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Abstract  New quinoline-2-one derivatives were synthesized by reaction of 4,7-dimethyl coumarin (I) with nitric acid in 
the presence of concentrated sulfuric acid to afford 4,7-dimethyl-6-nitrocoumarin (II) and 4,7-dimethyl-8-nitrocoumarin (III). 
The compound (II) was treated with hydrazine hydrate (80% in pyridine) to give N-amino-4,7-dimethy- 
6-nitroquinoline-2-one (IV). The latter was used to synthesize 1-(4,7-dimethyl-6-nitro-2-oxo-2H-quinolin-1-yl) 
-3-phenyl-urea (V) and 1-(4,7-dimethyl-6-nitro-2-oxo-2H-quinolin-1-yl)-3-phenyl-thiourea (VI) by the reaction of (IV) with 
phenyl isocyanate and phenyl isothiocyanate, respectively. Cyclization of compounds (V) and (VI) with p-phenyl phenacyl 
bromide gave the corresponding oxazole (VII) and thiazole (VIII), respectively. The diacetylamino derivative (IX) and mono 
benzoylamino derivative (X) were prepared by reaction of compound (IV) with acetic anhydride and benzoyl chloride, 
respectively. Subsequently, compound (IV) was reacted with salicyaldehyde to synthesize the corresponding Schiff base (XI). 
The synthesized compounds were characterized by FTIR, H-NMR, 13C-NMR and by measurements some of their physical 
properties. Finally, the prepared compounds were evaluated for biological activities against two types of bacteria.  
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1. Introduction  
Heterocyclic chemistry is one of the largest areas of 

research in organic chemistry and is growing rapidly due to 
different types of pharmacological properties [1-2] that 
heterocycles demonstrate. Coumarin derivatives belong to a 
group of compounds known as the benzopyrones, all of 
which consist of a benzene ring joined to a pyranone ring. 
Coumarin and its derivatives are responsible for high levels 
of various biological activities [3-5] such as antibacterial, 
antioxidant, antifungal, antiviral and anticancer activity. The 
reaction of coumarin with hydrazine hydrate in the presence 
of pyridine gives N-amino-2-quinolone and its derivatives 
[6]. Quinolones (carbostyrils or 1-azacoumarins) are among 
the most popular N-heteroaromatic compounds that are 
isosteric with coumarins and isomeric to 4-quinolone; these 
compounds would likely be potential candidates for 
antibacterial activity. 2-Quinolone derivatives have been 
shown to have antitumor, anti-inflammatory, antiplatelet, 
antiulcer, antioxidant and antidepressant biological activities. 
Many substituted quinolin-2-one derivatives have recently 
created great interest in chemotherapy as antitumor drugs 
[7-9]. These biological data prompted us to synthesis some  
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new substituted -1H-2-quinolone derivatives as shown in 
Scheme 1. 

2. Experimental 
2.1. Instruments 

The FTIR spectra in the range (4000–400) cm-1 were 
recorded without KBr disc on a Shimadzu FTIR 8300 
Spectrophotometer. 1HNMR and 13C NMR spectrum 
(solvent DMSO) was recorded on a Bruker-DPX 400 MHz 
spectrometer with  TMS as internal standard in Isfahan 
University and on a 300 MHz spectrometer with TMS as 
internal standard in chemistry department Al-Albayat 
University, Jordan. Melting points were determined on a 
Gallen-kamp MFB-600 melting point apparatus and are 
uncorrected. Analytical thin layer chromatography (TLC) in 
(7:3 ratio of hexane: ethyl acetate) as the mobile phase was 
performed on plates precoated with silica gel (Merck 60 
F254, 0.25 mm) and was visualized with ultraviolet light. 

2.2. Chemicals 

Starting chemical compounds were obtained from BDH, 
Sigma Aldrich and Fluka and were used as received without 
further purification. 

2.3. Synthesis of 4,7-dimethylcoumarin (I) [10] 

A mixture of m-cresol (12.18ml, 0.1 mole) and ethyl 
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acetoacetate (12.634ml, 0.1 mole) was cooled to 0°C, 
concentrated sulfuric acid 46ml was added drop wise in such 
a  way that the temperature does not rise above 8°C. After 
that, the stirring was continued for one hour at room 
temperature. Then the mixture was heated at 60-70°C for 6 

hrs, after cooling, the solution was poured into ice /cold 
water. The solid product was filtered, and washed with cold 
water, dried at room temperature, then recrystallized from 
mixture EtOH:H2O (1:1) as white crystals, yield 80%, m.p. 
131-133°C, Rf=0.6. IR and NMR data: see Tables 1-3.  

 

Scheme 1.  Synthesis of some quinoline-2-one derivatives 
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2.4. Synthesis of 4,7-dimethyl-6-nitrocoumarin and 
4,7-dimethyl-8-nitrocoumarin: (II and III)  

Prepared according to the published procedures [11] and 
[12] with some modifications: 

A mixture of 4,7-dimethylcoumarin  I (0.696 gm, 0.004 
mole), and conc. sulfuric acid (75ml) was stirred at 0°C for 
20 min. Then, a mixture of conc. sulfuric acid (1.25ml, 98%), 
and conc. nitric acid (0.4ml, d1.4) was added at (0-5)°C and 
the reaction mixture was stirred for 3 hrs at 5°C. Then, it was 
poured into an ice/cold water solution, the solid product was 
filtered and washed with cold water, dried at room 
temperature, and the crude mixture was separated in ethanol 
by using a soxhlet apparatus. The precipitate that did not 
dissolve in hot ethanol was 4,7-dimethy-6-nitrocoumarin (II) 
which was recrystallized from ethyl acetate as pale yellow 
crystals, yield 80%, m.p. 259-260°C, Rf= 0.5. IR and NMR 
data: see Tables 1-3. 

The filtrate was concentrated and cooled, yielding a 
precipitate, 4,7-dimethyl-8-nitrocoumarin (III) which was 
recrystallized from ethyl acetate in 20% yield, m. p. 
242-243°C, Rf= 0.4. IR data: See Table 1. 

2.5. Synthesis of 1-amino-4,7-dimethyl-6-nitro-1H- 
quinoline-2-one: (IV) 

Compound II (10.95gm, 0.05mole) was dissolved in 
anhydrous pyridine (20ml) and hydrazine hydrate (80%, 
0.15mole) was added to the mixture. The reaction mixture 
was refluxed for 6 h with stirring at 117°C. The resulting 
solution was concentrated under reduced pressure, and 
additional ethanol (10ml) was added. The excess solvent was 
concentrated under reduced pressure again. The crude 
product was recrystallized from ethanol or toluene as yellow 
crystals, yield 95%, m.p. 269-271°C, Rf= 0.16, IR and NMR 
data: See Tables 1-3. 

2.6. Synthesis of 1-(4,7-dimethyl-6-nitro-2-oxo-2H- 
quinolin-1-yl)-3-phenylurea (V) 

Phenyl isocyanate (0.648ml, 0.006mole) was added to a 
solution of compound IV (1.4g, 0.006mole) in absolute 
ethanol (20ml) and refluxed for 24 h. The solution was 
concentrated at room temperature. Then, diethyl ether was 
added to the residue and the precipitate was filtered 
immediately. The solid crude product was recrystallised 
from a mixture of ethanol and water, affording yellow 
crystals in 75% yield, m.p. 240-245°C, Rf= 0.53. IR and 
NMR data: see Tables 1-3. 

2.7. Synthesis of 1-(4,7-dimethyl-6-nitro-2-oxo-2H- 
quinolin-1-yl)-3-phenyl-thiourea (V1) 

Phenyl thiocyanate (0.72ml, 0.006mol) was added to a 
solution of compound IV (1.4g, 0.006mole) in absolute 
ethanol (20ml) and refluxed for 24hr. The solution was 
concentrated and poured into ice water. The precipitate was 
filtered and recrystallized from EtOH with water, affording 
yellow needle-like crystals in 73% yield, m.p. 50-55°C,  
Rf= 0.82. IR and NMR data: see Tables 1 and 2. 

2.8. Synthesis of 1-(5-biphenyl-4-yl-5H-oxazol-2- 
ylideneamino)-4,7-dimethyl-6-nitro-1H 
-quinolin-2-one (VII) 

Compound V (0.627g, 0.0017mole) was dissolved in 
absolute ethanol (15ml) and p-phenyl phenacylbromide 
(0.47g, 0.0017mole) was added to the solution, refluxed for 
18 h, then cooled and neutralized with ammonium hydroxide 
solution. The precipitate was washed with petroleum ether 
(60-80°C) twice, then with water and a mixture of acetone: 
water was used for recrystallization to give a yellow powder 
in a yield of 80%, m.p. 230-231°C, Rf= 0.72. IR data: see 
Table 1. 

2.9. Synthesis of 1-(5-biphenyl-4-yl-5H-thiazol-2- 
ylideneamino)-4,7-dimethyl-6-nitro-1H-quinolin 
-2-one (VIII) 

Compound VI (0.6273g, 0.0017mole) was dissolved in 
absolute ethanol (15ml) and p-phenyl phenacylbromide 
(0.47g, 0.0017mole) was added to the solution, refluxed for 
16 h, then cooled and neutralized with ammonium hydroxide 
solution. Cold water was added to a solution to complete the 
precipitation. The precipitate was filtered off, washed with 
water, and a mixture of ethanol/water was used for 
recrystallization to give a yellow powder in 85% yield, m.p. 
215-217°C dec., Rf= 0.7. IR and NMR data: see Tables 1-3. 

2.10. Synthesis of N-acetyl-N-(4,7-dimethyl-6-nitro-2-oxo 
-2H-quinolin-1-yl)-acetamide (IX) 

A mixture of compound IV (0.583gm, 0.0025 mole) and 
acetic anhydride (5ml) was heated under reflux for 5 h. Then, 
the reaction mixture was cooled and poured into ice. The 
solid product was filtered off, washed with water, dried and 
recrystallized from acetone/water as a brown powder, yield 
75%, m.p. 256-258°C, Rf= 0.45. IR and NMR data: see 
Tables 1-3. 

2.11. Synthesis of N-(4,7-dimethyl-6-nitro-2-oxo-2H- 
quinolin-1-yl)-benzamide (X) 

A mixture of IV (0.583gm, 0.0025mole) and benzoyl 
chloride (5ml) in 30 ml of anhydrous pyridine was refluxed 
for 4hr. The reaction mixture was cooled to room 
temperature. The obtained product was recrystallized from 
acetone/water as brown crystals, yield 70%, m.p. 242-245°C, 
Rf= 0.55. IR data: See Table 1. 

2.12. Synthesis of 1-[(2-hydroxy-benzylidene)-amino]- 
4,7-dimethyl-6-nitro-1H-quinolin-2-one (XI)  

A mixture of salicyaldehyde (1.6ml, 0.015mole) and IV 
(3.5gm, 0.015mole) in 25ml absolute ethanol in the presence 
of 4 drops of glacial acetic acid was refluxed for 8 h. The 
progress of the reaction was monitored by TLC (7:3 
hexane:ethyl acetate). Upon completion of the reaction, the 
mixture was cooled and poured into an ice/cold water 
mixture. The obtained product was filtered and recrystallized 
from a 1:1 mixture of EtOH:H2O, affording a pale yellow 
powder, yield 71%, m.p. 216°C dec., Rf= 0.74. IR and NMR 
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data: See Tables 1-3. 

2.13. Synthesis of 2-cyano-N-(4,7-dimethyl-6-nitro-2- 
oxo-2H-quinolin-1-yl)-acetamide (XII) 

Ethyl cyanoacetate (0.32ml, 0.003mole) was added to a 
solution of IV (0.699g, 0.003mole) in DMF (20ml). Then, a 
small amount of p-toluenesulphonic acid was added and 
refluxed for 10 h. The resulting reaction mixture was poured 
into an ice/water solution. The solid product was filtered off 
and recrystallized from EtOH:H2O as a brown powder, yield 
67%, m.p. 260°C Dec., Rf= 0.68. IR and NMR data: See 
Tables 1-3. 

2.14. Antimicrobial Activity Testing 

The synthesized compounds were prepared with different 
concentrations (10, 5, and 2.5 mg/ml) using dimethyl 
sulfoxide (DMSO) as solvent. The agar well diffusion 
method was used to determine antimicrobial activity. The 
culture medium was inoculated with two types of bacteria (E. 
Coli and staphylococcus aureus) suspended in nutrient agar 
plates. Six millimeter diameter wells punched into the agar 
with fresh bacteria and filled with (100 μL) of each 
concentration. DMSO was used as a control. The incubation 
was carried out at 37°C for 24 h. Solvent and growth controls 
were kept and zones of inhibition were measured. The 
antimicrobial activity was evaluated by measuring the 
inhibition zone diameter observed was recorded. All data 
were summarized in the Table 4.  

3. Results and Discussion 

3.1. Synthesis and Characterization 

4,7-dimethylcoumarin (I) was synthesized by treatment of 
m-cresol with methyl acetoacetate in the presence of conc. 
sulfuric acid under Pechmann condensation conditions. The 
FTIR of compound (I) showed absorption bands at 1716 cm-1 

for (υ C=O) of the lactone ring. The 1HNMR spectrum 
showed signals at 2.48 and 2.6 ppm due to two CH3 groups 
[13], a singlet signal at 6.3 ppm for one proton of the lactone 
ring and signals at 7.19 -7.66 ppm due to three aromatic 
protons. The 13C-NMR showed two signals at 17.9 and 20.9 
ppm due to two CH3 groups and a signal at 159.9 due to the 
C=O of the lactone ring. The nitration of compound I by 
nitric acid in the presence of sulfuric acid at 0°C through an 
electrophilic aromatic substitution mechanism gave a 
mixture of 80% 4,7-dimethyl-6-nitrocoumarin II m.p. 
259-260°C, and 20% 4,7-dimethyl-8-nitrocoumarin III m.p 
242-243°C. The FTIR spectrum of compound II showed the 
appearance of new two absorption bands at 1527 and 1354 
cm-1 belonging to the asymmetric stretch and symmetric 
stretch of NO2 group, respectively[14].  The 1H-NMR 
spectrum of compound II showed signals at 2.48 ppm and 
2.61 ppm for two methyl groups, a signal at 6.52 ppm due to 
the proton of the lactone ring and two signals at 7.56 and 
8.37 ppm due to two protons of the aromatic ring. The 
13C-NMR spectrum showed signals at 17.8 and 19.7 ppm for 
two CH3 groups, 154.8 ppm (C-O), 152.3ppm (C-NO2), and 
signals ranging from 115.3-122.2 ppm for three  aromatic 
ring carbons and 158.8 ppm for the carbonyl carbon of the 
lactone ring (O-C=O). See Figures 1 and 2. 

 

Figure 1.  1H-NMR spectrum of compound II 
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Figure 2.  13C-NMR spectrum of compound II 

 

Figure 3.  1H-NMR spectrum of compound (IV) 
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Figure 4.  13C-NMR spectrum of compound (IV) 

 

Figure 5.   1H-NMR spectrum of compound IX 
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Table 1.  FTIR data of synthesized compounds I-XIV 

Comp. 
No Structure υ NH 

υ CH 
Aromatic 

υ CH 
Aliphatic 

υ C=O υ C=N υ C=C 
Aromatic υ NO2 

Other 
bands 

I 
O O  

- 
3078 

 
2960as 2869sy 

Ester 
1716 

- 1620 - - 

II 
O O

NO2

 

- 
 

3124 
 

2960 1734 - 1622 
1354 
1527 

- 

III O O
NO2  

- 
3086 

 
2950 1737 - - 

1348 
1518 

- 

IV N O
NH2

NO2

 

3293 

3196 
3086 

2983as 
2929sy 

1672 - 1616 
1344 
1519 

- 

V 
N O

NHCNHPh

NO2

O  

3325 
3288 

3273 
3261. 

3030 2900 1645 - 1593 
1543 
1311 

- 

VI N O

NHCNHPh

NO2

S  

3203 
3200 

3117 
3053 

2982 
2935 

1651 - 1595 
1545 
1330 

1199 
C=S 

VII N O

NO2

N

N

O

VII-VIII
 

- 
3084 
3142 

2943 1693 
1678 
1633 

1600 
1527 
1315 

1267 
C-O-C 

VIII N O

NO2

N

N

S

VII-VIII
 

- 
3061 
3030 

2858 
2900 

1686 1622 1587 
1489 
1363 

- 

IX N O
N(COCH3)2

NO2

 

- 
3086 
3061 

2993 
2929 

1758 
1739 

1681 for 
lactam 

- 
1625 
1550 

1521 
1350 

- 

X N O
NHCOPh 

3178 
3134 
3061 

2939 
2890 

1695 
1662 

- 
1626 
1600 

1521 
1342 

- 

XI 

HO

CH

N O

N

NO2

 

- 3093 
2890 
2950 

1653 1616 1572 
1479 
1373 

 
- 

XII N O
NHCOCH2CN

NO2

 

3120 3056 
2939 
2950 

1737 
1651 

- 1624 
1519 
1350 

2360 
2340 
CN 
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Table 2.  1H-NMR of some synthesized compounds 

Comp. 
No. 

1H-NMR Chemical Shifts 

I 2.4 1 (s, 3H, CH3), 2. 68 (s, 3H, CH3), 6.32 (s, 1H, H-lactam ring), 7.19-7.66 (m, 3H, Ar-H) 

II 2. 48 (s, 3H, CH3), 2. 61 (s, 3H, CH3), 6.5 2 (s, 1H, H-lactam ring), 7.56 (s,1H, Ar-H), 8.3 7 (s, 1H, Ar-H) 

IV 2.4 3 (s, 3H, CH3), 2.6 5 (s, 3H, CH3), 5.8 5 (s, 2H, NH2), 6.7 1 (s, 1H, H-lactam ring), 7.9 1 (s, 1H, Ar-H), 8.41 (s,1H, Ar-H) 

V 2.6 8 (s, 3H, CH3-lactam ring), 2.4 7 (s, 3H, CH3 for fused ring), 6.53-8. 37 (m, 8H, Ar-H), 8.83 and 8.91 (2s, 2H, 2NHCO) 

VI 2.62 (s, 6H, 2CH3), 4.52 (s, 1H, CSNHPh), 7.14-7.78 (m, 8H, Ar-H), 11.08 (s, H, NH-C=S) 

VIII 2. 68 (s, 6H, 2CH3),  6.54-7.88 (m, 17H, Ar-H) 

IX 2.62 (s, 3H, CH3-lactam ring), 2.53 (s, 3H, CH3-fused ring), 2.48 (s, 3H, COCH3), 2.46 (s, 3H, OCH3) 6.54 (s, 1H, H-lactam ring) 7.5 7 
and 8.43 for (2s, 2H, Ar-H) 

XI 2.68 (s, 6H, 2CH3), 6.76-8.90 (m, 7H, Ar-H), 9.01 (s, 1H, N=CH), 11.07(s, 1H,Ar-OH) 

XII 2.59(s, 3H, CH3), 2.61(s, 3H, CH3), 3.51(s, 2H, CH2),7.56(s, 1H, NH), 6.72(s, H, Ar-H),7.71(s, H, Ar-H), and 8.73 (s, H, Ar-H) 

Table 3.  13C-NMR of some synthesized compounds 

Comp. 
No. 

13C-NMR Chemical Shifts 

I 17.9, 20.9, 113.2, 116.4, 117.1, 125.0, 125.3, 142.7, 152.9, 153.2, 159.9 

II 17.8, 19.7, 115.3, 118.2, 120, 122.2, 137.3, 144.9, 152.3, 154.8, 158.8 

IV 19.1, 21.1, 117.8, 121.1, 123.1, 134.7, 135.4, 141.7, 142.6, 145.8, 159.6 

V 17.8, 19.7, 115.3, 117.9, 118.2, 120.0, 120.3, 122.3, 128.5, 128.7, 137.3, 144.8, 152.3, 154.8, 158.8 

VIII 19.1, 19.2, 97.9, 99.9, 120.9, 122.9, 126.3, 126.4, 126.5, 127.6, 127.7, 128.3, 128.5, 128.8, 128.9, 129, 129.5, 130.1, 138.7, 138.9, 139.7, 
151.3, 159.4 

IX 17.8, 19.8, 19.9, 114.0, 115.3, 118.1, 120.1, 122.3, 137.4, 140.0, 152.4, 155.8, 160.0 

XI 116.4, 116.5, 118.1, 119.5, 119.6, 130.8, 133.2, 158.3, 158.6, 162.7 

XII 17.8, 19.7, 115.3, 118.1, 120.0, 122.2, 137.3, 144.9, 152.3, 154.8, 158.8 

 

Another isomeric nitrocoumarin derivative was 
4,7-dimethyl-8-nitrocoumarin III which showed different 
physical properties like solubility in hot ethanol (very 
soluble), melting point and Rf of TLC from compound II. 
The FTIR of compound III showed the strong band at 1737 
cm-1 for carbonyl group and two strong bands at 1518 and 
1348 cm-1 for the asymmetric stretch and symmetric stretch 
of the NO2 group. 

The treatment of compound II with excess hydrazine 
hydrate produced N-aminoquinoline-2-one derivative IV. 
This reaction proceeded by nucleophilic addition of 
hydrazine to the carbonyl group of a cyclic ester (lactone) 
giving the corresponding amino compound IV. The FTIR 
spectrum of compound IV showed the appearance of amine 
absorption bands at 3293 and 3196 cm-1 and 1672 cm-1 due to 
υC=O amid of cyclic lactam group Table 1. The 1H-NMR 
spectrum of compound IV showed signals at 2.41 ppm and 
2.68 ppm for two methyl groups (CH3), a signal at 5.85 ppm 
for the two protons of NH2, a signal at 6.71 ppm for the 
proton of the lactam ring, and signals at 7.91 and 8.41 ppm 
for two aromatic protons. See Figure 3. The 13C-NMR 
spectrum of compound IV showed signals at 18.5 and 20.5 

ppm for two methyl groups (2CH3) and showed signals at 
117.6, 134.7, 135.4, and 141.8 ppm for aromatic carbons, 
142.6 ppm for the amino group carbon C-N-NH2, 145.6 ppm 
for C-NO2 and 159.6 ppm for the carbonyl carbon of the 
lactam ring. See Figure 4. 

The treatment of compound IV with phenyl isocyanate 
and phenyl isothiocyanate in ethanol afforded compounds V 
and VI through the nucleophilic addition of the amine to the 
carbon of the isocyanate group or carbon of the 
isothiocyanate group. The FTIR spectra of compounds V, 
and VI showed the disappearance of absorption bands of the 
υNH2 at 3293 and 3196 cm-1, and the appearance of new 
absorption bands for υNH at 3325-3200 cm-1, and new 
absorption band at 1645 cm-1 for υC=O (imide) of compound 
V and at 1199 cm-1 for υC=S  (thiourea) for compound VI. 
The 1H-NMR spectrum of the  compound V showed new 
signals at 8.83 and 8.91 ppm for two protons of amide groups 
(2 NHC=O). The intramolecular cyclization of compound V 
with phenyl phenacyl bromide led to formation of the 
oxazole derivative VII. The FTIR spectrum of compound 
VII showed an absence of absorption bands for two (υNH) and 
presence of new υC=N absorption bands at 1678 and 1633 
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cm-1 for the imino groups. The intramolecular cyclization of 
compound VI with phenyl phenacyl bromide led to the 
thiazole derivative VIII. The FTIR spectrum of compound 
VIII showed a disappearance of absorption bands υNH and 
υC=S groups and showed a new absorption band at 1622 cm-1 
due to υC=N. The 1H-NMR spectrum of compound VIII 
showed a multiplet signal at 6.54-7.88 ppm which we ascribe 
to the aromatic protons. The 13C-NMR spectrum showed a 
new signal 99.9 ppm for the olefinic C-H. See Table 3. 

The diacetylation of amino derivatives was achieved by 
the reaction of a compound IV with the excess amount of 
acetic anhydride without using any solvent or catalyst to 
afford the diacetyl derivative IX. The FTIR showed 
disappearance of the υNH2 group absorption and showed new 
absorption bands at 1758 and 1739 cm-1 due to two υC=O of 
the two acetyl groups in addition to 1681 cm-1 due to υC=O of 
the lactam ring. The high frequencies of two amide carbonyl 
groups may due to the presence of the two carbonyl groups 
on the amine, which would serve to decrease the resonance 
stabilization normally observed in amides Table 1. The 
1H-NMR spectrum (Figure 5) showed two singlets at 2.48 
and 2.46 ppm for the protons of the acetyl groups (2 COCH3) 
[12]. The 13C-NMR showed a new signal at 19.9 ppm due to 
the methyl carbons of the diacetyl groups (COCH3). See 
Tables 2 and 3. The Rf of compound IX was 0.45 in a 3:7 
mixture of ethyl acetate:hexane while the Rf for compound 
IV was 0.16 in the same eluent. When compound IV was 
treated with benzyl chloride in anhydrous pyridine as a 

solvent and catalyst, derivative X was obtained in good yield. 
The FTIR Spectrum of compound X indicated the absence of 
absorption bands for υNH2 and presence of absorption band at 
3178 cm-1for υNH band and presence of absorption band at 
1695 and 1662 cm-1 for the υC=O of the benzoyl group and 
lactam ring, respectively. 

The formation of the Schiff base 
1-[(2-Hydroxybenzylidene)-amino]-4,7-dimethyl-6-nitro-1
H-quinolin-2-one XI was confirmed by the absence of 
absorption band for υNH2 and presence of a new absorption 
band at 1616 cm-1 due to υC=N starching. The 1HNMR 
spectrum of compound XI showed a new signal observed at 
9.01 ppm integrating for (CH=N), signals at 6.76-8.9 ppm 
integrating for aromatic protons of the aryl groups and at 
11.07 ppm for the proton of the phenolic OH group as shown 
in Figure 6. 

The reaction of IV with ethyl cyanoacetate gave 
2-cyano-N-(4,7-dimethyl-6-nitro-2-oxo-2H-quinolin-1-yl)-a
cetamide XII. The FTIR spectrum of compound XII revealed 
CN stretching at 2340 cm-1, the absence of absorption band 
for υNH2 and a new characteristic υC=O stretching of the amide 
at 1737cm-1, the high frequency likely due to the 
electron-withdrawing nature of the CN group. See Table 1. 
Moreover, the 1H-NMR spectrum (Figure 7) exhibited a 
singlet at 3.51 ppm for two protons of the acetamido CH2, a 
singlet at 7.56  ppm for acetamido N-H proton and three 
singlet signals at 6.72, 7.71 and 8.73 ppm for three aromatic 
protons. See Tables 2 and 3. 

 

Figure 6.  1H-NMR spectrum of compound XI 
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Figure 7.  1H-NMR spectrum of compound XII 

Table 4.  Biological activity of synthesized compounds. (Inhibition zone 
measurements in mm) 

Staph (+) 
Conc. mg/ml 

E.Coli(-) 
Conc. mg/ml 

Comp. 
No. 

2.5 5 10 2.5 5 10  

- - - - - - I 

- - - - - 12 II 

- - - - - - III 

- - - - - - IV 

- - - 10 13 15 V 

- - - 14 15 17 VI 

- 10 10 10 14 16 VII 

- - 10 - - - VIII 

- - 10 - - 10 IX 

- - - - - - X 

- - - - - - XI 

- - - - - - XII 

3.2. Biological Activity 

The synthesized compounds were preliminary evaluated 
for their antibacterial activity against gram-negative bacteria, 
E. Coli, and gram-positive bacteria, S. aureus, using the 
disk diffusion method. The recorded inhibition zones were 
measured in millimeters and summarized in Table 4. We 

observed some results from the data of inhibition zone: The 
compounds V-VII showed the most activity against E. Coli, 
while they were found to be inactive or less active toward S. 
aureus. Compound VII demonstrated the broadest band of 
activity against of the two types of bacteria. This could be 
related to a synergistic effect of having oxazole ring and 
imine linkage together in the structure. Compound VII 
(thiourea derivative) was determined to be more active than 
compound V (urea derivative) against E.Coli finding that 
may be related to the present of the thiourea moiety. These 
preliminary screening test results are promising and warrant 
further studies. 

4. Conclusions 
In conclusion, several new quinoline -2-one derivatives 

were synthesized via a new method for separating two 
isomers II and III by incorporation of a soxhlet apparatus, a 
novel experimental route was developed and used for 
isolation of a new compound IV which was prepared in 
good yield. Compound IV was then converted into a variety 
of derivatives. Moreover, several of the newly synthesized 
compounds showed antimicrobial activity against E. coli 
rather than Staphylococcus aureus, while compound VII 
exhibited a broad spectrum of biological activity against 
both E.coli and staphylococcus aureus. 
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