‘Tig(F) —» C.T peff | Suggested
No. No. “Tag(F) *Aag(F) T1g(P) (em™) | B.M. | structure
Vi V2 V3
4 1 14673 18008 30120 34655 | 4.83 Oh
5 2 15728 17421 30472 35137 | 4.62 Oh
6 3 12845 18150 24941 34081 | 3.96 Oh
Table 2. The electronic magnetic properties spectra of platinum(IV) complexes.
Compound | Legand 'Alg - 'Alg — 'Alg — C.T. peff | Suggested
No. No. Tig g Tig (cm™) | B.M. | structure
Vi V2 V3
7 1 13856 16231 23256 36213 | Dia. Oh
8 2 13891 16123 24156 36276 | Dia. Oh
9 3 13978 16116 23496 36114 | Dia. Oh

The molar electrical conductivity of the prepared complexes was measured at a concentration
(10"* M) using the solvent dimethyl sulfoxide (DMSO). It was found from the molar electrical
conductivity measurements that it agrees with the proposed structural formulas for the prepared
complexes of the type (1:2), as it was found that cobalt complexes. All of the preparations fall
within the range of complexes with neutral behavior, non-electrolytes or weak conductors, and
the molar electrical conductivity values of these complexes in the solvent (DMSO) ranged
between (1.5-16.0) (cm?.ohm . mol ). [25].

The prepared platinum complexes of the type (1:2) fall within the category of complexes with
electrical conductive behavior, and the molar electrical conductivity values of these complexes in
the solvent (DMSO) ranged between (70.1-79.2) (cm?.ohm . mol™!). The results show existence
of two chlorine atoms outside of the coordination sphere [26].

Differential and gravimetric thermal analysis of complexes

Thermogravimetric and differential analysis of the compound (8) was studied, and we notice
through the TGA that the complex began to lose weight after a temperature of 150 °C, and this
indicates that the complex does not contain water molecules, in addition, at a temperature of 250
°C, the loss rate reached approximately 50% resulting regarding the process of changing from
solid to liquid or the beginning of the disintegration of the ligand, the percentage of weight loss
remained approximately this percentage up to a temperature of 500 °C, and at a temperature of
550, Therefore, the remainder of the thermal and gravimetric decomposition process is atoms in
the form of metal oxides with a small amount of black carbon [27] the percentage of loss reached
80%. What is worth noting is the correspondence and compatibility of these changes with
differential thermal analysis (DTA) [28] (Figure 3).
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Figure 3. TGA and DTA curves and UV-Visible curves.
Biological effectiveness

The biological effect of a number of prepared compounds (2, 5, 6, 7, 8, 9) was tested against four
types of Gram- negative and Gram- positive bacteria, namely Staphylococcus aureus, Eschershia
coli, Klebsiella pneumonia, and Salmonella typhi.

Using the disc diffusion method, these bacteria were chosen due to their importance in the
medical field and the fact that they cause a number of diseases and differ in the nature of their
resistance to antibiotics and various medications. The inhibitory results shown in Table 3 indicate
that some of the prepared compounds have potent activity to inhibit the bacteria. According of the
inhibiter zone the complexes (8, 9) gave excellent inhibitory against E. coli and Pneumonia
klebsiella than the ampicillin as a control [29]. While other compound fluctuated between
moderate to good and weak just in one case for (2) against Salmonella typhi and Klebsiella
pneumonia.

Table 3. Biological activity.

Compound | Staphylococcus aureus | Eschershia coli | Klebsiella pneumonia | Salmonella typhi
No. 10 (mg/mL) 10 (mg/mL) 10 (mg/mL) 10 (mg/mL)
*ZI mm Zlmm ZI mm ZI mm

2 13 11 6 0

5 13 11 14 8

6 20 12 10 7

7 24 10 11 8

8 12 24 26 22

9 20 21 24 25
Ampicillin 40 20 10 20
10 mg/disk

*ZI = zone inhibiter in millimetre.
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CONCLUSION

In this study, we synthesized three different substituted 2-aminooxazoles by reacting substituted
acetophenone or acetyl furan with urea. These synthesized compounds served as ligands to form
six complexes with metals, specifically Co(II) and Pt(IV). We performed thermal analysis (TGA),
magnetic property assessments, and differential thermal analysis (DTA) on these complexes.
Additionally, the biological activity of the synthesized compounds was evaluated, showing good
to excellent effectiveness against the selected bacteria.

ACKNOWLEDGMENTS

Authors would like to thank the University of Mosul, College of Education for Pure Science to
their support in labs, reference and facilities.

10.

11.

12.

REFERENCES

. Chatterjee, T.; Young, CJ.; Jin, C.E. Synthesis of substituted oxazoles by visible-light

photocatalysis. J. Org. Chem. 2016, 81, 16, 6995-7000.

Theodora, V.A.; Luminita, G.M.; Constantin, D.; Laura, 1.S.; Octavian, T. O.; George, M.N.;
Elena, M.P.; Gabriel, S.; Cristian, E.P .; Stefania, F.B. Synthesis and biological evaluation of
new N-acyl-o-amino ketones and 1,3-oxazoles derivatives. Molecules 2021, 26, 1-20.
Al-Jawaheri, Y.; Elsegood, M.R.J.; Mistry, J-R.; Kimber, M.C. Concise synthesis of moracin
M using Appel mediated dehydration of a bioinspired endoperoxide, Tetrahedron Lett. 2023,
114, 1-4.

Trevan, K.; Adam, C.; Eli, O.; Ryan, S.; Hunter, J.; Cameron, G.; Connor, S.; Nathan, S.;
Aashrita, M.; Duminda, L.; Horacio, L.; Joshua, J.K.; Scott, E. Microwave mediated synthesis
of 2-aminooxazoles. Tetrahedron Lett. 2022, 88, 1-3.

Bouchoucha, A.; Zaater, S.; Bouacida, S.; Merazig, H.D. Synthesis and characterization of
new complexes of nickel(Il), palladium(II) and platinum(II) with derived sulfonamide ligand:
Structure, DFT study, antibacterial and cytotoxicity activities. J. Mol. Struct. 2018, 1161, 345-
355.

Ammar, R.; Alturiqi, A.; Nasser, A.; Alaghaz, M.; Zayed, M. Synthesis, spectral
characterization, quantum chemical calculations, in-vitro antimicrobial and DNA activity
studies of 2-(2'-mercaptophenyl) benzothiazole complexes. J. Mol. Struct. 2018, 1168, 250-
263.

Chunyu, Z.; Chao, X; Xueyun, G.; Qinggiang, Y. Platinum-based drugs for cancer therapy
and anti-tumor strategies. Theranostics. 2022, 12,2115-2132.

Kelland, L. The resurgence of platinum-based cancer chemotherapy. Nat. Rev. Cancer. 2007,
7,573-584.

Wong, E.; Giandomenico, C.M. Current status of platinum-based antitumor drugs. Chem. Rev.
1999, 99, 2451-2466.

Shimizu, Y.; Yoshikawa, Y.; Kenmotsu T.; Komeda, S.; Yoshikawa, K. Conformational
transition of DNA by dinuclear Pt(II) complexes causes cooperative inhibition of gene
expression. Chem. Phys. Lett. 2017, 678, 123-125.

Kamble, V.S.; Habade, B.M.; Patil, G.K.; Agasimundin, Y. Syntheses and evaluation of 4-(1-
benzofuran-2- yl)-1,3-oxazole-2-amine and its derivatives. IJRPC 2012, 2, 2231-2781.
Khisamov, R.; Sukhikh, T.; Denis, B.; Ryadum, A.; Konchenko, S. Structural and
photophysical properties of 2,1,3-benzothiadiazole-based phosph(Ill)azane and its complexes.
Molecules 2020, 25, 2428.

Bull. Chem. Soc. Ethiop. 2024, 38(6)



Synthesis of substituted 2-amino oxazoles with their cobalt(IT) and platinum(IV) complexes 1679

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Leven, M.; Berghe, V.; Mertens, F.; Vlietinck, A.; Lammens, E. Screening of higher plants
for biological activities I. Antimicrobial activity. Planta Med. 1979, 36, 311-321.
Vandepitte, J.; Verhaegen, J.; Engback, K.; Piot, P.; Heuck, C.; Rohner, P.H.C.C.C. Basic
Laboratory Procedures in Clinical bacteriology, World Health Organization: Gewneva; 1991,
1, 121.

Malik, D. Synthesis, elemental analysis, IR and electronic studies of the ligand 2-amino-4- (p-
methoxy phenyl) oxazole complex of transition metal(Il) ions. JCS 2015, 5, 24-28.

Fathi, A.A.; Al Jawaheri, Y.A.; Ismaee, S.S. Synthesis of some new substituted imines from
aldehydes and ketones derived from quinolinic acid. Eclet. Quim. 2023, 48, 49-65.
Chatterjee, T.; Cho, J.Y.; Cho, E.J. Synthesis of Substituted oxazoles by visible light photo
catalysis. J. Org. Chem. 2016, 81, 6995-7000.

Jawabheri, S.Y.; Kimber, C.M. The rearrangement of alkylallenes to 1,3-dienes. React. 2022,
3, 70-86.

Silva, L.A.; Hottes, E.; da Silva, A.M.; Freire, L.M.S.; Guedes, G.P.; Ferreira, B.B. New pair
of 2-amino-naphthoxazoles derived from B-lapachone: Synthesis, spectral evaluation and
crystal structure. J. Braz. Chem. Soc. 2021, 32, 1009-1016.

Aljohani, M. Preparation and chemical study on metallic bonding with antibiotics in
nanometer form to raise the therapeutic efficiency: Structura characterization of Cu(II), Co(Il)
and Ni(II) 6-aminopenicillinic acid . Bull. Chem. Soc. Ethiop. 2023, 37, 91-100.

Fathi, A.A.; Al Jawaheri, Y.A. Synthesis and characterization of new N-Aryl sulfonyl
hydrazone compounds. Egypt. J. Chem. 2022, 65, 179-183.

Al-Khodir, F.A.I.; Abumelha, HM.A.; Al-Warhi, T.; Al-Issa, S.A. New platinum(IV) and
palladium(II) transition metal complexes of s-triazine derivative: Synthesis, spectral, and
anticancer agents studies. Biomed. Res. Int. 2019, 14, 9835745.

Widowati, M.K.; Rahardjo, S.B.; Hastuti, S.; Ariyani, B.F. Synthesis and characterization
complex cobalt(Il) with sulfadiazine. Mater. Sci. Eng. 2019, 578, 012007.

Al-Daffy, R.K.; Al-Hamadani, A.A.S. Synthesis and characterization of some metals
complexes with new Acid azo ligand (4-(amino-4-phenyl azo)-methyl)-cyclohexane
carboxylic acid. Iraqi J. Sci. 2022, 63, 3264-3275.

Abd El-Lateef, H.M.; Ali, A.M.; Khalaf, M.M.; Abdou A. New iron(IIl), cobalt(II), nickel(II),
copper(1l), zinc(II) mixed-ligand complex: syntheses, structural, DFT, molecular docking and
antimicrobial analsis. Bull. Chem. Soc. Ethiop. 2024, 38, 147-166.

Al-Hasani, R.A.; Abed, A.H.; Ibrahim, S.K. Synthesis, characterization, theoretical studies
and bioactivity of Pd(II), Rh(IlI), Ru(Ill) and Pt(IV) complexes with 1,8-naphthalimide
derivative. Iraqi J. Sci. 2016, 57, 5252-2591.

Mahmoud, W.H.; Reem, G.W.; Gehad, G.M. Preparation geometric structure molecular
docking thermal and spectroscope characterization of novel Schiff base ligand and its metal
chelates. J. Therm. Anal. Calorim. 2017, 127, 2149-2171.

Al-Jibori, S.A.; Barbooti, M.M.; Al-Jibori, M.H.S.; Aziz, B.K. Thermal decomposition study
of platinum(II) and palladium(II) thiosaccharinate complexes with supporting diphosphine or
bipyridine ligands. JMES 2017, 8, 1365-1374.

Musa, T.M. Synthesis characterization and antimicrobial activity of some transition
complexes with new Schiff base derived from saccharine. IRJPAC 2016, 11, 23188.

Bull. Chem. Soc. Ethiop. 2024, 38(6)



