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ABSTRACT 

 

 N-(2-(4-chlorophenyl)-1-(4-oxo-4H-benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-

dioxoisoindolin-2-yl)acetamide  2 was synthesized by treatment of anthranilic 

acid with (Z)-2-((4-(4-chlorobenzylidene)-5-oxo-4,5-dihydrooxazol-2-

yl)methyl)isoindoline-1,3-dione 1 in boiling butanol. The reactions of  2 with 

nitrogen and carbon nucleophiles and with carbon electrophiles was 

investigated.   
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SUMMARY 

 

This study presents the synthesis of the N-(2-(4-chlorophenyl)-1-(4-oxo-4H-

benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide (2). It 

was synthesized by treatment of anthranilic acid with (Z)-2-((4-(4-

chlorobenzylidene)-5-oxo-4,5-dihydrooxazol-2-yl)methyl)isoindoline-1,3-dione 

(1).Amminolysis of (2) gave 2-(substituted)-carbamoyl phenyl acetanilides(3a-h). 

The benzoxazinone (2) underwent ring fission of the hetero cyclic ring when 

heated with hydrazine hydrate and gave the amide derivative (4a). On the other 

hand, reaction of (2) with phenyl hydrazine, yielded quinazolinone derivative 

(4b).  

While treatment of  (2) with ethyl acetoacetate gave carbethoxy 3,4-dihydro-1,4-

quinolinone derivative (5). 

Benzoxazinone (2) reacted with sodium azide and yielded tetrazole (6). While           

treatment of (2) with anhydrous AlCl3 in hydrocarbons under the Fridel-Crafts 

condition reaction gave o-substituted phenyl aryl ketones (7a,b).  

On the other hand, Mannich reaction of (2) gave Mannich base (9). While           

treatment of (2) with dimethyl maleate in dry xylene gave the corresponding 

Diels-Alder adducts (10). 

Otherwise, benzoxazinone (2) was allowed to react with semicarbazide 

hydrochloride in boiling pyridine which afforded quinazolinyl urea derivative 

(11). On fusion of the above compound at its melting point it was cyclized to 

produce triazole quinazoline derivative (12). 

Moreover, benzoxazinone (2) was treated with thiosemicarbazide in boiling 

pyridine and afforded (13).  

While ammonolysis of  (2) gave the corresponding 2-substituted-4(3H)-

quinazol-4-one derivative (14). The lactam-lactim tautomerism of (14) was 

further demonstrated chemically by studies the effect of alkylating agent, acetic 

anhydride,  a mixture of phosphorus pentachloride and phosphorus oxychloride 

and Mannichreaction to give 4-(substiuted)-2-(substiuted)-quinazolin-4-

ones(15), 3N-acetyl-2-(substituted)-quinazolin-4-one (16), 2-(substituted)vinyl-

4-chloroquinazolin-4-one (17) and the Mannich base 3N-(substituted)-

quinazolin-4-one (18)  respectively. 

Quinazolinone (14) reacts with ethyl chloroacetate in dry acetone and in the 

presence of dry potassium carbonate to give compound (19) which was further 
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demonstrated chemically byhydrazinolysis of the ester by hydrazine hydrate to 

yield the hydrazide derivative (20).     

Furthermore, the hydrazide derivative (20) wasreacted with phenyl isocyanate in 

dioxane and p-chlorobenzaldhyde in absolute ethanol and 1ml pipridine to give 

(21) and (22) respectively. 

Benzoxazinone (2)reacted with hydroxylamine hydrochloride in the presence of 

sodium acetate in boiling ethanol to give N-(2-(4-chlorophenyl)-1-(3-hydroxy-4-

oxo-3,4-dihydroquinazolin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide 

(22).  

On the other hand, 3-N-hydroxy-4-quinazolone derivative (23) used as a key 

starting material for synthesis of some interesting heterocyclic compounds and it 

was further demonstrated chemically by studies the effect of acetic anhydride 

and ethyl chloroacetateto give2-(2-(4-chlorophenyl)-1-(2-(1,3-dioxoisoindolin-

2-yl)acetamido)vinyl)-4-oxoquinazolin-3(4H)-yl acetate (24) and ethyl 2-(2-(2-

(4-chlorophenyl)-1-(2-(1,3-dioxoisoindolin-2-yl)acetamido)vinyl)-4-

oxoquinazolin-3(4H)-yloxy)acetate (25) respectively.  

The compound (25) was further demonstrated chemically byhydrazinolysis of 

the ester by hydrazine hydrate to yield the hydrazide derivative (26).     

Moreover, the hydrazide derivative (26) wasreacted with phenyl isocyanate in 

dioxane and p-chlorobenzaldhyde in absolute ethanol and 1ml pipridine to give 

(27) and (28) respectively. 

The structure of all synthesized derivatives compounds is established by:    (i) 

elemental analysis, (ii) IR, (iii) H
1
NMR, (iv) Mass spectra.  

Biological activities of some synthesized compounds was investigated and the 

results are presented. 
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AIM OF THE WORK 

 
Studying the behavior of 4H-3,1-benzoxazinone derivative towards nitrogen and 

carbon nucleophiles and with carbon electrophiles will give a good information 

about the extent of the reactivity for 4H-3,1-benzoxazinone derivative 

qualitatively . 

Moreover, one of the most important features of 4H-3,1-benzoxazinone 

derivative in chemistry is its applications as a key starting material for further 

transformations. They are useful intermediates for the synthesis of 4(3H)-

quinazolinone derivatives, which can be employed in biological applications. 

On the other hand, the behavior of the synthesized organic compounds as 

antibacterial was investigated. 
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INTRODUCTION 

4H-3,1-benzoxazinones as a class have been known for more than a century. 

The phenyl derivative 1a was first synthesized [‎128] and the methyl analog 1b 

seventeen years later [‎54]. Members of this family have been given the common 

name‎ ―acylanthranils‖‎ presumably‎ from‎ their‎ early‎ synthesis‎ from‎ 2,1-

benzisooxazole (anthranil) and an acylating agent. Compounds possessing this 

ring system are found in nature. e.g. Phytoalexins avenalumin [‎202] and 

Dianthalexins 2 [‎52,‎147], and some hydroxylated derivatives of this last 

compound 3,4 [‎224]. 

 

The present review will covers this important field of fused heterocycles with 

nearly all the chemistry (synthesis and reactions) as well as its applications. For 

4H-3,1-benzoxazin-4-one derivatives only those with carbon substituents at 2-

position will he mentioned. 

1.  Importance of 4H-3,1-benzoxazin-4-ones 

1.1  Pharmaceutical applications of 4H-3,1-benzoxazin-4-ones 

The 4H-3,1-benzoxazin-4-one core is a key structural fragment in a range of 

biologically active compounds. Work by medicinal chemists had led to a 

number of drugs. Related uses being found for this class of heterocyclic systems. 

 4H-3,1-benzoxazin-4-ones have attracted considerable attention as inhibitors of 

Serine proteases. The interaction of 3,1-benzoxazin-4-ones with serine proteases 

involves enzyme  acylation due to the nucleophilic attack of the active site of 

serine on the lactone carbon, ring cleavage, and subsequent deacylation of the 

acylenzyme formed [‎139,‎295]. Hays et al. have screened a series of 2-

substituted 4H-3,1-benzoxazin-4-ones as inhibitors of Clr serine protease of the 

complement system.  

Particularly, 2-aryl-4H-3,1-benzoxazin-4-ones act as Clr Serine protease 

inhibitors [‎133]. Also it was converted into the corresponding 4(3H)-quinazolin-

4-ones interaction with 4-amino-1-phenyl-2,3-dimethyl pyrazolin-5-one 

(aminoantipyrine), which act as Non-Steroidal anti-inflammatory agents 

[‎118, ‎123]. 
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In a modem fashion, 4H-3,1-benzoxazin-4-ones core linked to heterocycle or 

heteroaryl were disclosed as Serine hydrolase inhibitors. They were evaluated in 

a human sputum neutrophil elastase assay [‎274]. 

Chiral 2-alkylamino 4H-3,1-benzoxazin-4-one derivatives were reported as 

inhibitors or potent inactivatores of Standard Serine Proteases of the 

Chemotrypsin superfamily [‎215,‎289,‎180]. 

A series of 2-amino substituted 4H-3,1-benzoxazin-4-one derivatives was 

reported as inhibitors for human protease, and some of them demonstrate Anti-

Viral activity in cell culture, with selectivities related to chemotrypsin and 

Elastase and stability with respect to hydrolysis in human plasma [‎8,‎137,‎138 

,‎149]. Also a combination of 4H-3,1-benzoxazin-4-one with 2-aminothiadiazole 

gives substituted quinazolinone which act as potent Anticonvulsants and 

Enzyme inhibitors [‎275]. 

5-Methyl-4H-3,1-benzoxazin-4-one derivatives are acomplished as specific 

inhibitors of Human. Leukocyte Elastase (HLE), where they showed strong and 

highly specific inhibition of Human Sputum Elastase (HSE), which is equivalent 

to HLE [‎302]. 

Moreover, 2-substituted-4H-3,1-benzoxazin-4-one derivatives showed good 

Cytotoxic activity [‎236], Herbicidal properties and inhibition of Herpes simplex 

virus type 1 (HSV-1) protease [‎145,‎167]. A series of 4H-3,1-benzoxazin-4-ones 

with different aromatic substitution pattern were evaluated as HIV-1 Reverse 

transcriptase inhibitors [‎244]. 

2-Aryl-substituted 4H-3,1-benzoxazin-4-ones act as novel active substances for 

the cardiovscular system. They exhibit relaxing effect on smooth musculature in 

particular and markedly increase coronary flow through Langendorff hearts 

[‎304].Moreover, they are used in t treatment of Obesity and also found to be 

novel specific Puromycin  sensitive aminopeptidase inhibitors [‎153,‎307]. 

Nevertheless, they exhibit biological activates towards anti-elastases. [‎69]. 

Clearly, some 2-substituted 4H-3,1-benzoxazin-4-ones have the ability to lower 

the levels of cholesterol and triglycerides in plasma, and to raise the proportion 

of total cholsterol carried by high-density lipoproteins [‎124]. 

The importance of these 4H-3,1-benzoxazin-4-one also resides in that, these 

compounds is useful precursors for the preparation of other pharmaceutically 

active heterocyclic compounds, mainly quinazoline derivatives [‎68]. 

For example, 2-styryl-4-(3R)-quinazolinone bearing 5-,6-, 7-, 8-Cl, 6-Br, 6-F, 6-

NH2, 6-OMe, 6-OH, 6-OEt act as new class of Anti-Miotic Anti-Cancer agents 

which inhibited Tubulin polymerization. Extensive structure activity relationship 

studies suggest that, the entire quinazolinon structure was required, but activity 

was further enhanced by halides or small hydrophobic substituents at position-6 

[‎169]. 
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While, substituted 2-(1-adamantyl)-4H-3,1-benzoxazin-4-ones and 2-(1-

adamantyl)-3-amino or alkyl-3,4-dihydroquinazolin-4-ones are found to exhibit 

a broad spectrum Anti-Tumor activity with full panel (MG-MID) median growth 

inhibition (GI50), some of them showed moderate selectivity towards Leukemia 

Cell Lines, and some of them possess moderate Anti-HIV-l potency [‎112]. 

1.2  Industrial applications 

4H-3,1-benzoxazin-4-ones containing at 2-position Ph, m-, p-tolyl, p-

chlorophenyl, m-nitrophenyl, or m-methoxyphenyl are additives comprising 

surfactants, carboxypolymers, polysaccharides and/or polyalicylene glycols. 

amount of 5-7% of this compounds have good storage stability in detergent 

components containing a peroxygen bleach, such as Na perborate tetrahydrate, 

dissolve rapidly in water, and provide good bleaching of stained textiles during 

laundering a dispersion of 100g sodium-Dedecylbenzene-sulfoflate in 800g 

molten 2-phenyl-4H-3,1-benzoxazin-4-one was prepared at 130 °C, cooled and 

milled to give particles with av. diameter 0.5-1mm [‎219,‎235]. 

2-Alkyl and 2-aryl-4H-3,1-benzoxazin-4-ones are widely used in the synthesis 

of polymeric materials and optical bleaching agents [‎41,‎127]. Some 4H-3,1-

benzoxazin-4- ones bearing sulfonylamino groups are used as fluorescent dyes 

[‎181]. 

Recently, 4H-3,1-benzoxazin-4-one derivatives with (2-aryl) vinyl substituent at 

2-position were reported as useful UV absorber having absorption in the long-

wavelength region for cosmetics [‎293]. 

(2,2‘-Di-(4H-3,1-benzoxazin-4-one))-m- or p-phenylenes were used for 

improving the light-fastness of textile materials, where they are used for 

increasing the light-fastness of textiles and producing textiles which protect the 

wearer from the solar UV radiation [‎220]. 

2.  Synthesis of 4H-3,1-benzoxazin-4-ones 

4H-3,1-benzoxazinones comprise a relatively large group of substances which 

have come to be known were synthesized as follows: 

2.1  From anthranilic acids 

By far the most popular and versatile route to the 3,1-benzoxazinone nucleus 

relies on anthranilic acid or its derivatives as a convenient starting material. 

2.1.1 Via the action of acid chlorides on anthranilic acid 

2-Alky, -aryl and -aryalkyl 4H-3,1-benzoxazinenes 1 have been obtained by 

heating anthranilic acid or substituted anthranilic acid with acid chlorides. Here, 

a vast array of acid chlorides are either commercially available or easily 

prepared. 
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1 a-z12 

 

The compounds thus obtained are collected in the following table 

 

 X Y R Reference 

a H H -C6H5 [‎128, ‎36] 

b H H -CH3 [‎315, ‎75] 

c Br H -CH3 [‎266] 

d H H -C3H7(iso) [‎121] 

e H H -CH2COCH3 [‎96] 

f H H -CH2C6H5 [‎96] 

g H H -C3H7(n) [‎119, ‎126] 

h H H -CH2CI [‎256] 

i H H -C10H7(α) [‎88] 

j Br Br -CH3 [‎161] 

k H H 

 

[‎110] 

l Br Br -C6H5 [‎162] 

m I H -CH3 [‎213] 

n NO2 H -C3H7(n) [‎64] 

0 CH3 H -C6H4C4H9(t)(4) [‎141] 

p H H C4H3S [‎107] 

q I H C6H5 [‎131] 

r H H 
 

[‎44] 

s 
H/Br 

Br/Cl 

H/Br 

H 
-C6H4.C1(4) [‎188] 

t H/Br H/Br 

C6H5- 

-C6H4CI (o, 

m,p) 

[‎188] 

u H H -C6H4.I(o) [‎148] 

v I H -C6H5 [‎4] 

w I H -CH2Cl [‎90] 

x H H -C2H5 [‎30] 

y NHSO2R H -CH3 [‎310] 

z H H -C6H4.NHSO2R [‎51] 
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 X Y R Reference 

z1 H H 

 

[‎285] 

Z2 CH3 H -C6H4.C4H9t(4) [‎141] 

Z3 H H -CH=CH2 [‎176] 

Z4 H H -C10H7(β) 
[‎210] 

 

Z5 Br Br C4H3S [‎162] 

Z6 Br/H Br/H -CH3 [‎171] 

Z7 Cl Cl -C6H5 [‎214] 

Z8 H OCH3 

C6H4Br(4), 

C6H4Br(2), 

C6H4C1(3), 

C6H4F(2), 

C6H4C1(4), 

C6H4C1(2) 

[‎155] 

Z9 

 
H OCH3 

- CH3, C2H5, 

C4H9, 

C6H5, 

C6H4Br(4), 

C6H4Cl(4), 

      - C6H4Br(2), 

C6H4Cl(2), 

C6H4F(2), 

C6H4CH3(2), 

C6H4(OCH3)(2) 

[‎156] 

 

z10 

H Cl/CH3 

- C6H4Br(2), 

C6H4Cl(2), 

C6H4F(2), 

C6H4CH3(2), 

C6H4(OCH3)(2) 

[‎156] 

F H 

-CH2CH2ph, 

Bu, 

Ph,  

[‎327] 

z11 H H C4H3 O [‎193] 

 

z12 

2-

aminobenzoic 

acid 

Ph  

 

CH3 H  [‎61] 
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Although these methods provide benzoxazinones in a straight forward manner, 

the lack of a wide variety of readily available acid chlorides limits the generality 

of this method. As a modification of literature methods [‎326,‎313], 2- aryl-4H-3, 

1-benzoxazin-4-ones 5 were obtained via reaction of anthranilic acid with two 

equivalents of an acid chloride in pyridine solution. 

 
 5 a-g 

The compounds thus obtained are collected in the following table 

 X R Ref. 

a H 
 

Y= H, Cl, Br, Me, 

OMe, CF3, NO2, 

COOH(at o-, m-,p-) 

[‎36,‎147, ‎141,‎173,‎133,‎239] 

b H 

 

[‎36,‎297,‎265,‎267] 

c H  [‎36] 

d H 
 

Y= H, Me, OMe, NO2 

[‎36] 

e H 

 

[‎277, ‎183] 

f H 
 

Y H, 3-F, 2-F, 3- 

OMe, 4-OMe, 2-OMe, 

3-OH, 4-OH, 2,5-Di- 

OH, 2-OH 

[‎273] 

g NO2 -C6H5 [‎175] 

In contrast, the 3-chloro sulphonylbenzoyl chloride 6 reacts with 2 equivalents 

of anthranilic acid to give N-(3-chlorosulphonylbenzoyl)anthranilamide (7), 

which furnishes the 3-(4-oxo-4H-3,1-benzoxazin-2-yl)benzenesuphonyl chloride 

(8a) on treatment with thionyl chloride. 4H-3,1-benzoxazinones 8b,c are 

obtained on treatment of 8a with aniline and piperidine at 20 °C in acetonitrile 

[‎296]. 
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On the other hand, 5-fluoroanthranilic acid reacts with acid chlorides 9 in the 

presence of triethylamine and methylene chloride at room temperature to afford 

10, which on heating with acetic acid anhydride for 1hour produces the 6-fluoro-

2-substituted benzoxazinones 11 [‎327]. 

 

The reaction of acid chlorides with anthrailic acids can be performed as a one-

pot reaction. Thus the reaction of substitute anthranilic acid with to 2- 

substituted benzoyl chlorides 12 in presence of Et3N and CH2C12 followed by 

addition of acetic acid anhydride and affords disubstituted benzoxazinones 

13[‎261]. 

 
The compounds thus obtained are collected in the following table 

 X Y R R1 R2 

a Br H CH3 Br H 

b Br H CH3 C6H4.Cl(4) H 

c H Br H H Br 

d H  Br H H C6H4.Cl(4) 

e H H CH3 H H 
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 X Y R R1 R2 

f OCH3 H OCH3 OCH3 H 

g OCF3 H CH3 OCF3 H 

If 4,6-dimethoxyanthranilic alkanoyl chlorides 14 in TEA and acid is reacted 

with CH2CI2 at 40 °C, 4H-3,1-benzoxazin-4-one derivatives 15 is produced  

[‎136].  

 

5-Bromoanthranilic acid is cyclized with 2- naphthoyl and/or phenethyloyl 

chloride by heating the mixture with DMPA and triethyl amine in DMF and 

furnishes 16 [‎322]                     

 

Moreover, reaction of anthranilic acids 17 with synthesized acid chlorides 18 

was carried out in boiling benzene followed by refluxing in acetic acid 

anhydride to afford benzoxazinone derivatives 19. 

 
The compounds thus obtained are collected in the following table 

 X Y R Ref. 

a H H 

 

[‎42] 

b Cl Cl 

 

[‎14] 

2.1.2 Via the action of acid anhydrides on  anthranilic acid 

Simple 2-substituted derivatives 20 are best prepared by reacting an anthranilic 

acid derivative with an appropriate anhydride at elevated temperatures. Lower 
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molecular weight anhydrides are usually employed as the solvents 

[‎57, ‎249, ‎243, ‎178, ‎23, ‎35, ‎111].             

 

2-Methyl-4H-3,1-benzoxazin-4-one (1b) are obtained by heating anthranilic acid 

with acetic anhydride [‎200]. 

 

Recently, 2-methyl-6-halo-4H-3,1-benzoxazin-4-ones 21 are obtained by 

heating 5- haloanthranilic acid with acetic acid anhydride for two hours.         

 

2-methyl-5,7-dinitro-4H-3,1- benzoxazin-4-one (22) is prepared in the same way 

by generating 4,6-dinitroanthranilic acid (catalytic reduction of 2,4,6-

trinitrobenzoic acid) followed by heating with acetic acid anhydride [‎177].  

 

Similarly, 2-(β-carboxyethyl)-4H-3, 1-benzoxazin-4-one (23) has been obtained 

by heating anthranilic acid with succinic acid anhydride in n-butanol [‎119].        
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Also co-solvents as chloroform, dioxane, toluene, and orthoesters are used 

successfully as cyclizing agents [‎26, ‎45, ‎306].   

In addition, a series of o-carboxymaleanilic acids 24 are prepared by reacting 

anthranilic acid with maleic anhydride, methylmaleic anhydride, or 

phenylmaleic anhydride, which intermolecularly dehydrated to afford 

pyrrolobenzoxazinones 25. Which underwent solvolysis via refluxing with 

anhydrous methanol furnishes 26 [‎40].                     

 

 X Y Z 

a H H H 

b Cl H H 

c Br H H 

d I H H 

e H Me H 

f H H Me 

g H Ph H  

h H Me Me 

i H o-C4H4 o-C4H4 

 

Under identical conditions, o-carboxyfumaranilic acid afforded 2-

carboxyvinylbenzoxazinone 27 which does not further cyclized due to its cis-

geometry [‎40].         
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2.1.3 Via reaction of anthranilic acid with aromatic carboxylic acid 

A closely related synthesis of 2-phenyl-4H-3,1- benzoxazin-4-one 28 uses the 

reaction of anthranilic acid with two equivalents of an ortho or para substituted 

benzoic acid (X= H, Cl, Me, OMe, NO2) in the presence of tosyl chloride [‎255].     

 

Starting from anthranilic acid on one hand and the aromatic carboxylic acids 29 

on the other hand, where the preliminary chlorination to furnish the acid 

chloride is not necessary when the reaction proceed to yield benzoxazinone 

derivatives 30 a-o as a final product is performed in phosphoryl chloride under 

nitrogen atmosphere [‎260].    

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e)  

(f) 

 
(g) 

 
(h) 

 
(i) 

 
(j) 

 
(k) 

 
(l) 

 
(m)  

(n)  
(o) 
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Recently, heteroarylbenzoxazinones 33 a-c were prepared by heterocyclization 

of heterocarboxylic acids 32a,b with substituted anthranilic acids 31a,b. If the 

benzoxazinone 33a is combined with 3-(dimethylamino) pyrrolidine gives 4H-

3,1-benzoxazin-4-one derivative 33e. 

 
The compounds thus obtained are collected in the following table 

 R
1
 R

2
 R

3
 R

4
 R Ref. 

a Et H OMe H 

 

[‎274] 

b H CN H Me 

 

[‎190] 

c Et H OMe H 

 

[‎274] 

Another variation of this method uses the coupling of the pyrazole acid 34 with 

anthranilic acids 35 in acetonitrile and triethyl amine in presence of 

methanesulphonyl chloride to obtain the 4H-3,1- benzoxazin-4-one derivatives 

36. 

 

2.1.4 Reaction of substituted anthranilic acid with Boc-protected 

amino acids 

The interesting aminobenzoxazirione derivative 37 was readily prepared from 

the reaction of equimolar quantities of 3-trifluoromethylanthranilic acid and 

Bocprotected amino acid with two equivalents of isobutylformate in the 

presence of N-methylmorpholine with complete retention of the chiral 

information [‎66, ‎67]. 
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2.1.5 Reaction of substituted anthranilic acid with 2,2-dihydro 

fluoroalkanoic acid 

2-[(z)-1-hydrofluoro-1-alkenyl]-4H-3,1-benzoxazin-4-ones 38 are obtained via 

condensation of 2,2-dihydropolyfluoro alkanoic acid with anthranilic acid or its 

derivatives‎in‎the‎presence‎of‎N,N‘-dicyclohexylcarbodimide (DCC) in CH2C12 

[‎194]. 

         
a-d                          e-j                                                                38                                                                                                                                                                                                                      

a, R1=R2R3=H b, R1=H, R2=R3=OCH3 

c, R1=R=H, R2=Cl  d, R1=R3=Br, R2=H      

 

RF, e=C5F11, f = CF6C1, g = C3F7, 

h=CF2C1, I = CF2Br, j = CF3 

 

2.1.6 Synthesis of Bis(411)-3,1-benzoxazin-4-one derivatives :- 

Bis(4H)-3,1-benzoxazin-4-one derivatives 39 are prepared from interaction of 

terephthaloyl chloride with diethyloxalate or anthranilic acid [‎201].  

 

a, n= 0 in case of diethyloxalate     

 b,n=1‎ in‎ case‎ of‎ terephthaloyl‎ chloride‎ which‎ gave‎ 2,2‘-p-phenylene bis-(6-

substituted)-3,1-benzoxazin-4-one. 

General formula (39; R1, R2= C1-C10 hydrocarbyl, C1-C3 alkoxy, C1-C4 acyl, 

halogen, nitro, Ar C6-C12 aromatic hydrocarbon group n= 0,1) were prepared 

and‎used‎as‎light‎stabilizer‎for‎polyester‎fibers‘‎[‎201]. 

Similarly a sunscreen contains a cyclic imino ester (40) (R = divalent aromatic 

hydrocarbyl) as a UV absorbent, has been obtained via interaction of 2,6-

naphthalene dicarboxylic acid chloride with anthranilic acid in pyridine [‎324]. 
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It is resistant to water, not readily soluble in organic solvents, fats, oils, and 

nonirritating to the skin. It prevents skin rash and acts as skin conditioner. 

 

2.1.7 From interaction of anthranilic acid with heterocyclic 

compounds 

2.1.7.1  From 4-arylidene-2-aryl-oxazoIin-5-one 

2-substituted-4H-3,1-benzoxazin-4-ones 41 were obtained via interaction of 4-

arylidene-2-aryl- oxazolin-5-one with anthranilic acid in boiling butanol. 

 
The compounds thus obtained are collected in the following table     

 X Ar Ar Ref 

a H C6H4.(OCH3)(4) C6H5 [‎84] 

b H C6H4.NO2(3) C6H5 [‎84] 

c H C6H4.(OCH3)(4) C6H4.(OCH3)(4) [‎84] 

d H C6H4.C10H7 (2) C6H5 [‎94] 

e H C6H2.(OCH3)3(3,4,5) C6H4.Cl(2) [‎94] 

f H C6H2.(OCH3)3(3,4,5) C6H4.Cl(2) [‎94] 

g H C6H2.(OCH3)3(3,4,5) C6H5 [‎99] 

h H C6H4.Cl(4) C6H5 [‎99] 

i H C6H4C10H7(l) C6H5 [‎6] 

j H 2-furyl C6H5 [‎6] 

k Br C6H5 C6H5 [‎217] 

 

2.1.7.2  From iminodithiazole 

Iminodithiazole obtained from condensation of anilines with 4,5-dichloro-1,2,3-

dithiazolium. Chloride were reacted with a solution of anthranilic acid (in 
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methylene chloride) in the presence of pyridine to produce 2-cyano-3,1-

benzoxazin-4-one (42). A similar reaction of using triphenyl phosphine instead 

of pyridine yielded the analogous 3,1-benzothiazin-4-one 44. The delicate 

intermediate iminodithiazole 43 can be isolated if four equivalents of anthranilic 

acid are used without the addition of pyridine. Heating of 43 in toluene afforded 

42, while treating 43 with two equivalents of triphenyl phosphine produces 44 

[‎47, ‎48]. 

 
2.1.7.3  From (4H)-3,2-benzoxazin-4-one 

2-substituted-4H-3,1-benzoxazin-4-ones 45 have been obtained when 1-

substituted-4H-3,2-benzoxazin-4- one derivatives were allowed to react with 

anthranilic acid in boiling n-butanol. 

 
       Ar                                                                       Ref. 

a,        -C6H3(CH3)2(3,4)                                              [‎99] 

b,         -C6H4.C6H4(4)                                                  [‎100] 

 

2.1.7.4  From 3- methyl-2-(ethoxycarbonylmethoxy) quinoxaline 

Substituted-4H-3,1-benzoxazin-4-one 46, which bearing a hetaryl moiety at 2-

position, are synthesized via interaction of 2-(ethoxycarbonyl methoxy)-3-

methylquinoxaline with anthranilic acid in boiling butanol at 120 °C [‎210].     

 
2.1.7.5  From 2-ethoxycarbonyl-4(3H)-quinazolin-4-one 
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2-[4(3H)-oxoquinazol-2-yl]-(4H)-3,1-benzoxazin-4-one (47) are synthesized via 

interaction of 2- ethoxycarbonyl-4(3H)-quinazolinone with anthranilic acid by 

fusion at 170 °C or by refluxing in n-butanol for 3 hr [‎19]. 

 
2.1.7.6  From substituted coumarin                            

4H-3,1-benzoxazin-4-one derivative 49 is resulted from the interaction of 

anthranilic acid with (2- oxo-2H-chromen-4-yloxy)acetyl chloride 48a or the 

ester 48b in boiling ethanol [‎27].     

 

       a;  R= Cl      b;  R= OEt    

While, 4H-3,1-benzoxazin-4-one  51  bearing coumarin-3-yl moiety at position-

2 was obtained via interaction of 3-ethoxycarbonyl coumarin 50 with anthranilic 

acid by fusion at 150 °C or refluxing in n-butanol [‎102].   

 

Similarly, 2-cyanomethyl, acetonyl andlor ethoxycarbonyl-4H-3,1-benzoxazin-

4-one 52 were obtained via interaction of ethylcyanoacetate, ethylacetoacetate 

and diethyloxalate with  anthranilic acid in boiling butanol.    

 
 R Ref. 

a -CH2CN [‎212] 

b -CH2COCH3 [‎96] 

c -COOC2H5 [‎19]      
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2.1.7.7  From hetero-ring opening of furanone derivatives 

Hetero-ring opening of the furanone derivatives 53  with anthranilic acid in 

boiling butanol affords the 4H-3,1-benzoxazin-4-one derivatives 54 [‎284]. 

 

2.1.7.8  From hetero-ring opening of 1,3-dioxin-4-one derivatives 

2-Substitutedphenylvinyl-4H-3,1-benzoxazin-4- one derivatives  56  were 

synthesized via refluxing anthranilic acid with 2,2-dimethyl-6-phenyl-

[1,3]dioxin- 4-one derivative  55  in m-xylene, followed by dehydration [‎309]. 

 

2.2  From N-acylanthranilic acid 

Starting from an N-acylanthranilic acid a variety of reagents can be used to 

affect cyclodehydration to the benzoxazin-4-one. 

2.2.1 Acetic anhydride as cyclizing agent 

Acetic anhydride is the most widely used reagent for this purpose, the 

cyclization can accommodate a wide variety of acyl groups (X = electron 

donating or withdrawing group, R = alkyl, substituted phenyl,  CH2Cl ,   

CH(CH3)Cl ,   styryl , trifluoromethyl , phthalimidomethyl , COOEt , 2-thienyl , 

pyridyl or  thiadiazole) [‎71,‎163]. 

 

Also, aromatic systems containing thionylamino functionality at position-2 was 

introduced to obtain derivative 58 [‎15]. 
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More complex heterocyclic systems such as a coumarin can be introduced into 

the 2-position of the benzoxazinone  affording  59  [‎269]. 

 

Anthranilic acid can also be acylated at nitrogen with either diketene [‎72, ‎73] or 

2,2,6-trimethyl-4H-1,3-dioxin-4-one (diketene acetone adduct) [‎63] to give 60 

which when exposed to acetic anhydride cyclizes to the 2-acetonyl derivative 

61. 

 

2.2.2 Thionyl chloride as cyclizing agent 

Refluxing a solution of substituted N-acylanthranilic acid 62 with a small excess 

of thionyl chloride in 1,2-dichloroethane produces the benzoxazin-4-one 

derivative 63 [‎144]. 

 

2.2.3 Vilsmeier reagents as cyclizing agent  

Vilsmeier reagents generated front e.g. N,N-dimethyl formamide and oxalyl 

chloride, were reacted with N-acetylanthranilic acid to produce the 2-(2‘- 

dimethylamino)ethenyl-4H-3,1-benzoxazin-4-one (64a). Similarly, N-
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phenylacetyl anthranilic acid gave 2-(2‘- dimethylamino-1‗-phenyl)ethenyl-4H-

3,1-benzoxazin-4- one (64b) [‎46].        

 

 

Reaction of N-acetylated anthranilic acids and oxalyl chloride alone give the 

fused oxazolidine-4,5-dione (65) [‎46]. 

 

2.2.4 Cyanuric chloride as cyclizing agent 

2-(N-phthaloylmethyl)-4H-3,1-benzoxazin-4-one 68  are prepared via reaction 

of the acyl chloride derivative N-phthaloylglycine with anthranilic acid in 

chloroform and N-phthaloylanthranilic acid 67 is generated. It reacted with 

cyanuric chloride to form the final product [‎272]. 

 

2.2.5 Dicyclohexylcarbodiimide as cyclizing agent 

N,N‘-dicyclohexylcarbodiimide (DCC) is used for dehydration of N-

acylanthranilic acid 69 to obtain the 2- ethoxycarbonylmethyl-4H-3,1-

benzoxazin-4-one 70. Where, N-acylanthranilic acid 69 was obtained via 

reaction of anthranilic acid with diethylmalonate [‎303]. 
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Dehydration of N-acylanthranilic acid 71 to benzoxazinone 72 using DCC is 

achieved in higher yield and shorter reaction time as compared to the conversion 

with acetic acid anhydride as dehydrating agent [‎309].   

 

 

2.3  From 2-methyl-4H-3,1-benzoxazin-4-one 

2-styryl or substituted styryl-4H-3,1-benzoxazin-4-ones 73  have been obtained, 

via interaction of 2- methyl-4H-3,1-benzoxazin-4-one with aromatic aldehydes 

and /or ketones in the presence of anhydrous zinc chloride at 170 °C.    

 
The compounds thus obtained are collected in the following table 

 

 X Y R Ref. 

a Br H C6H5 , C6H4.OCH3(4), 

C6H4.NO2(4), 

C6H3(O2CH2)(3,4), 

C6H4N(CH3)2(4), 

-CH=CH-C6H5 

[‎266] 

b H CH3CO C6H5, C6H4.OH(4), 

C6H4.NO2(3), 

C6H4.OCH3(4), -CH=CH-

C6H5 , C6H3(O2CH2)(3,4) 

[‎96] 

c H C6H5 C6H4.OCH3(4), C6H4.OH(2), 

C6H4N(CH3)2(4), -CH=CH-

C6H5 

[‎92] 

d H H OC6H4.C1(4) , C6H5 , 

C6H3(O2CH2)(3,4) 

[‎101] 

e H H C4H3O(2) [‎203] 
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Similarly, 2-cyanomethyl-(4H)-3,1-benzoxazin-4- one has been reacted with 

phthalic anhydride, succinic anhydride, phthalimide and succinimide to give the 

benzoxazinone derivatives 74 [‎212].     

 

R= 

    

A more recent concept uses the idea of reaction of aldehydes with chloromethyl 

benzimidazole, meanwhile the 2-[(2-aryl-1-chloro)vinyl]-4H-3,I-benzoxazin-4-

one 77 is obtained via interaction of 2-chloromethyl analog 75 with aldehyde 76 

in presence of chlorotriethylsilane [‎262]. 

 

2.4  From isatoic anhydrides 

Isatoic anhydrides are noted for their versatility in heterocyclic synthesis, so it is 

no surprise that 4H-3,1- benzoxazin-4-one heterocycle can be obtained from the 

closely related 2H-3,1-benzoxazin-2,4( 1H)-dione  (78)  system. 

2.4.1 Reaction of  isatoic  anhydride with acid  anhyd rides 

When isatoic anhydride 78 is refluxed in acetic anhydride [‎297], acetic acid 

anhydride/ pyridine [‎166, and ‎301] or stirred with trifluoro acetic acid 

anhydride/pyridine at room temperature [‎321] the corresponding benzoxazinone  

79  is isolated in high yield. 
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2.4.2 Reaction of  isatoic  anhydride with  acid chlorides 

Likewise, refluxing a mixture of isatoic anhydride  78  and either cinnamoyl 

chloride or oxalyl chloride in pyridine/toluene solvent produces the 2-styryl 

analog 80 or the bis-3,1-benzoxazin-4-one 81 [‎166]. If the reaction with oxalyl 

chloride carried out in benzene using anhydrous aluminium chloride or 4- 

(dimethylamino)pyridine as an additive, the 2- chloroformyl derivative  82  is 

isolated [‎301]. 

 

Isatoic anhydride also reacts with acid chlorides at elevated temperature to give 

3,l-bezoxazin-4-one. Thus, heating compound  78  and benzoyl chloride results 

the 2- phenylbenzoxazinone 1a [‎142, ‎143]. 

 

Coupling of trifluoromethyl-substituted  isatoic  anhydride  83  with  pyrazole  

acid chlorides  84  affords benzoxazinones  85  in modest yield. 

 
  



Introduction 
 

23 

 

 X Y R R‘ Ref. 

a CF3 Me OCR3, CF3, 

Br, Cl, 

OCF2H, 

OCH2CF3 

 

[‎192] 

B H H CF3 C6H5 [‎191] 

Condensation  of  isatoic  anhydride  86  with  3-substituted-acryloyl chloride 87 

under basic  condition yields the arylvinyl-4H-3,1-benzoxazin-4-ones  88  [‎293]. 

 
 X R 

a H Ph, CH3.C6H4(4), OCH3.C6H4(4), CI 

.C6H4(4), Br.C6H4(4), 

(OCH3)2.C6H3(2,4), C4H3O(2) 

b Cl Ph, CH3.C6H4(4), OCH3.C6H4(4) 

2.4.3 Reaction of  isatoic  anhydride with  phosphoryl- stabilized  

anions 

Reaction of isatoic  anhydride  78  with phosphoryl-stabilized anions bearing no 

α-hydrogen atoms led to the formation of 3,1-benzoxazin-4-one. Consequently, 

when compound  78  is allowed to react with the anion of ethyl2-

diethylphosphonopropanoate‎ ‎ (89)‎ ‎ or‎ α-diethyl phosphono--butyrolactone  91  

in benzene,  it produces  90  and  92  respectively [‎204, ‎205]. 

 

2.5  Oxidation of  indoles 

2-substituted  indoles 93  were readily oxidized With  m-chloroperoxybenzoic 

acid [‎55] or  p-chloroperoxybenzoic acid [‎53] and the corresponding 

benzoxazinone  94  are produced.                          
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A similar transformation is accomplished by the photooxygenation of 2-

phenylindole  95  in methanol using Rose Bengal as a sensitizer [‎129]. 

 

In a closely related transformation, the oxidation of 2-phenylindolenin-3-one   

96  with m-chlorobenzoic acid in chloroform affords 1a [‎259]. Whereas, 

oxidation of 4-dimethylamino analog  97  with hydrogen peroxide in N,N-

dimethylformamide furnishes  98 [‎10]. 

 
 R 

1a H 

96 H 

97 NMe2 

98 NMe2 

2.6  Miscellaneous 

2.6.1 From  β-(Triphenylphosphoranylidene)amino esters 

β-(Triphenylphosphoranylidene)amino ester derivative  99  is treated with 1 

equivalent of benzoyl chloride and triethylamine in acetonitrile and the 

oxazinone derivative  100  is generated  [‎314]. 
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2.6.2 From iminophosphorane 

Similarly,  treatment of iminophosphorane   101  with benzoyl chloride in 

acetonitrile in the presence of small excess of triethyl amine yielded 7-nitro-2-

phenyl- 4H-3,1-benzoxazin-4-one (102)  [‎314]. 

 
This reaction is used for the production of heteroannulated  3,1-benzoxazin-4-

ones, where the benzene ring is replaced with thiophene, thiazole, and 

pyridazine   [‎314]. 

2.6.3 From N-benzenesulphonylanthranilic acid 

The  self  condensation of  2-molecules of  N-benzenesulphonyl anthranilic acid  

103  in polyphosphate ester (PPE) results in the formation of 2-substituted 

phenyl-4H-3,1-benzoxazin-4-one  104   [‎312]. 

 

2.6.4 From thioamide derivatives 

Heating  thioamide derivative  105  in refluxing t-butylbenzene causes  

cyclization to occur with loss of  hydrogen  sulphide  and produces 2-pyrrolyl-

4H-3,1- benzoxazin-4-one  106  [‎195]. 

 

2.6.5 From electrochemical trichloroacetylanilides 

The electrochemical reduction  of several o-trichloroacetylanilides, 2-

CCl3CO.C6H4.NHCOAr (Ar =Ph, 4-MeC6H4, 4-MeOC6H4),  on mercury pool  in 

acetonitrile, yields 4H-3,1-benzoxazin-4-ones   107   [‎216]. 
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2.6.6 CO2 Incorporation reaction using arynes 

The CO2 incorporation  reaction based upon three component assembly by the 

use of arynes and imines produced  benzoxazinones   109 . The reaction carried 

out by in situ generated benzyne 108 which reacted with aryl imines under a 

CO2 atmosphere (1 atm) [‎323]. 

 
 R R‘ Ar 

a 4- CH3 Me 2,4,6-(CH3)3.C6H2 

b 4-F Me 2,4,6-(CH3)3.C6H2 

c 6- CH3 Me 2,4,6-(CH3)3.C6H2 

d 3- 

OCH3 

Me 2,4,6-(CH3)3.C6H2 

e 4,5-

(CH3)2 

Me 2,4,6-(CH3)3.C6H2 

F 3,6-

(CH3)2 

Me 2,4,6-(CH3)3.C6H2 

g H H 2,4-(CH3O)2.C6H3 

h H H 2,4-(CH3)2.C6H3 

i H H 4-(CH3O).C6H4 

j H H C6H5 

k H H 1-naphthyl 

l H H 2-thienyl 

m H H 4-CF3.C6H4 

n H Bn 4-CH3O.C6H4 

o H n-Bu H 

P H i-Pr H 

 

2.6.7 From 2-(1H-1,2,3-benzotrizol-1-yl)phenylethanone 

Homogenous  flash  vacuum  pyrolysis  reaction of  2-(1 H-1,2,3-benzotriazol-1 

-yl)phenyl ethanone  is  considered  as one-pot synthesis of 2-phenyl-4H-3,1 
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benzoxazin-4-one (1a). Where the benzotriazole underwent acyl migration 

followed by elimination of diazomethane and rearrangement of the intermediate 

formed  [‎218].  

 

2.6.8 From heating  of  acetylanthranilic  acid by microwave 

The benzoxazinone 1b was obtained via heating of acetylanthranilic acid under 

microwave heating conditions [‎300]. 

 

On the other hand, the 4H-3,1-benzoxazin-4-one derivatives  110  can be 

obtained via applying optimized microwave reaction conditions to a variety of 

anthranilic acids and both acyl chlorides (R
1
COCl) and carboxylic acids 

(R
2
CO2H) in the presence of the coupling reagent triphenyl phosphite [‎193].    

 
R R

1
 R

2
 

H Ph  Ph 

H C4H3O(2) Bn 

H  (CH3)3CH 

H   C3H5 

H Et 

4- Me Me 

4-Cl (CH3)2CHCH2 

2-amino nicotinic 

acid 

Ph 

A fast synthesis of 2-substituted-4H-3,1- benzoxazin-4-one  112  is achieved 

from the reaction of acetic acid anhydride with 2-acylaminobenzoic acid  111  

under microwave and solvent-free conditions [‎251]. 
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2.6.9 Thermolysis of  2-(3-benzoylthioureido)-4,5-dimethoxy benzoic 

acid 

2-benzoylamino-6,7-dimethoxy-4H-3,1-benzoxazin-4-one (113) is prepared by 

thermal treatment of benzoic acid derivative [‎138]. 

 

The inactivation of Chymotrypsin and human Leukocyte elastase by compound 

113  is reported [‎138]. 

2.6.10 Thermally induced cyclization of ketenimines 

4H-3,1-benzoxazin-4-one  118  is prepared based on the thermally induced 

cyclization of N-(2-benzyloxycarbonyl)phenyl  keter.imines 117, generated 

from the interaction of 2-azidobenzoyl chlorides  114  with benzylic alcohols 

[‎13]. 

 

 

2.6.11 From o-iodoaniline 

In all the syntheses of 4H-3,1-benzoxazin-4-ones presented so far the common 

scenario begins with materials which have the amine and carbonyl carbon 

R
1
 R

2
 Ar 

H Me 4-MeC6H4 

CI Ph 4-OMe C6H4 

 3,4-(OMe)2C6H4 

3,5-(OMe)2C6H4 
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(which will ultimately become the 1- and 4-positions of the product) already 

positioned appropriately on the benzene ring. An alternate strategy takes 

advantage of carbonylation methodology which allows for the attachment of the 

carbonyl function onto a simpler aniline derivative. This is elegantly 

demonstrated by the reaction of an o-acylamidophenyl iodide  119  in the 

presence of potassium carbonate and palladium catalyst under an atmosphere of 

carbon monoxide which produces the benzoxazinone derivatives  120  [‎59]. 

 

A three-component reaction, using o-iodoaniline as the aromatic anchor, an aryl 

iodide or vinyl triflate (as precursors of the substituent at 2-position), and carbon 

monoxide to supply the 4-carbonyl, allows access to a variety of 2-aryl or 2-

vinyl-4H-3,1-bezoxazin-4-ones [‎59]. A good example of this methodology at 

work is the reaction of o-iodoaniline with triflate  121 to give the steroidal 

benzoxazinone  122. 

 

Similarly, employing o-iodoaniline as building- block, unsaturated halides are 

used as percursors of the substituent at 2-position of oxazinone nucleus, and 

carbon monoxide in the presence of potassium carbonate and catalytic amount 

of Pd(PPh3)4. Such a process can be easily fulfilled to afford 4H-3,1-benzoxazin-

4-one derivatives  123  containing an unsaturated unit, linked to C-2 [‎22]. 
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3.  Reactions of 4H-3,1-benzoxazin-4-ones 

4H-3,l-benzoxazin-4-one derivatives can be considered as semi-acid anhydrdes 

formcd by cyclodehydration of acylanthranilic acids. They undergo many 

reactions of true acid anhydrides, but at slower rate [‎117]. 

Electrophilic reactions on the benzene ring of the benzoxazinone nucleus are 

rare and are probably unnecessary due to the plethora of diversely substituted 

anthranilic acids which are available. We will concern on the remaining reactive 

sites and feature the reactions at the C-4 and C-2 carbons of our heterocycle. 

3.1  Reactions with Hydrogen nucleophiles 

Benzoxazinone nucleus is susceptible to attack by hydride reagents as sodium 

borohydride and tend to give varying mixture of 2-acylaminobenzyl alcohol 124 

and N-alkylanthranilic acid 125 [‎24]. 

 
R = Me, t-Bu, CF3, Ph, styryl, 2-thienyl 

In contrast, catalic hydrogenation of 2-methyl-4H-3,1-benzoxazin-4-one (1b) in 

acetic acid affords only N-acetyl toluidine 126 [‎56]. 

 
Similary, hydrogenation of benzoxazinone 5a under neutral conditions resulted 

in the initial reduction of C=N bond then cyclization with o-carboxylic acid 

group and furnished the tetracycle 127 [‎56].     

 

3.2  Reactions with Oxygen nucleophiles 

The simplest and sometimes the most unwanted reaction of some 4H-3,1-

benzoxazin-4-ones is hydrolysis. Where, the 4H-3,1-beoxin-4-ones are 

exceedingly labile to hydrolysis and the initial cleavage to N-acylanthranilic 

acids parallels that of benzoxazoles to acylarninophenol. 



Introduction 
 

31 

 

However, their sensitivities to hydrolysis vary greatly. 4H-3,1Benzoxazinone 

(formanthranil) 128 and acetanthi-anil lb undergo cleavage by atmosphere 

moisture. The higher 2- alkylbenzoxazinoes are increasingly stable and the 2-

aryl/and 2-styrylbenzoxaziones can be handled without special precautions [‎75].  

 

Kinetic studies for hydrolysis of 4H-3,1 bcnzoxin-4-one in dilute buffers at 0.1 

M ionic strength and D2O was reported. The bases in the buffers were catalysts 

Sand the second order rate constants obeyed a Bronsted relation with isotope 

effect on the OH term. Hydrolysis under acidic and basic conditions in O-

enriched H20 indicated attack at C2 and C4, respectively. R-substituted 2-phenyl-

4H-3, 1 -benzoxazin-4-one (R=H, p-Br, p-Me, p-MeO) showed Hammett p 

values under acidic and basic conditions (-0.38 and +0.71). Strong acid media 

inhibited hydrolysis of the phenyl and p-MeO derivatives in accordance with 

extensive protonation of N1 and a lowering of the H2O activity with the 

increased acidity [‎320]. 

Incorporation of a carboxylic acid at 8-position allows intramolecular 

protonation of N1, which enhances susceptibility attack at C-2 and/or C-4 [‎80]. 

 

3.3  Reactions with nitrogen nucleophiles 

Reaction of 4H-3,1-benzoxazin-4-ones with amines is the most interesting, 

because of the wide range of heterocycles that can be produced either directly or 

through further transformations of the initially formed products. 
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3.3.1 Ammonlysis 

The interaction of 4H-3,1-benzoxazin-4-one derivative 1p with ammonia in 

ethanol produces compound 132 [‎76]. 

 

Ammonia (The simplest of amines) or ammonium hydroxide, when allowed to 

react with benzoxazinone deriative 133 over a period of 1-3 hours, the 

anthranilamide 134 is produced in good yield [‎233,‎230,‎317]. This in turn, can be 

cyclized to 3-unsubstituted-4(3H)-quinazolone 135 under thermal conditions 

(240-280 
0
C) or with acetic anhydride. quinazolone can also be produced after 

longer reaction times with ammonium hydroxide ( 6-24h.) [‎199,‎233,‎230] or by 

heating with formamide (170-175°C) [‎120, ‎119] or ammonium acetate at 130-

135°C [‎37,‎169]. 

 
              X= H ,Cl ,Br ,Me                 

              R =  alkyl ,PhY ( Y =Br ,NHMe ) ,CH2CN                            

Boiling 4,6-dinitro-2-methyl-4H-3,1-benzoxazin-4-one (22) with aqueous 

ammonia; suffered recyclization into the corresponding quinazolone derivative 

136 [‎177]. 

 

2,6-Dimethyl-4(3H)-quinazolinone (137) is produced via interaction of 2,6-

dimethyl benzoxazinone 1z12 with 25% aqueous ammonia in ethanol at room 

temperature for 48 hours. The obtained quinazolone 137 is converted to an 

interesting 6-substituted quinazolone derivative 138, which is known as a 

Cytotoxic active compound [‎61].                
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In contrast, 4H-3,1-benzoxazin-4-one derivative 139 is formylated on treatment 

with excess of formamide and yielded the N-formyl-quinazolinone derivative 

140 [‎108]. 

 

3.3.2 Hydrazinolysis 

3.3.2.1  Reactions with hydrazine hydrate 

Heating 4H-3,1-benzoxazin-4-ones in neat hydrazine hydrate or in pyridine or 

xylene solutions produces the 3-amino-4-quinazolones 141 

[‎57,‎26, ‎306, ‎305, ‎185, ‎270,‎271, ‎208, ‎78, ‎283].    

 
X=H, halo, Me, NO2 

R=Me, Et, i-Pr, CF3, Ph, 2-furyl 

It was found that, cyclization on both nitrogens of the hydrazine to form a 1,3,4-

benzotriazepin-5-one is not observed [‎305].  

Similarly, heating benzoxazinone derivatives 1a,b with hydrazine hydrate in n-

butanol afford 3-aminoquinazolone derivatives 142 [‎211,‎210,‎158].     

 

The quinazolone 142a is reacted with aromatic aldehydes and produces the 

corresponding benzylidene aminoquinazolinone derivatives 143, which in turn 

cyclized to thiazolone derivative 144 by its interaction with thioglycolic acid 

[‎158].  
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On the other hand, treatment of the benzoxazinone derivative 1z5 with hydrazine 

hydrate in ethanol affords the (thienoylamino) dibromobenzamide 145 [‎162]. 

 

Compounds 1b and 1c undergo heteroring opening with hydrazine and give 2-

methyl-3 -amino-4(3H)-quinazolone. Compounds 146 condensed with aromatic 

and aldehydes and give 2-styryl-3-benzyiidene imino-4(3H)-quinazolone 

derivatives 147 (Ar=phenyl, substituted phenyl R=H, Br) [‎29]. 

 

                  R =H ,Br 

Condensation of substituted 4H-3,1-benzoxazin-4-ones 148 with hydrazine 

hydrate produce 3-amino-substituted quinazolinone 149. This compounds 149 

treated with furan-2-aldehydes in the presence of acid catalyst forming 

substituted-furyl-quinazolin-4(3H)-ones 150 [‎254]. 

 

X/Y =H,Br &  R =Ph, Me, n-Pr‎&‎R‘‎=H,‎Me,‎NO2 

A series of novel hydrazones 152 are synthesized by condensation of 3-amino-

6,8-dibromo-2-phenylquinazolin-4(3H)-ones 151 with different aromatic 

aldehydes via cyclized intermediate 6,8-dibromo-2-phenyl-4H-3,1-benzoxazin-

4-one(11). The obtained hydrazones 152 are screened for its Antimicrobial 

activity [‎242]. 
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Ar = Ph, C6H4.OCH3(4), C6H4.OH(2), C6H4.N(CH3)2(4), C6H4.NO2(3), 

C6H4.CH3(4), C6H4.OH(4), C6H4.Cl(4), C6H4.NO2(4), C6H2(OCH3)3(3,4,5), 

C6H3.OH(4).OCH3(3), -CH=CHPh 

Also compound 1m reacts with hydrazine hydrate in ethanol and yields 

aminoidometyl quinazolone 153, which reacts with phthalic anhydride and gives 

phthalimidoquinazolinone 154. And with a second molecule of 6-iodo-2-methyl-

4H-3,1-benzoxazin-4-one 1m yields4-oxoquinazolinylquinazolinone 155 [‎213]. 

6,8-Dibromo-2-methyl-4H-3,1-benzoxazin-4-one (1j) reacts with hydrazine 

hydrate in ethanol and gives 3-amino- 6 ,8-dibromo-2-methyl-4(3H)-

quinazolinone (156) [‎270,‎271]. 

 
Compound 156 reacts with chloro acetyl chloride and gives N-chloroacetyl 

quinazolinone derivative 157a [‎270,‎271]. 
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a R=Cl e R=Et2N 

b R=BuS f R=morpholinyl 

c R=t-BuS g R= piperidinyl 

d R=Me2N h R= N
4
 phenylpiperazinyl 

Compounds 157b-h are prepared by eventual reaction of 157a with the 

appropriate mercaptan or secondary amines, are tested for lethal toxicity in 

mice, antifungal activity in vitro (Currularia lunata and Dreschlera halodis), 

Analgesic activity in mice and Antiflammatory activity in rats [‎270,‎271]. 

In similar way as mentioned above, 6-fluoro-2- substituted 4H-3,1-benzoxazine-

4-ones 158 has reacted with hydrazine hydrate and compound 159 is generated 

[‎325, ‎327].   

 

R = PhCH2CH2, Bn, Ph, 2-thiophenemethylene 

4H-3,1-benzoxazin-4-ones with additional reactive functionalities at 2-position 

undergo further cyclization when exposed to hydrazine hydrate, and form a 

variety of interesting heterocycles 163-167.     

 
  [‎38]     

 
[‎46]    

 

 
[‎169] 
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[‎16,‎17] 

[‎108] 

On the other hand, when the reaction of 4H-3,1- benzoxazin-4-one 139 with 

hydrazine hydrate is conducted in n-butanol, a mixture of 3,5 -bis-(4-

methoxyphenyl)-1H-pyrazole-4-carbonitrile (168) and N,N-bis-(4-

methoxybenzylidene)hydrazine (169) is obtained [‎108]. 

 
                         Ar = C6H4.OCH3(4)  

3.3.2.2  Reaction with hvdrazine hydrate in presence of carbondisulphide 

When the reaction of 4H-3,1-benzoxazin-4-one 1a with hydrazine hydrate is 

conducted in the presence of carbon disulphide in alcoholic potassium 

hydroxide, the 1,3,4-oxadiazolin-5-thione 170 is produced directly [‎164].      
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3.3.2.3  Reaction with subsitituted hydrazines 

Substituted hydrazines react likewise in solvents such as benzene, pyridine, 

ethanol, or acetic acid to furnish 3-N-substituted quinazolone derivatives 171, 

where R can be phenyl [‎213], acyl [‎5], (C= XNHR (X= O or S) [‎158], and 

others [‎9,‎299].    

 
R=Me, Et, i-Pr, CF3, Ph, 2-furyl 

R‘=Ph,‎CH3CO, CONHR,CSNHR 

 

4H-3,1-benzoxazin-4-one 139 is reacted with phenyl hydrazine in the same 

manner like reaction with hydrazine hydrate, it gives a mixture of carbonitrile 

172 and hydrazine derivative 173 [‎108].   

 

Ar = C6H4.OCH3(4)            

Hydrazinolysis of benzoxazinone derivative 1m using phenyl hydrazine 

furnishes the quinazolinone derivative 174. It is used in synthesizing some 

triazino-quinazoline derivatives 177 by introducing aromatic nuclei via Mannich 

reaction with arylamines [‎279]. 
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R 

   
 

 

 

Interaction of 2-methyl-4H-3,1-benzoxazin-4-one derivatives 178 with nalidixic 

acid hydrazide 179 yield substituted 3,1-quinazol-4-one derivatives of nalidixic 

acid 180, which exhibited inhibitory activity against A. hydrophila [‎135].    

 
X= H ,I ,NO2 

When 2-ethoxycarbonyl-4H-3,1-benzoxazine-4-one (181) treated with 

substituted hydrazines 182, the hydrazones 183 are isolated [‎229].   

 
R= Ph, COPh, COpy. 

Combining 4H-3,1-benzoxazin-4-ones 184 acid substituted sulphonylhydrazides 

185 devoid of solvents, followed by heating at 160 °C (oil bath) gave 

compounds 186 as the major products [‎327].    

 
R = phenethyl, Bn, Ph, 2-thiophene-methylene 

R= 4-COOH.Ph, 3-COOH,Ph, 4-NHCOMe.Ph, 4-OCF3,Ph, 3,4-di-Cl.Ph, 4-

CN.Ph, 4-Cl.Ph, Bn, 3-N02-4-Cl.Ph, 4-t.Bu, 2,4-di-Cl.Ph 

Reactions of acetonyl benzoxazinones 61 with methylhydrazine or various 

phenylhydrazines affording the pyrazolyl anthranilic acids 187. Cyclization of 

these intermediates with a mixture of phosphours pentoxide and polyphosphoric 

acid providing the 4-hydroxypyrazolo [3,4- d]quinazoline 188 (Y= OH) 

[‎63,‎288], whereas cyclization with phosphours oxychloride gives the 4-chioro 

analog 188 (Y= Cl) [‎73,‎72].   
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R  = Me, Ph 

X= H, Cl, I, Me, Et, OMe, CF3, COOH, NO2 

Y= OH, Cl 

Symmetrically disubstituted hydrazines are reacted with cyano derivative 189 

with loss of HCN to produce 1,3,4- benzotriazepin-2,5-diones 190 [‎292].     

 
R= Me, Et, i-Pr 

3.3.2.4  Reactions with hydroxylamine hydrochloride 

Reaction of 4H-3,1-benzoxazine-4-one derivatives 191 with hydroxylamine 

hydrochloride in refluxing pyridine afford 3-hydroxy-4-quinazolinone 

derivatives 192 [‎50, ‎92,‎121, ‎161].    

 
R=Mc, Et, i-Pr, CF3, Ph, 2-furyl 

X=H, halo, Me, NO2 

 

3.3.2.5  Reactions with thiosemicarbazide and aminoguanidines 

If heating 2-methyl-4H-3,1-benzoxazin-4-one (1b) with thiosemicarbazide in 

acetic acid in the presence of fused sodium acetate, the conversion does not stop 

at the thiocarbamide intermediate 193 but continues to cyclodehydrate providing 

194 [‎159]. 
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In a similar fashion, refluxing 2- phenyl (or methyl)-4H-3,1-benzoxazin-4-ones 

(1a or 1b) with aminoguanidine in pyridine to afford the amino derivatives 195 

[‎71].   

 
R=Me,Ph 

3.3.3 Aminolysis 

3.3.3.1  Reactions with primary nonaromatic amines 

In many cases, acylanthranilamides are the products of the interaction of 4H-

3,1-benzoxazin-4-ones with primary amines (due to the weak nucleophilicity of 

primary amines in comparison with aromatic amines and consequenyly depend 

on the mode of attacking the benzoxazinone moiety).Reacion of 4H-3,1- 

benzoxazinone 36 with isopropyl amine and/or methylamine in THF produced 

the corresponding pyridylpyrazole anthranilic diamides 196.  Compounds 196 

have insecticidal potency and a Calcium mobilization threshold (CMT). 

 
 

a;   X= C1, Me  

[‎190,‎192] 
       Y=H,Cl  

       Z=CF3 

       R=i-Pr 

b ;  X=CH3 

[‎191] 
      Y=H,Cl,Br,I,CF3 

Z=Br,CI, CF3, OCH3, OCF2H,  

OCH2CF3 R = Me, i-Pr 

Reactions of 4H-3,1-benzoxazin-4-one 1b with isopropyl amine and/or t-

butylamine produces N-acylanthranilamide 197 [‎114,‎118]. 
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a, R= -CH(CH3)2 b, R= -C(CH3)3 

N-acylanthranilamide 197 requires temperatures above 200 °C to affect 

cyclization into 3-substituted quinazolinone derivative 198 [‎115, ‎117].   

 

Instead of using high temperature to effect cyclization, microwave-assisted 

cyclocondensation is used to obtain 2,3-disubstituted quinazolinone 199 [‎179]. 

 

R1 = Me, Et R2 = Me, n-Bu, Et3N, ,  

 Simple straight-chain alkylamines as methyl and n-butyl amines react with 

benzoxazinone 1b to afford 3-substituted-4-quinazolinones 200 [‎207].   

 
R = Me, n-Bu 

2-Methyiquinazolinone 200 can be easily homologated to styryl derivative 201 

by refluxing it with an appropriate  aldehyde [‎32].    

 
R=Me, n-Bu Ar=Ph, naphthyl, 2-furyl 
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4H-3,1-benzoxazin-4-one 202 furnishing 3-substituted quinazolin-4(3H)-one 

204 via insertion of Boc-protected aminomethylpiperidine or 3-

aminomethylmorpholine, led to intermediate 203 which is deprotected and 

subsequently is alkylated using reductive amination or nucleophilic substitution 

conditions [‎261]. 

 
 

The compounds thus obtained are collected in the following table 

 

 X Y Z R R‘ 

a C6H4Cl(4) H CH2 C6H4CH3(2) Et,i-Pr, 

(CH2)3CH-, 

(CH2)2OCH3, 

(CH2)2F, 

EtCF3,n-Pr-

CF3 

b C6H4Cl(4) H CH2 C6H4OCH3(2) Et 

c F.C6H4 (4) H CH2 i-Pr Et 

d H H CH2 C6H4CH3(2) i-Pr 

e OCH3 H CH2 C6H4OCH3(2) Et 

f OCH3 H CH2 C6H4CH3(2) Et 

g F.C6H4 (4) H CH2 C6H4CH3(2) H, i-Pr 

h Br H O C6H4CH3(2) Bn, H, i-Pr 

i H C6H4Cl(4) CH2 C6H4OCH3(2) Et 

 

3.3.3.2  Reactions with secondary amines 

In a similar fashion, as isopropyl and/or t-butylamines are reacted with 4H-3,1-

benzoxazin-4-ones 205 and produce N-acylanthranilamides 206. Also secondary 

amines such as dimethylamine, morpholine, piperidine, and pyrrolidine are 

reacting and produce N-acylanthranilamides 206 [‎71]. 
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4H-3,1-benzoxazin-4-ones 207 with sulphonyl group introduced at 2-position 

are reacting with piperidine under differenet reaction conditions leading to 208-

210. It gives an idea about the extent of the reactivity of the benzoxazinone 

fragment, where the chlorosulphonyl group is more reactive than the 

benzoxazinone fragment toward amines [‎294]. 

 

 
3.3.3.3  Reactions with alkylamines 

 
3.3.3.3.1  Reactions with benzylamine 

Treatment of benzoxazinone 1p with benzylamine in ethanol affords N-

acylanthranilamides 211 [‎76]. 
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On the other hand, treatment of 2-propyl-4H-3,1-benzoxazin-4-one (1g) with 

benzylamine yields 3-benzyl quinazolinone 212 [‎126]. 

 

Bromination of quinazolinone 212 followed by addition of N,N-dimethyl 

ethylene diamine produces 213. The latter quinazolinone 213 reacts with 4-

fluorobenzoyl chloride to furnish  214. Comnound 214 is a biologically active 

compound and useful in trearment of Cancer, Hyperplasmia, Restenosis immune 

disorders and inflammation [‎126]. 

 

2-Substituted acrylonitril-4H-3,1-benzoxazin-4-one 139 reacts with benzylamine 

under different reaction conditions in order to give a mixture of N-

benzylquinazolinone derivative 215 and quinazolin-2,4-dione 216 [‎108]. 

 

3.3.3.3.2   Reactions with phenylethylamine 

Search for novel drug-like Calcilytics identified a new quinazolinone derivative 

217 formed via heating 4H-3,1- benzoxazin-4-one 1p with phenethylamine 

[‎319]. 
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Similarly, refluxing 2-phenyl (or substituted phenyl)-4H- 3,1-benzoxazin-4-ones  

218 with a 10 fold excess of phenethylamine for 2-3 hours at 200 °C produce the 

corresponding 4(3H)-quinazolin-4-one derivatives  219 [‎273]. 

 

X = H, 3-F, 3-OMe, 4-OMe, 2-OH, 3-OH, 4-OH, 2,5-di-OH 

Similarly, fusion of  2-(2-fluorophenyl)-substituted benzoxazinone 5f and 

phenethylamine at 200 °C, resulted in the dominant nucleophilic displacement 

of fluorine substituent with the amino moiety .For preservation of the 2-(2- 

fluorophenyl) fragment, synthesis of the intermediate bisamide  220  was carried 

out in pyridine at 120 °C followed by thermal cyclization to 2-(2-fluorophenyl)-

3 -phenethyl-3H-quinazolin-4-one (221) [‎273, ‎313]. 

 

Benzoxazinones  222 bearing fluorine at 5, 7, or 8- position are submitted to the 

latter reaction with phenethylamine lead to amino-substituted quinazolinones 

223 (where undesired nucleophilic  displacement  of the fluorine by the amine 
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occurs), probably due to the reaction conditions (elevated temperature and 

absence of solvent) [‎273]. 

 

a X= 

5-F 

Y=  5-PhCH2CH2NH 

b X= 

7-F  

Y=  7- PhCH2CH2NH 

c X= 

8-F 

Y=  8- PhCH2CH2NH 

 

Applying  microwave  irradiation to the above benzoxazInone 222b results 7-

fluoro-substituted quinazolinone 224, whereas 5- and 8-fluoro-substituted 

benzoxazinones 222a,c still produce products of nucleophilic displacement  223 

a,c [‎273]. 

 

A series of 2-(2-hydroxyphenyl)-3-phenethylquinazolin-4(3H)-one 227 are 

prepared in the same fashion starting from 2-(2-hydroxyphenyl) substituted 

benzoxazinones 225 and phenethyl amines 226 [‎273]. 
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 X Y 

a 8-

Me 

H 

b 7-F H 

c 7-Cl 3-F 

d 6-Cl H 

e 5-

Me 

3-F 

f H 3-Cl 

g 6-

Me 

H 

 X Y 

h 5-

Me 

3-F 

i 6-F H 

j 6-F 3-F 

3.3.3.4  Reactions with anilines 

Several  experimental  conditions  for the reactions of anilines with 4H-3,1-

benzoxazin-4-ones  are reported. The reactants can be combined neat at room 

temperature [‎249], at elvated temperature ranging from 150- 220 °C 

[‎287, ‎282, ‎152, ‎157] or at 150-180°C in the presence of zinic chloride 

[‎87, ‎214, ‎7]. Alternatively, the reaction can be performed in solvents such as 

pyridine [‎296,‎280], dioxane [‎90,‎16,‎17], acetic acid [‎206], dimethylformamide or 

ethanol [‎90,‎154]. Substituted anilines 229 afforded quinazolinones 230 when 

reacted with substituted benzoxazinones  228. 

 
X=H, halo                                                                                                                                                           

R=  Me, CH2CI, Ph, CH2Ph, COOEt                  

 Y Ref. 

a Halo [‎90] 

b Me [‎154] 

c OH [‎183, ‎281, ‎182] 

d OMe [‎258] 

e Phenoxy [‎33] 

f NO2 [‎11,‎286] 

g SO2NH2 [‎231,‎232,‎33] 

h COOEt [‎23,‎207] 
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3.3.3.4.1  Reactions with p-bromoanilines   

p-Bromoaniline for example, reacts with benzoxazinone 1b in ethanol and 

affords 3-(bromophenyl)-2-methyl-3H- quinazolin-4-one  (231)  [‎122]. 

 
Ar = Ph, 4-C1.Ph, 2-theinyl, 4-OMePh 

3.3.3.4.2  Reactions with p-aminodiphenylamine   

In similar fashion, interaction of 2-phenyl-6-iodo-4H-3,1-benzoxazin-4-one (1q) 

with p-aminodiphenylamine yields  6-iodo-2-phenyl-3-(4‘-phenylaminophenyl)-

quinazolin-4-one 

(233)  [‎131]. 

 

3.3.3.4.3  Reactions with o-toluidine  

Refluxing a mixture of benzoxazinone 1b and o-toluidine in toluene under 

azeotropic conditions furnishes the CNS agent Methaqualone 234 [‎257]. 

 

The above reaction also can be conducted in acetic acid followed by 

condensation of the produced quinazolinone 234 with 2-pyridinecarboxaldehyde 

in the presence of zinc chloride and provided 2 [(pyridine-2-yI)vinyl]-3 -(2-

methylphenyl)-quinazolin-4(3H)-one  (235), which is known as Piriqualone and 

it was tested as anticonvulsant agent [‎318].  
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Starting from substituted 2-methyl-4H-3, 1-benzoxazin-4-ones, a series of 3-(2-

methylphenyl)-2- [(2-pyridyl)vinyl] quinazolones  236  is obtained [‎318]. 

 

X = 6-CR3, 6-F, 6-Cl, 7-Cl, 8-Cl, 6,8-Cl2, 6-Br, 8-OCR3. 6,7-(OCH3)2 

7-Carboxyquinazolone 237 is synthesized by mixing benzoxazinone 20 and o-

toluidine at room temperature for 3-4 hours [‎249]. 

 

3.3.3.4.4  Reactions with 2-substituted and/or 2,6-disubstituted anilines  

A variety of 2-substituted and/or 2,6-disubstituted anilines interact with 

substituted 4H-3, 1 -benzoxazin-4-ones to produce quinazolinone derivatives  

238  [‎318]. 
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 X Y Z  X Y Z 

a H F H g F Cl H 

b H Cl H h F Br H 

c H Br H i H H H 

d H CF3 H j H CH3 CH3 

e H OCH3 H k H Cl Cl 

f F F H L F F F 

In a similar fashion, a series of 3-(2-chlorophenyl)-2- substituted quinazolones 

239 is prepared and their biological activity are tested. They are identified as 

antagonist template for AMPA receptors (play an important role in 

pharmacological studies of glutamate receptors) [‎65]. 

 
                                        R 

H CH3OCH2 piperidine 

CH3 CH3CH2OCH2 (CH3)2CHNHCH2 

CHO CH2F (CH3)2NCH2CH2N(CH3)CH2 

CH2NH2 CN (C2H5)2NCH2 

COOH COOCH3 (CH3)2NCH2 

CH2OH C2H5NCH2 CH3NHCH2 

AcOCH2 pyrrolidine 

5,7-Dimethoxy-2-substituted benzoxazinones  240  are  reacted with p-

methoxyaniline either via refluxing in xylene for 4 hours or in acetic acid at 60 

°C for 24 hours and afforded 3-(4-methoxy phenyl)-4(3H)-quinazolinone 241 

[ ‎136]. 

 
R = H, Me, Et, n-Pr, n-Bu, i –Bu 

 

3.3.3.4.5  Reactions with anilines containing reactive function groups   

3.3.3.4.5.1 Reaction with 2-cyanoanilines 
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X= H, Cl , Me      &     Y = H, Cl, Me    &     R= Me ,n-Pr, i-Pr 

3.3.3.4.5.2  Reactions with p-aminoacetophenone 

Benzoxazinone 1m condenses with 4-amino acetophenone in n-butanol and 

gives 2-methyl-6-iodo-3-(4‘- acetylphenyl)-quinazol-4-one (245a,b) [‎130]. 

 

a ; X= O                                                                                                                                                           

b;  X= NNHCONH2 

The semicarbazone 245b was obtained from 245a by refluxing with an 

equimolar amount of semicarbazide hydrochloride in ethanol [‎130].  

Cyanopyridin-2-(1H)-thione derivatives were obtained via the reaction of 

arylmethylene-cyanothioacetamide (ArCH=C(CN)CSNH2) with the active 

methylene carbonyl quinazolone 245b. An assay for Antitumor activity showed 

that compound 246 (Ar= 4-OCH3C6H4) has a significant activity against Ehrlich 

Acites Carcinoma tumor cells (in vitro) and displayed a significant percent of 

the nonviable tumor cells to about 40% and 80% at concentration of 10 and 

100mg, respectively [‎130]. 
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Ar=  Ph, 4-pyridyl, 2-thienyl 

3.3.3.4.5.3  Reactions with 4-hydroxyanilines 

Treatment of 4H-3,1-benzoxazin-4-ones  247 with 4- hydroxyanilines 248 yield 

the corresponding quinazolone 249 [‎245]. 

 
R = Me, Ph, CH2Cl, CH2Ph                                                                                                                                   

a;‎R‘=‎H,‎‎‎‎X=H‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎‎b;‎R‘=‎Me,‎‎‎‎‎X=‎NO2 

The latter quinazolones 249 react with 2-(4- diethylamino-2-

hydroxybenzoyl)benzoic acid (250) in the presence of sulphoric acid to produce 

fluorans  251 [ ‎245]. 

 
3.3.3.4.5.4  Reactions with sulphanilamide 

3-(4-sulphamoylphenyl)-4(3H)-quinazolin-4-ones (255; R = alkyl; R
1
 = H, Me, 

halo; R
2
 = H, Cl, NO2 R

3
= H, halo) are synthesized by condensation of 

sulphanilamide with various 4H-3, 1-benzoxazin-4-ones  252.  2-amido-N-(4-

sulphamoyl phenyl)benzamides are isolated as reaction intermediates. Some of 

quinazolone derivatives 255 showed significant anticonvulsant effects against 

pentetrazoll- induced avulsions   [‎111]. 
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Similarly, 1- [4-(4‘-oxo-2-methyl/ phenyl-4-(3H)-quinazolin-yl)-3-aryl  ureas  

(259; R = Me, Ph; R
3 

= H, Me; R
2
= H, Me;  R

1
,R

2
= H, Br) are prepared by 

reaction of corresponding quinazolinone-sulphanilamides 258 with aryl 

isocyanates in the presence of K2CO3 in acetone solution. the corresponding 

quinazolinones are obtained from interaction the corresponding 4H-3,1- 

benzoxazin-4-ones  256 [‎221]. 

 

Both the oral and i.p. LD
(50)

 values for 259 in mice were 1600 to >2000 and 600 

to 800 mg/Kg. This compounds were evaluated for their hypoglyceamic activity 

against the  streptozotocin induced diabetic rats. (259; R = Ph; R
3
= H, Me; R

1
= 

R
2
= H) decreased the blood sugar level significantly both in normal and 

streptozotocin-induced diabetic rats. The other compounds showed significant 

hypoglyceamic activity [‎221]. 

3.3.3.5  Reactions with amino heterocyclic compounds 

Amino heterocycles  such as pyridine, pyrimidine [‎277,‎31],pyrazole  [‎247], 

thiazole [‎277,‎113], or 1,3,4-thiadiazole [‎243, ‎298, ‎238] have been successfully 

useful to prepare 3-heterosubstituted quinazolone with high biological activity 

[‎11, ‎276, ‎187]. 
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Fusion of 6-chloro-2-methyl-4H-3,1-benzoxazin-4-one  21b  with heterocyclic 

amines  260 produces  3-heterocyclic-2- methylquinazolone derivatives  261  

[‎252]. 

 

a;R=5-indazolyl                                                                                                                                             

b; R= 1-ethyl-5-pyrazolyl 

Refluxing  equimolar amounts of 2-methyl quinazolone 261 and benzaldehyde 

in glacial acetic acid; the 3-heterocyclo-2-styrylquinazolinones 262 are 

generated [‎253]. 

 

a; R= 5-indazolyl                                                                                                                                               

b; R= 1-ethyl-5-pyrazolyl 

Reaction of 4H 3,1-benzoxazin-4-ones 1a,c,m with 2- substituted-3-

aminoindoles 263 in dry pyridine produce 2- methyl-3 -(2‘-substItutedindol-3-

yl)-4(3H)-quinazolinone 264  [‎184]. 

 

X= H, 6-I, 6-Br                                                                                                                                                  

R= H, Me 

Also 4H-3,1-benzoxazin-4-one  1b is reacted with 2,6- pyridindiamine to furnish 

3-substituted quinazolone 265 [‎290].  
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Synthesis of 3-(1‘,3‘,4‘-thiadiazolyl)-2-styrylquinazolin-4(3H)-ones (268) is 

accomplished by a three-step procedure, the intermediate 3 -(1,3 4-

thiadiazoloIyl)-2-methyl quinazolinones 267 is obtained by refluxing  2-methyl-

4H-3,1-benzoxazin-4-one 1b with thiadiazole-amino  derivatives  266  

[‎168]. 

 

 R Ar  R Ar  R Ar 

a Ph 4-

ClC6H4 

g Ph 3-

ClC6H4 

m Ph 4-

pyridyl 

b 4-

OCH3C6H4 

4-

ClC6H4 

h 4-

OCH3C6H4 

3-

ClC6H4 

n 4-

OCH3C6H4 

4-

pyridyl 

c 4-CH3C6H4 4-

ClC6H4 

i 4-CH3C6H4 3-

ClC6H4 

o 4-CH3C6H4 4-

pyridyl 

d 4-ClC6H4 4-

ClC6H4 

j 4-ClC6H4 3-

ClC6H4 

p 4-ClC6H4 4-

pyridyl 

e 3-ClC6H4 4-

ClC6H4 

k 3-ClC6H4 3-

ClC6H4 

q 3-ClC6H4 4-

pyridyl 

f -CH=CHPh 4-

ClC6H4 

l -CH=CHPh 3-

ClC6H4 

r -CH=CHPh 4-

pyridyl 

 

 

3.3.3.6  Reactions with diamines 

3.3.3.6.1   Reactions with o-phenylenediamine 

If refluxing benzoxazinone derivatives 269 with o-phenylenediamine in 

chloroform, 2-substituted benzamidazoles 270 are formed. Conversally, heating 

the above mixture in polyphosphoric acid at 200 °C provided 271 [‎250,‎163]. 
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R = Me, Ph, CH2Ph 

If compound 271 is heated at 300 °C in a sublimation apparatus it 

cyclodehydrated and benzimidazo quinazoline 272 is produced [‎250]. 

 

Refluxing a mixture of 2-ethyl-6-iodo-4H-3,1- benzoxazin-4-one (20b) and o-

phenylenediamine in acetic acid in the presence of fused sodium acetate resulted 

the formation of tetracyclic compound 273 [‎30]. 

 

Cyclocondensatin of 2-aryl benzoxazinones   274 (R = Ph or substituted Ph) 

with o-phenylenediamine catalyzed by   orthophosphoric acid yield analgos 

benzoimidazo quinazolinoneS 275 [‎237]. 
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X= H, 2-OH, 4-NO2 

4H-3,1-benzoxazin-4-ones  (276) reacts with o-phenylenediamine to afford 277 

[‎250]. 

 
3.3.3.6.2  Reactions with ethylenediamine 

2-Methyl-4H-3,1-benzoxazin-4-one 1b as well as 2- phenyl analog 1a are 

reacting with ethylenediamine and produce the conesponding 3-functionalized 

quinazolones 278 [‎239,‎114,‎118, ‎74]. 

 

R = Me, Ph 

Analogs such as this have the added capability to react further and generated 

more complex heterocyclic systems [‎250]. For example, heating quinazolinone 

279 in acetic acid in the presence of fused sodium acetate, cyclodehydration 

occurred and the imidazolo quinazoline 280 is generated [‎30]. 

 
3.3.3.6.3   Reactions with p-phenylenediamine 

Interaction of 2-methyl-4H-3,1-benzoxazin-4-one (1b) with p-phenylenediamine 

affords quinazolinone 281 [‎146]. 

 

Treatment of quinazolinone 281 with alkyl isocyanates followed by 

cyclocondensation with phenacyl bromides or chloroacetic acid furnished 
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quinazolinones 282 bearing heterocyclic moieties with high biological activities 

[‎146]. 

 
a b c 

R = NHCSNHR
1
 R = 3-alkyl- 4-

aryl-2, 3-

dihydrothiazol-2-

ylideneamino 

R=3-alkyl-4-oxo- 

thiazolidin-2-

ylideneamino 
R

1 
= Me, Et, Bu, CH2Ph 

 

3.3.3.7  Reactions with aminoacids 

1 ,4-Disubstituted 3-[3‘-(2‘-phenyl-4-oxo-quinazolinyl)]- 2-azetidinones 284 

[‎240],‎were‎prepared‎by‎‎cyclocondensation‎of‎Schiff‘s‎bases‎RN=‎CHR1 (same 

R groups) with ketenes , the ketene was prepared by treating 1a (X =O) with 

H2NCH2COOH to give 283b (X = NCH2COOH) which was converted to the 

acid chloride 283c (X = NCH2COCl). Treatment of the acid chloride with Et3N 

gave 283d (X = NCH=CO) in situ. Compounds 284 showed antiimplantation 

acitivity in rats [‎240]. 

 
R R1 

Ph Ph 

4-

OMeC6H4 

2-

CH3C6H4 

2-NO2C6H4 3-

CH3C6H4 

2-FC6H4 4-

ClC6H4 

 

In the same manner, carboxyphenylquinazolones 286 has been obtained via 

cyclocondensation of 2-aryl or alkyl-8- bromo-4H-3,1-benzoxazin-4-one 285 

with p-aminobenzoic acid [‎225]. 
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X = H ,Br     &    R = Ph ,CH2Cl 

2(phenyl/chloromethyl)-3-[4-(N,N-disubstituted amino carbonyl)Phenyl]-8-

substituted 4(3H)quinazolones 287 are synthesized by treating 

carboxyquinazolinone 286 with SOCl2 in benzene and with the different 

secondary amines. All quinazolinones 287 are screened for toxicity, central 

nervous system, cardiovascular and anti-inflammatory activites. Most of these 

compounds are found to be non-toxic and stimulant in nature. Some of this 

compounds also exhibited cardiovascular and   anti-inflammatory activities 

[‎225]. 

 

X = H, Br                                                                                                                                                              

R = Ph, CH2Cl                                                                                                                                                 

R1R2N = morpholino, N-Me piperazino, Et2N, (HOCH2CH2)2N, piperidino,N-

phenylpiperazino 

 

3.3.3.8  Reactions with aminoalcohols 

2-Methyl-4H-3,1-benzoxazin-4-one 1b reacts with ethanolamine to produce the 

corresponding 3-hydroxyethyl quinazolone 289 [‎71]. 

 

Heating of the resulting quinazolinone 289 with benzaldehyde yields the styryl 

derivative 290. Epoxidation of the double bond, then treatment of the product 

with sodium methoxide afforded 291 as a result of intramolecular attack of 

ethanol group on the epoxide [‎81]. 
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Heterocondensed quinazolones   1 ,4-oxazino[3 ,4-b] quinazolin-6-one 292 has 

been obtained (chloromethyl)-4H-3,1 -benzoxazin-4-one 1h with ethanol amine 

followed by base-catalyzed cyclization [‎227]. 

 
3.3.3.9  Reactions with Schiff’s bases 

Condensation‎ of‎ methylnaphthoxazinone‎ 293‎ with‎ ArCH=NAr‘‎ (Ar,‎ Ar‘ 

substituted phenyl) in acetic acid yield benzoquinazolones 294 [‎186]. 

 

Similarly, compounds 297 are prepared by reaction of 4H-3,1-benzoxazin-4-one 

derivatives‎ ‎ 295‎ with‎ Schiff‘s‎ base‎ 296.‎ Compounds‎ 297‎ are‎ tested‎ for‎

Anthelmintic, Virucidal and Bactericidal activity [‎278]. 

 
R = Me,Ph                                                                                                                                                        

R1 = 3-NO2, 4-OH, 4-NMe2, 2-OH, 4-Cl                                                                                                             

R2 = H, Br                                                                                                                                                       

R3= H, Br 

3.3.3.10  Reactions with azines 

6- Bromo-2-methyl-4H-3,1-benzoxazin-4-one (1c)  undergoes hetero-ring 

opening followed by recyclization and condensation when treated with azines 

298 and yielded 3-arylideneamino-substituted quinazolin-4-(3H)one 299. The 

reaction involves a cleavage of the azine into its amine and  arylidene  moieties 

which are smoothly incorporated into 1c via nucleophilic attack of the amine at 

position-4 and condensation of the aldehyde with a reactive methyl group at 

position-2 respectively [‎77]. 
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R = H, 4-OMe 

3.3.3.11  Reactions with sodium azide 

Treatment of 4H-3, 1-benzoxazin-4-ones  300  with hydrazoic acid (generated 

with sodium azide in acetic acid)  [‎163, ‎203, ‎28, ‎119, ‎109, ‎43, ‎86] or directly 

with sodium azide in dimethylformamide [‎132] resulted in the formation of the 

tetrazolyl benzoic acids 301. 

 
X =  H, Me, Br                                                                                                                                                  

R= H, Me, pr, ph, styryl, 2-thienyl 

Reaction of compound 1z5 with HN3 gave the tetrazole 302 along with the 

benzimidazolone 303 [‎162]. 

 

3.3.4 Reactions with carbon nucleophiles 

3.3.4.1  Reactions with Grignard reagents 

The benzoxazinone 1b reacts with Grignard reagents in a fashion determined by 

the manner in which the reaction is carried out [‎315].      
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While this benzoxazinone 1b reacts with cyclohexyl magnesium bromide in 

THF to afford ketone 306 [‎62]. 

 
6,8-Dibromo analog 1j reacts with Grignard reagent and provide the unexpected 

products 307 [‎196]. 

 
a; Ar = Ph             b; Ar = CH2Ph 

On the other hand, 2-phenyl-4H-3,1-benzoxazin-4-one  1a  on reaction with 

phenyl magnesium bromide by either the normal or inverse addition method 

providing only 2- benzamidphenyl diphenyl carbinol 308 and its dehydration 

product 2,4,4-triphenyl-3,1-benzoxazone 309 [‎12]. 

 

Similarly, 2-methyl-7-methoxy-4H-3, 1-benzoxazin-4-one reacts with p-

methoxyphenyl magnesium bromide to give 2-acetamido-4,4-

dimethoxybenzophenone [‎150]. 

6,8-Dibromo-2-phenyl-4H-3,1-benzoxazin-4-one (1I) reacts with different 

Grignard reagents affording different products 310-312 depending on the nature 

of the reagent and not on the reaction conditions [‎163]. 
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R = Et, 4-OMePh 

Benzoxazinones 313 reacting with pyrrolyl Girgnard reagent followed by 

hydrolysis to afford 2-amino-5- chlorophenyl-2‘-pyrrylketone 315 which is used 

as a key intermediate in the synthesis of HIV Tat-Antagonists [‎226]. 

 

6-Halo-2-methyl-4H-3, 1-benzoxazin-4-one 316 reacts with Grinard reagent 315 

and produces ketone 318, which by hydrolysis gives the amines 319 and 320 

[‎268]. 

 

X = F, Cl, Br 
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The benzoxazinone 321 is reacted with Grignard reagents and gave the carbinols 

322 which are identified as o-(cinnamoylamidophenyl)diarylcarbinols [Error! 

eference source not found.]. 

 

As a point of interest, 2-p-tolyl and/or p-chlorophenyl-4H-3,1-benzoxazin-4-

ones  323  are reacted with PhMgBr or CH3I and gave the carbinols o-

[HOC(R
1
)2] C6H4NHCOR [324;R

1
= CH3, C6H5; R =C 6H4.CH3(4), C6Cl(4)] 

which on heating with Ac2O-AcONa are cyclized to 4,4-(diphenyl or dimethyl)-

2-(p-tolyl or p-chlorophenyl)-3,1-benzoxazines 325 [‎329]. 

 

Reaction product 326 of benzoxazinone 1b and 4-chlorophenylmagnesium 

bromide are treated with sodium ethoxide and are cyclized to the 4-

phenylcarbostyril 327 [‎151,‎197]. 

 

Bezoxazinone 1b reacts with 3,5-dimethylphenyl magnesium bromide and 

produces 328a. The acyl group of 328a  is removed under acidic conditions and 

resulting 2- aminobenzophenone 328b. It condenses with methyl acetoacetate to 

afford the quinoline 329, which is then elaborated by using Wittig methodology 

to the 4-arylquinolin heterocycle 330. Compound 330 comprises the 

hydrophobic domain of reductase inhibitors [‎316]. 
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Cardiotonic bemarinone, 5,6-Dimethoxy-4-methyl-2(1H)- quinazolinone 333 is 

readily prepared from 4H-3,1-benzoxazinone 331 [‎70]. 

 

Addition of 2-methyl benzoxazinone 1b to an excess of t-butyl magnesium 

chloride produces the secondary alcohol 334. The first equivalent of Grignard 

reagent adds normally to 1b to generate N-acetylbenzophone derivative, then the 

second equivalent of the reagent instead of adding to the newly formed ketone, it 

reduces the keto group presumably because of highly steric interactions between 

both ketone and organometallic [‎328]. 

 

BisGrignard reagents such as 335 add to 2-methyl benzoxazinone 1b to give 

tertiary alcohol 336 [‎60]. 
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4H-3,1-Benzoxazin-4-ones 337 have bulky group at 2- position also react with 

Girgnard reagent PhMgBr and produce compound 338 [‎263]. 

 

 

3.3.4.2  Friedel-Crafts reactions 

2-Phenyl-4H-3, 1 -benzoxazin-4-one 1a  and cyclohexyl-(4H)-3,1-benzoxazin-4-

one 339 are reacted with toluene in the presence of anhydrous AICl3 under 

Friedel-Crafts conditions to give 2-benzamido and 2-cyclohexylamido-p-methyl 

benzophenone 340 [‎265,‎267]. 

 

6, 8-Dibromobenzoxazinone 1I is submitted to arylation by applying Friedel-

Crafts reaction conditions, benzophenone derivatives 341 are afforded. 

Compound 341a is reacted with hydroxylamine hydrochloride to yield oxime 

342 [‎163]. 
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Ar = Ph, 4-CH3C6H4, 3,4-di-MeC6H3,  2,4-di-MeC6H3,  2,6.di-MeC6H3 

In contrast,  6,8-dibromo-2-methyl-4H-benzoxazin-4-one 1j arylated in different 

fashion; where it reacts with hydrocarbons namely, benzene, ethylbenzene, m- 

and p-xylene to afford either two benzophenone derivatives 343 and 344 in case 

of less bulky hydrocarbons (benzene, ethylbenzene) or only one product 345 in 

case of more bulky m- and p-xylene [‎196]. 

 

R = 3-Me, 4-Me                                                                                      X = H, Et 

 

Also 4H-3,1-benzoxazin-4-ones 41 with bulky groups at 2-position arylated 

when submitted to react wits hydrocarbons under Friedel-Crafs reaction 

conditions producing benzophenone derivatives 346. 

 

 Ar Ar‘ Ref. 

a 4-OCH3C6H4 3-NO2C6H4 3-indolyl  [‎86] 

b 1-naphthyl 2-furyl 2,4-di-MeC6H3 2,5-di-MeC6H3 [‎6] 
 

3.3.4.3  Reactions with active methylene containing compounds 

Reaction  of benzoxazinones with active methylene containing compounds 

provide a variety of interesting results. Heating  the benzoxazinones 347 with 

diethyl malonate, ethyl cyanoacetate, or ethyl acetoacetate in dry benzene 

produce.‎one‎and‎the‎same‎product‎‎348‎as‎the‎consequence‎of‎the‎loss‎of‎the‎R‘‎

group [‎210, ‎265,‎267‎92, ‎212]. 
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z  

R = Ph, CH2Ph, CH2CN, 2-naphthyl                                                                                                             

R‘=‎COQEt,‎CN, COMe 

An  analogous reaction of thienyl derivative 1p with ethyl cyanoacetate 

affording the cyclized product 349 [‎163]. 

 

Under the same conditions, benzoxazinone 1b with malononitrile and a mixture 

of 350 and 351 is furnished [‎209]. 

 

Using potassium t-butoxide to generate the anion of the active methylene and 

running‎ the‎ reaction‎ at‎ room‎ temperature,‎ allow‎ the‎ R‘‎ group‎ to‎ be‎ retained‎

giving compound 352. That in turn, can be cyclized to the 4-hydroxy-2-

quinoline 353 with either sodium alkoxide or 8% alcoholic hydrochloric acid 

[‎79]. 

 

R = COOEt, CN, COMe, SO2Me 

Recentely, [‎274] showed that the hit-to-lead optimization of the HNE inhibitor 

5-methyl-2-(2-phenoxy-pyridin-3-yl)-benzo[d][1,3]oxazin-4-one is described. A 

structure–activity relationship study that focused on the 5 and 7 benzoxazinone 

positions yielded the optimized 5-ethyl-7-methoxy- benzo[d][1,3]oxazin-4-one 

core structure. 2-[2-(4-Methyl-piperazin-1-yl)-pyridin-3-yl] derivatives of this 

core were shown to yield HNE inhibitors of similar potency with significantly 

different stabilities in rat plasma. 
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More recently, Waisser et al. [‎311] showed that the  new 3-benzyl-4-thioxo-2H-

1,3-benzoxazine-2(3H)-ones and 3-benzyl-2H-1,3-benzoxazine-2,4(3H)-

dithiones were synthesized. The compounds were tested for in vitro 

antimycobacterial activity against Mycobacterium tuberculosis, Mycobacterium 

kansasii and Mycobacterium avium. The replacement of the carbonyl group by 

the thiocarbonyl group increased the antimycobacterial activity. The most active 

derivatives were more active than isonicotinhydrazide (INH). The cytotoxicity 

and the antiproliferative activity were studied as well. 
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DISCUSSION 

 

1.  Synthesis and reactions of N-(2-(4-chlorophenyl)-1-(4-oxo-

4H-benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-

yl)acetamide 
The present work deals with synthesis of N-(2-(4-chlorophenyl)-1-(4-oxo-4H-

benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide (2), as a 

key starting material for many benzoxazinone derivatives. 

It is well known [‎105] that 2-substituted 4(H)-3,l-benzoxazin-4-ones undergo 

ring opening by moisture and many research groups have provided the 

correlation of stability of benzoxazinones with various stryl derivatives in 

position-2. 

Thus compound (2) was prepared by treatment of anthranilic acid with (Z)-2-

((4-(4-chlorobenzylidene)-5-oxo-4,5-dihydrooxazol-2-yl)methyl)isoindoline-

1,3-dione (1). 

 

1.1  The structure of compound (2) was established from the following: 

1. Correct analytical data. 

2. Infrared spectrum of (2) exhibited absorption bands at 1614 cm
-1

 ( CO of 

α,β- unsaturated amide), at 1774-1720 cm
-1

 ( CO of benzoxazinone and 

 CO of cyclic imide) and at 3475, 3370 cm
-1

( NH) . 

3. The H
1
-NMR spectrum of (2) (; DMSO-d6) showed signals at 4.45(s, 

2H, NCH2CO), at 6.75 (s, 1H, olefinic proton), at 7.22-7.91 (m, 12H, Ar-

H) and at 9.08 (s, 1H, NH) .  

4. The mass spectrum of (2) (cf. Figs.3 and chart 1) showed the molecular 

ion peak [M]
+.

 m/z = 485 and the molecular ion peak [M+2]
+. 

at m/z  = 

487 . 
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Table 1 The mass spectrum fragmentation of compound (2) 

m/z abundance 

485 0.17 

353 0.15 

355 0.09 

325 0.15 

327 0.11 

282 0.23 

284 0.10 

171 0.26 

160 100.00 

146 0.90 

132 19.52 

102 2.84 
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Chart 1 
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1.2  Chemical proven of compound (2) 

1.2.1 Reaction with amines 

It has been reported that 2-substituted (4H)-3,1-benzoxazin-4-ones reacted with 

primary amines, amino acids or aminophenols in boiling ethanol to give 2-

substituted)-carbamoyl phenyl acetanilides [‎291]. 

R`NH
2

CONHR`

NHCOR

- CH
2
Ph

- CH = CHAr

N

O

O
C

R

R

 

The present investigation deals with the reaction of (2) with methylamine, 

ethylamine, butylamine, hexylamine, glycine, p-anisidine and o-

phenylenediamine in boiling ethanol to give the corresponding 2-(substituted) 

carbamoyl phenyl acetanilides (3a-h). 

 

The formation of (3a-h) may be interpreted from the fact that amines or amino 

acids react via the mechanism outlined below, in which the nucleophilic attack 

by lone pair of electrons on the nitrogen of amino group upon carbon of 

carbonyl group in benzoxazinone nucleus took place leading to ring opening of 

the heterocyclic ring. 
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R

R'NH
2

NHCOR

H
-

+

N = C - R`

CONHR

C - NH
2
R

+

- +H, -H
+ +

N = C - R`

OH

CONHR'

N

O

O O

N

O NR

2

R`

N

O

O

N

3  

The structure of (3a) was proved from: 

1. Correct analytical data. 

2. Infrared spectrum showed bands for compound (3a) at 1647 cm
-1

(CO 

of acyclic amides), at 1774-1713 cm
-1

 ( CO of cyclic imide) and  at 

3317, 3133 cm
-1

( NH) .  

3. The mass spectrum of (3a) (chart 2) showed the  molecular ion peak 

[M]
+.

 m/z = 516.45 (0.02) and the molecular  ion peak [M+2]
+. 

at 

m/z  = 518.5 (0.02).   

 

Table 2 mass spectrum fragmentation of compound (3a) 

m/z abundance 

518.50 0.02 

516.45 0.02 

356 0.02 

313 0.07 

202 0.18 

177 0.11 

160 100.00 

134 4.78 

132 20.16 

104 44.21 

76 50.68 
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Chart 2 
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The structure of (3b) was proved from: 

1. Correct analytical data. 

2. Infrared spectrum showed bands for compound (3b) at 1645 cm
-1

 (CO of acyclic amides), at 1774-1715 cm
-1

 ( CO of cyclic imide) 

and at 3473, 3220 cm
-1

( NH). 

3. The H
1
-NMR spectrum of (3b) (; DMSO-d6) showed band at 

 1.2(t, 3H, CH3), at 4.1(q, 2H, CH2), at 4.43(s, 2H, NCH2CO), at 

 6.74(s, 1H, olefinic proton), at 7.2-7.92 (m, 12H, Ar-H) and 9.80-

 10.38(s, broad, 3H, 3×NH) disappeared by addition of D2O .   

The structure of (3c) was proved from: 

 1. Correct analytical data. 

 2. Infrared spectrum showed bands for compound (3c) at 1645 cm
-1

 (CO of acyclic amides), at 1774-1719 cm
-1

 ( CO of cyclic imide) and 

 at 3360 cm
-1

( NH). 

 3. The mass spectrum of (3c) showed the molecular ion  peak [M+1]
+. 

 at  

m/z = 560 (50%) and the molecular ion peak [M+2]
+.  

 at m/z  = 561 (20%).  

The structure of (3d) was proved from: 

 1. Correct analytical data. 

 2. Infrared spectrum showed bands for compound (3d) at 1641 cm
-1

 (CO of acyclic amides), at1774-1719 cm
-1

 ( CO of cyclic imide) and 

 at 3475, 3240 cm
-1

( NH). 

The structure of (3e) was proved from: 

 1. Correct analytical data. 

 2. Infrared spectrum showed bands for compound (3e) at 1650 cm
-1

 (CO of acyclic amides), at 1774-1720 cm
-1

 ( CO of cyclic imide) and 

 at 3448, 3350cm
-1

( NH). 

The structure of (3f) was proved from: 

 1. Correct analytical data. 

 2. Infrared spectrum showed bands for compound (3f) at 1640 cm
-1

 (CO of acyclic amides), at 1774-1712 cm
-1

 ( CO of cyclic imide) and 

 at 3360 cm
-1

( NH) and at 3300-2400 cm
-1

( OH broad).  

The structure of (3g) was proved from: 

 1. Correct analytical data. 

 2. Infrared spectrum showed bands for compound (3g) at 1644 cm
-1

 (CO of acyclic amides), at 1774-1716 cm
-1

 ( CO of cyclic imide) and 

 at 3455, 3360cm
-1

( NH). 
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The structure of (3h) was proved from: 

1. Correct analytical data. 

2. Infrared spectrum showed bands for compound (3h) at 1640 cm
-1 

(CO 

of acyclic amides), at 1774-1711 cm
-1

 ( CO of cyclic imide) and at 

3330, 3310cm
-1

( NH).  

1.2.1 Hydrazinolysis 

Recently [‎2], it has been shown that the reaction of 3,l-(4H)-benzoxazinones 

with hydrazine hydrate affected the fission of the heterocyclic ring. This   

promoted  us  to  study  the  proclivity     of        N-(2-(4-chlorophenyl)-1-(4-

oxo-4H-benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide 

(2) towards hydrazines such as hydrazine hydrate and phenylhydrazine. 

Hydrazinolysis  of   (2) with an  excess  amount  of  hydrazine  hydrate gave  the 

hydrazide derivative  (4a). On the other hand, reaction of  (2) with phenyl 

hydrazine, yielded quinazolinone derivative (4b).  

The infrared spectrum of (4a) exhibited bands at 1617cm
-1

 ( CO‎ of‎ α,β- 

unsaturated amide), at 1774-1720 cm
-1

( CO of cyclic imide) and at 3445 cm
-1

 

( NH) .  

The mass spectrum of (4a) showed the molecular ion peak [M]
+.

 m/z = 549 

(16.7%) . 

The infrared spectrum of (4b) exhibited bands at 1646 cm
-1

 (CO of cyclic and 

acyclic amides), at 1774-1714 cm
-1

( CO of cyclic imide) and at 3460-3380 cm
-1

 

( NH). 

The mass spectrum of (4b) showed the molecular ion peak [M-2]
+.

 m/z = 574 

(40%) .  
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2.  Base catalyzed of 3,1-(4H)-benzoxazinone (2) with active 

methylene compounds 

Sammour et al [‎1] reported that 2-phenyl-3,1-benzoxazinone reacted with ethyl 

acetoacetate to give o-ethyl-o-benzamido benzoyl acetate. 

O

C
6
H

5

+
CH

2
COOC

2
H

5

R

C - CH
2
COOC

2
H

5

NHCOC
6
H

5
R = CH

3
CO

pyridineN

O
N

O

 

In the present investigation, the reaction of (2) with ethyl acetoacetate gave  

carbethoxy 3,4-dihydro-l,4-quinolinone derivative (5) . 

O
+ CH

3
COCH

2
COOC

2
H

5

R

pyridine

R

COOC
2
H

5

N

O

N

O

(2)
(5)

This result can be explained by the opening of the heterocyclic ring with the 

carbanion of active methylene group followed by ring closure with 

deacetylation. 

The following support the structure assigned for the product (5) 

1. Correct analytical data.  

2. Infrared spectrum which showed bands at 1611cm
-1

 of ( CO‎of‎α,β- 

unsaturated amide), at 1725cm
-1

 ( CO of ester), at 1774 ( CO of 

imide) and at 3479 cm
-1

 ( NH) . 

3. The H
1
-NMR spectrum of (5) (; DMSO-d6) showed band at  1.2-

2.49 (m, with interference, 5H, COOCH2CH3), at 4.42 (s, 2H, NCH2), 

at 3.37(s, 2H,CH2), at 6.74(s, 1H, olefinic proton), at 7.89- 7.91 (m, 

12H, Ar-H) and 9.5-10.2 (s, broad, 1H, NH) disappeared  by 

addition of D2O .   

 

3.  Action of sodium azide 
Benzoxazinone   (2)   reacted   with  sodium  azide  in  boiling  acetic  

acid and yielded 2-(5-(2-(4-chlorophenyl)-1-(2-(1,3-dioxoisoindolin-2-

yl)acetamido)vinyl)-1H-tetrazol-1-yl)benzoic acid (6). 
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O
+

R

NaN
3

CH
3
COOH COOH

N
C

R

N N

N

N

O

(2) (6)

 

The formation of (6) possibly takes place according to the following 

mechanism: 

COOH

N
C

R

N

N

N

O

R

C - OH

N = C - R

HN
3

+

N - N = N
+-

C

N N

N

R

+

-

C - OH

N

N

O O

O

(2)

(6)

 

The infrared spectrum of (6) was consistent with the proved structure which 

exhibited bands at 1111 cm
-1

 attributable to tetrazole nucleus, at 1614 cm
-1

 ( 

CO‎of‎α,β- unsaturated amide), at 1718 ( CO of carboxylic), at 1774-1760cm
-1

 

(due to coupling carbonyl bands of cyclic imide), at 3455, 2928 cm
-1

 ( OH and 

NH) . 

The H
1
-NMR spectrum of (6) (; DMSO-d6) showed signals at 4.55(s, 2H, 

NCH2CO), at 6.85 (s, 1H, olefinic proton), at 7.25-8.20 (m, 12H, Ar-H) and at 

9.98-10.69(s, broad, 1H, NH) and at 13.84 (s, 1H, OH)  .  

 

4.  Friedel-Crafts reaction 

2-Substituted-4H-3,l-benzoxazinones reacted with AlCl3 in hydrocarbons under 

the Friedel-Crafts condition reaction to give 2-aryl (alkyl) imido (substituted) 

benzophenones [‎3]. 
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O

R NHCOR

AICI
3

Ar-H

COAr

N

O

 

Thus,N-(2-(4-chlorophenyl)-1-(4-oxo-4H-benzo[d][1,3]oxazin-2-yl)vinyl)-2-

(1,3-dioxoisoindolin-2-yl)acetamide (2) reacted with benzene, toluene in the 

presence of anhydrous aluminium chloride under Friedel-Crafts conditions to 

give o-substituted phenyl aryl ketone (7a,b) . 

O

R NHCO - R
AICI

3

C - Ar
Ar - H

b, C
6
H

4
CH

3

a, C
6
H

5

N

O O

Ar

(2)

=

(7)

 

The reaction possibly takes place according to the following mechanism:  

O

R

AICI
3

N

O

 

O

R

AICI
3+ - O

R

AICI
3

+

+

- AICI
3
, -H, +H

-

NHCO-R

- OAICI
3

R

+

N = C

R

OH

N

O

N

O

C

C

O

C-Ar

ArH

O

C - Ar - H

N

O

C

C-Ar

(7)  

The structure of (7a,b) were confirmed from their infrared spectra which showed 

bands at 1675-1657cm
-1

 ( CO of ketone and ,-unsaturated amide), at 1774-

1725cm
-1

 ( CO of cyclic imide) and at 3401,3208 cm
-1

 ( NH) .  

The H
1
-NMR spectrum of (7a) showed signals (; DMSO-d6) at 4.43(s, 2H, 

NCH2), 6.58(s, 1H, olefinic proton), 7.56-8.0(m, 17H, Ar-H) and 9.2-10.2(s, 

broad, 2H, 2×NH) disappeared by addition of D2O .  
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The mass spectrum of (7b) showed the molecular ion peak [M]
+.

 m /z = 578 

(14.75) .  

 

5.  Reaction with 2-amino methyl benzimidazole 

It was reported [‎241] that o-phenylenediamine reacts with glycine in presence of 

concentrated hydrochloric acid to give 2-amino methyl benzimidazole (8). 

Benzoxazinone (2) react with (8) to give 3-N-substituted quinazolone derivative 

(9).  

NH
2

CH
2
COOH

H
2
N

NH
2

+
CH

2
NH

2

N

N

H

C - 

(8)

 

+

R R

CH
2
 -

CH
2
NH

2

O

O

N

O

N

N-

N

H

C

NN

N

H

C - 

(2)(8) (9) 

The structure of and (9) was proved from: 

1. Analytical data. 

2. Infrared spectra showed bands at 1666 cm
-1

 (CO of acyclic amide), at 

1774-1719 cm
-1

 ( CO of cyclic imide), at 3431cm
-1

( NH) .   

3. The H
1
-NMR spectrum of (9) showed signals (; DMSO-d6) at 4.43(s, 

2H, NCH2), at 6.76(s, 1H, olefinic proton), at 7.05-8.68 (m, 16H, Ar-H), 

at 9.08 (s, broad, 1H, NH), at 13.01(s, broad, 1H, NH, exchangeable with 

D2O) .  

6.  Diels-Alder reaction 

The Schiff base of 2-styryl pyridine was found to react smoothly as a diene with 

a number of dienophilic compounds [‎222]. Hydroquinazine adducts was formed 

by addition of maleic anhydride to the diene-l-styryl-6,7-dimethoxy-3,4-

dihydro-isoquinoline according to the following equation: 
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+

CH = CHC
6
H

5

H
3 CO

H
3CO
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3

O

C
6
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5

H
3 CO
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N O

O

O

N

O

O

O
 

In the present work the reaction of dimethyl maleate with N-(2-(4-

chlorophenyl)-1-(4-oxo-4H-benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-

dioxoisoindolin-2-yl)acetamide (2) was investigated. 

Thus (2) reacted with dimethyl maleate in dry xylene to give the corresponding 

Diels-Alder adducts (10). 

C-NHCOCH
2
-

NHCOCH
2
-

C
6
H

4
Cl (P-)MeO

2
C

MeO
2
C

CHC
6
H

4
Cl(p-)

O

O

COOCH
3

COOCH
3

O

O

O

N

O

N

O

O

N

N

(10)  

The structure of (10) was established from: 

1.  Correct analytical data. 
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2.  Infrared spectra which showed bands at 1642 cm
-1

 of ( CO of amide), at 

1774-1760 cm
-1

 of ( CO of imide), at 1731 cm
-1

 ( CO of ester), at 1720 

cm
-1

 ( CO of sat. benzoxazinone ring), and at 3446 cm
-1

 ( NH). 

3. The H
1
-NMR spectrum of (10) showed signals (; DMSO-d6) at 2.5(s, 

6H, COOH3), at 4.1(m, 3H, cyclic protons), at 4.50(s, 2H, NCH2), at 7.35-

8.85(m, 12H, Ar-H), 9.2-10.2(s, broad, 2H, 2NH) disappeared by addition 

of D2O .   

 

7.  Synthesis of quinazolinyl urea 

When benzoxazinone (2) was allowed to react with semicarbazide hydrochloride 

in boiling pyridine afforded quinazolinyl urea derivative (11).  

 

Infrared spectrum of (11) showed bands at 1615 cm
-1 

of ( CO of amides), at 

1774-1722 cm
-1 

of ( CO of cyclic imide) and at 3424cm
-1

 ( NH) . 

The H
1
-NMR spectrum of (11) showed signals (; DMSO-d6) at 4.43 (s, 2H, 

NCH2), at 5.8(s, broad, 2H, NH2), at 6.8 (s, 1H, olefinic proton), at 7.5-8.0(m, 

12H, Ar-H) and 9.8-10.9(s, broad, 2H, 2×NH) disappeared by addition of D2O.  

On fusion of the above compound at its melting point it was cyclized to produce 

triazole quinazoline derivative  of (12) which shows the bands in IR-spectrum at 

1658 cm
-1 

of ( CO of cyclic and acyclic amides), at 1774-1725 cm
-1 

of ( CO of 

cyclic imide) and at 3468cm
-1

( NH).  

The H
1
-NMR spectrum of (12) showed signals (; DMSO-d6) at 4.43 (s, 2H, 

NCH2), at 6.74 (s, 1H, olefinic proton), at 7.87-8.0(m, 12H, Ar-H) and 9.6-

10.4(s, broad, 2H, 2×NH) disappeared by addition of D2O .  

 

8.   Synthesis of triazino quinazolinone derivative 

When benzoxazinone (2) was treated with thiosemicarbazide in boiling pyridine 

afforded N-(2-(4-chlorophenyl)-1-(2-thioxo-2,3-dihydro-[1,2,4]triazolo[1,5-

c]quinazolin-5-yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide (13).  
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Infrared spectrum of (13) showed bands at 1309 of ( CS of cyclic thio amide), 

at 1610cm
-1 

of ( CO‎of‎α,β- unsaturated amide), at 1774-1719cm
-1 

of ( CO of 

cyclic imide) and at 3462cm
-1

( NH) .  

The mass spectrum of (13) showed the molecular ion peak [M-3]
+. 

at m/z = 537  

( chart 3). 

 

Table 3 The mass spectrum fragmentation of compound (13) 

m/z abundance 

537.40 0.09 

352 0.25 

354 0.18 

293 0.31 

295 0.27 

188 31.17 

160 100.00 

153 1.24 

151 1.78 

142 0.36 

138 2.44 

116 1.80 

113 2.51 

111 7.34 

76 46.79 
 



Discussion 

87 

 

 

 

Chart 3 
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9.  Ammonolysis 

It was reported[‎104] that 3,l-(4H)-benzoxazinone derivatives underwent ring 

fission with ammonia furnished from ammonium acetate or urea in alcohol to 

give N-(substituted) anthranilic acid amide, while by fusion in oil bath or in the 

presence of anhydrous zinc chloride the corresponding 2-(substituted)-4-

quinazolones were obtained. 

NH
3

alcohol

fusionNH
3

O = C NH
2

O

R

O

N

O

O

O

R

O

N

O

HN

O

R

O

CONH

 

The present investigation deals with ammonolysis of (2) with ammonia 

furnished from ammonium acetate by fusion at 170°C to give the corresponding 

2-substituted-4(3H)-quinazol-4-one derivative (14). 

R RN

O

O

N

O

NH

(2) (14)

ammoniun acetate

 

The reaction possibly takes place via ammonolysis followed by cyclization 

according to the following mechanism: 
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-

H, +H

R

-

NH
3

+

NH
2

N = C - R

R

NH
3

R

R

-H
2
O

N

O

O O

N

O

C

OH

O

N

NH

O

N

N

OH

(14)

(14')

The structure of (14) was established from:  

1. Correct analytical data. 

2. Infrared spectrum of (14) showed bands at 1624 cm
-1

 ( CO‎ of‎ α,β- 

unsaturated amide), at 1774-1718 cm
-1

 ( CO of cyclic imide) and at 

3470, 3362 cm
-1

( NH) . 

3. The H
1
-NMR spectrum of (14) (; DMSO-d6) showed signals at 4.42(s, 

2H, NCH2), at 6.51 (s, 1H, olefinic proton), at 7.86-8.0(m, 12H, Ar-H), 

9.7-10.5(s, broad, 2H, 2NH) disappeared by addition of D2O .  

9.1  Chemical proven of compound (14) 

The lactam-lactim tautomerism of (14) was further demonstrated chemically by 

the following: 

9.1.1 Acylation of (14) 

While treatment of (14) with phenylisocyanates in presence of anhydrous 

potassium carbonate and dry acetone gave 4-substituted-2-substituted 

quinazolin-4-ones (15).   
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R

N

R

O - CONHPh

Ph-N=C=O

Acetone
N

O

N

NH

(14) (15)  

The structure of (15) was proved from the following:  

1. The infrared spectrum of (15) showed bands at 1670-1645 cm
-1

( CO of 

acyclic amide), at 1731cm
-1

 ( CO of carbamate ester), 1774-1740 cm
-1

 ( 

CO of cyclic imide) and at 3360-3170 cm
-1

 (NH). 

2.  The H
1
-NMR spectrum of (15) (; DMSO-d6) showed signals at 4.44 (s, 

2H, NCH2), 6.94 (s, 1H, olefinic proton), 7.2-8.7(m, 17H, Ar-H), 9.8-

10.95(s, broad, 2H, 2×NH) disappeared by addition of D2O .  

9.1.2 Acetylation of quinazol-4-one (14) 

Treatment of N-(2 -(4-chlorophenyl) -1-(4-oxo- 3, 4-dihydroquinazolin- 2-

yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide (14) with acetic anhydride 

afforded N- (1- (3- acetyl- 4- oxo -3, 4- dihydroquinazolin -2- yl) -2- (4-

chlorophenyl) vinyl)-2- (1,3- dioxoisoindolin-2 -yl) acetamide (16). 

R

N - COCH
3

O

R

Ac
2
O

N

O

N

NH

(14)
(16)  

The structure of (16) was established from the following:  

1. The infrared spectrum of (16) showed bands at 1617 cm
-1

( CO‎of‎α,β- 

unsaturated amide), at 1774-1718 cm
-1

 ( CO of cyclic imide) and at 

3474, 3370 cm
-1

 (NH) . 

2. The H
1
-NMR spectrum of (16) (; DMSO-d6) showed signals at 2.49(s, 

3H, COCH3), at 4.42(s, 2H, NCH2), at 6.76 (s, 1H, olefinic proton), at 

7.87-8.0(m, 12H, Ar-H) and 9.65-10.5(s, broad, 1H, 1NH) disappeared by 

addition of D2O .  
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9.1.3 Action of phosphorus pentachloride - phosphorus oxychloride on 

quinazol-4-one (14) 

The reaction of (14) with a mixture of phosphorus pentachloride and phosphorus 

oxychloride gave N-(2-(4-chlorophenyl)-1-(4-chloroquinazolin-2-yl)vinyl)-2-

(1,3-dioxoisoindolin-2-yl)acetamide (17). 

R

N

R

POCI
3
 / PCI

5

CI

N

O

N

NH

(14) (17)  

The structure of (17) was established from the following: 

1. Correct analytical data. 

2. The infrared spectrum showed bands at 1618 cm
-1

( CO‎ of‎ α,β- 

unsaturated amide), at 1774-1715cm
-1

 (due to coupling carbonyl bands of 

cyclic imide) and at 3470 cm
-1

 (NH) . 

3. The H
1
-NMR spectrum of (17) (; DMSO-d6) showed signals at 4.44(s, 

2H, NCH2), at 6.74 (s, 1H, olefinic proton), at 7.2-8.0(m, 12H, Ar-H) and 

at 9.9-10.7(s, broad, 1H, NH) disappeared by addition of D2O .  

10.   Mannish reaction 

Alcoholic solution of 2-substituted quinazol-4-one (14) was condensed with 

formaldehyde in the presence imides namely, phthalimide to give the 

corresponding Mannish bases 3N-(substituted) quinazol-4-ones (18). 

 

The Mannich intermediate may be formed as follows, taking phthalimide as an 

example: 
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O

+ HCHO

O

H
+

+

+ N = CH
2

+ +
N - CH

2

O

O

NH

O

N

O

N-CH2-

2

O

O

NH

O

O

O

O

H2O

 

The reaction possibly takes place according to the following mechanism: 

+

R

N

R

OH

H
2
C = NN

N - CH
2
 - N

R

OH
+

N

O

O

O

N

NH

N O

O

N
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N - CH
2
 - NH

R

+ base

N - CH
2
 - N

R

BH

+

+

O

O

N

O

H B;

O

O

N

O

N

(18)  

The structure of (18) was proved from: 

1. Analytical data  

2. The infrared spectrum showed bands at 1613 cm
-1

 ( CO‎of‎α,β- unsaturated 

amide), at 1774-1721cm
-1

 ( CO of cyclic imides) and at 3432 cm
-1

 (NH) . 

3. The H
1
-NMR spectrum of (18) (; DMSO-d6) showed signals at 4.09 (s, 2H, 

CH2), at 4.42(s, 2H, NCH2), at 5.82 (s, 1H, olefinic proton), at 7.91-7.93(m, 

16H, Ar-H) and at 9.9-10.7(s, broad, 1H, NH) disappeared by addition of 

D2O .  

 

11.  Synthesis of ethyl 2-(2-(2-(4-chlorophenyl)-1-(2-(1,3-

dioxoisoindolin-2-yl)acetamido)vinyl)quinazolin-4-yloxy)acetate 

Quinazolinone (14) reacts with ethyl chloroacetate in dry acetone and in the 

presence of dry potassium carbonate to give compound (19).  

 

The structure of (19) was established from:  

1.  Correct analytical data. 

2. The infrared spectrum showed bands at 1660 cm
-1

( CO of acyclic 

amide), at 1774- 1719 cm
-1

 ( CO of cyclic imide), 1731cm
-1

 ( CO of 

ester) and at 3440, 3328 cm
-1

 (NH). 

3.  The H
1
-NMR spectrum of (19) (; DMSO-d6) showed band at 1.1-2.5 

(m, with interference, 5H, COOCH2CH3), at 4.43 (s, 2H, NCH2), at 

4.83(s, 2H,OCH2COO), at 6.63(s, 1H, olefinic proton), at 7.86-7.95 (m, 
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12H, Ar-H) and 9.5-10.2 (s, broad, 1H, NH) disappeared by addition of 

D2O .   

11.1   Chemical proven of compound (19) 

From hydrazinolysis of the ester by hydrazine hydrate to yield the 

hydrazide derivative (20).     

 

 

The structure of (20) was established from:  

1. Correct analytical data. 

2. The infrared spectrum showed bands at 1623 cm
-1

( CO‎ of‎ α,β- 

unsaturated amide) , at 1774-1719 cm
-1

 ( CO of cyclic imide) and at 

3426 cm
-1

 (NH) .   

3. The H
1
-NMR spectrum of (20) (; DMSO-d6) showed signals at 4.76 

(s, 2H, NCH2), at 4.82(s, 2H, OCH2CO), at 6.72 (s, 1H, olefinic 

proton), 7.84-8.1(m, 12H, Ar-H), 9.65-10.5(s, broad, 2H, 2×NH) 

disappeared by addition of D2O .   

12.  Action of phenyl isocyanate on quinazolinone (20) 

Quinazolinone (20) reacts with phenyl isocyanate in dioxane to give 2-(2-(2-(2-

(4-chlorophenyl)-1-(2-(1,3-dioxoisoindolin-2-yl)acetamido)vinyl)quinazolin-4-

yloxy)acetyl)-N-phenylhydrazinecarboxamide (21).  

 

The structure of (21) was established from:  

1. Correct analytical data. 

2. The infrared spectrum showed bands at 1615cm
-1

( CO‎ of‎ α,β- 

unsaturated amide), at 1774-1719 cm
-1

 ( CO of cyclic imide) and at 3366 

cm
-1

 (NH) .   

3. The H
1
-NMR spectrum of (21) (; DMSO-d6) showed signals at 4.43(s, 

2H, NCH2), at 6.51 (s, 1H, olefinic proton), at 7.85-8.1(m, 12H, Ar-H), 

9.65-10.5(s, broad, 4H, 4×NH) disappeared by addition of D2O .   
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13.  Action of p-chlorobenzaldhyde on quinazolinone (20)  

 Quinazolinone (20) reacts with p-chlorobenzaldhyde in absolute ethanol 

and 1ml pipridine to give (22). 

 

The structure of (22) was established from:  

1.  Correct analytical data. 

2. The infrared spectrum showed bands at 1615 cm
-1

( CO‎ of‎ α,β- 

unsaturated amide), at 1774-1722 cm
-1

 ( CO of cyclic imide) and at 3424 

cm
-1

 (NH) .   

3. The H
1
-NMR spectrum of (22) (; DMSO-d6) showed signals at 4.6(s, 

2H, NCH2), at 6.6 (s, 1H, olefinic proton), at 6.74 (s, 1H, N=CH), at 7.74-

8.09(m, 16H, Ar-H) and at 9.6-10.2(s, broad, 2H, 2×NH) disappeared by 

addition of D2O .   

14.   Base catalysed reaction with hydroxylamine hydrochloride 

Recently, [‎103] it was reported that 2-substitutedbenzoxazinones reacted with 

hydroxylamine hydrochloride in refluxing pyridine to give 2-substituted 3-

hydroxy-4-quinazolone. 

O

O

R

O

N - OH

R

NH
2
OH.HCI

pyridine
N N

 

In pursuit the above result, the author investigated the reaction of hydroxylamine 

hydrochloride with N-(2-(4-chlorophenyl)-1-(4-oxo-4H-benzo[d][1,3]oxazin-2-

yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide (2) in the presence of sodium 

acetate in boiling ethanol to give N-(2-(4-chlorophenyl)-1-(3-hydroxy-4-oxo-

3,4-dihydroquinazolin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-yl)acetamide. 

O

O

R

O

N - OH

R

H
2
NOH.HCI

alcohol / AcONa
N N

(2) (23)  
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The formation of (23) possibly takes place according to the following 

mechanism: 

O

R

O

R

NH
2
OH.HCI

NH
2
OH

+

- +

R

NH
2
OH-

O

base

H

NH - OH

+

-H

..

O

R
NH-OH

H
O

R

+

-

-H NH

H
OH

R

-H
2
O

O

N-OH

R

N

O

N

O

N

O

N

C

O

+H

C

N

O

+H
N

O

N

 

The structure of (23) was established from: 

1. Correct analytical data. 

2. Infrared spectrum for (23) showed bands at 1617 cm
-1

( CO of cyclic and 

a cyclic amide), at 1774-1720 cm
-1

 ( CO of cyclic imide), and at 3848, 

3743, 3485 cm
-1

 (OH and NH) .     

3. The H
1
-NMR spectrum of (23) (; DMSO-d6) showed signals at 4.43(s, 

2H, NCH2), at 6.75 (s, 1H, olefinic proton), 7.3-7.95(m, 12H, Ar-H), at 

8.68 (s, broad, 1H, NH) and at 10.69(s, 1H, OH) .    

14.1  Chemical proven of compound (23) 

14.1.1 Acetylation of 3-N-hydroxy-4-quinazolone  

The acylation of the readily available (23) investigated thus, treatment of (23) 

with excess of acetic anhydride gave 2-(2-(4-chlorophenyl)-1-(2-(1,3-

dioxoisoindolin-2-yl)acetamido)vinyl)-4-oxoquinazolin-3(4H)-yl acetate (24). 

N - O - C - CH
3

R

(CH
3
CO)

2
ON-OH

R N

O O

N

O

(23) (24)  

The structure of (24) was established from: 

1. Correct analytical data. 

2. Infrared spectrum for (24) showed bands at 1660 cm
-1

( CO of cyclic and 

acyclic amide), at 1774-1720 cm
-1

 ( CO of cyclic imide), 1731cm
-1

 ( 

CO of ester), and at 3462, 3328 cm
-1

 (NH). 
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3. The H
1
-NMR spectrum of (24) (; DMSO-d6) showed signals at 2.49 (s, 

3H, OCOCH3), 4.42(s, 2H, NCH2), at 6.75 (s, 1H, olefinic proton), 7.87-

7.95(m, 12H, Ar-H) and at 9.6-10.2(s, broad, 1H, NH) disappeared by 

addition of D2O .   

14.1.2 Reaction with ethyl chloroacetate 

Another reaction which confirm the presence of hydroxyl group is the reaction 

with ethyl chloroacetate in dry acetone which leads to formation of ethyl 2-(2-

(2-(4-chlorophenyl)-1-(2-(1,3-dioxoisoindolin-2-yl)acetamido)vinyl)-4-

oxoquinazolin-3(4H)-yloxy)acetate (25).  

 

1. The structure of compound (25) were supported by their infrared spectrum 

which showed bands at 1660 cm
-1

( CO of cyclic and acyclic amide), at 

1774-1722 cm
-1

 ( CO of cyclic imide), 1732 cm
-1

 ( CO of ester) and at 

3440, 3324 cm
-1

 (NH). 

2. The H
1
-NMR spectrum of (25) (; DMSO-d6) showed signals at 1.2(t, 

3H, CH3), at 4.1(q, 2H, CH2 of ester),  at 4.42 (s, 2H, NCH2), at 4.83(s, 

2H,OCH2COO), at 6.63(s, 1H, olefinic proton), at 7.4-7.9 (m, 12H, Ar-H) 

and 9.5-10.2 (s, broad, 1H, NH) disappeared by addition of D2O . 

 

14.1.2.1   Chemical proven of compound (25) 

From hydrazinolysis of the ester by hydrazine hydrate to yield the hydrazide 

derivative (26).     

 

The structure of (26) was established from:  

1. Correct analytical data. 

2. The infrared spectrum showed bands at 1680-1660 cm
-1

( CO of amides 

and hydrazide), at 1774-1723 cm
-1

 ( CO of cyclic imide) and at 3480-

3220 cm
-1

 (NH and NH2). 

3. The H
1
-NMR spectrum of (26) (; DMSO-d6) showed signals at 4.42(s, 

2H, NCH2), at 4.82(s, 2H, OCH2CO), at 6.6(s, 1H, olefinic proton), 7.09-

8.06(m, 12H, Ar-H), 9.65-10.5(s, broad, 2H, 2×NH) disappeared by 

addition of D2O .   
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15.  Action of phenyl isocyanate on quinazolinone (26) 

Quinazolinone (26) reacts with phenyl isocyanate in dioxane to give 2-(2-(2-(2-

(4-chlorophenyl)-1-(2-(1,3-dioxoisoindolin-2-yl)acetamido)vinyl)quinazolin-4-

yloxy)acetyl)-N-phenylhydrazinecarboxamide (27).  

 

The structure of (27) was established from:  

1.  Correct analytical data. 

2. The infrared spectrum showed bands at 1662 cm
-1

( CO of amides), at 

1774-1718 cm
-1

 ( CO of cyclic imide), and at 3462, 3320 cm
-1

 (NH). 

3. The H
1
-NMR spectrum of (27) (; DMSO-d6) showed signals at 4.43(s, 

2H, NCH2), at 5.82 (s, 1H, olefinic proton), at 7.85-8.08 (m, 12H, Ar-H), 

9.65-10.5(s, broad, 4H, 4×NH) disappeared by addition of D2O .   

16.  Action of p-chlorobenzaldhyde on quinazolinone (26) 

 Quinazolinone (26) reacts with p-chlorobenzaldhyde in absolute ethanol 

and 1ml pipridine to give (28).   

 

The structure of (28) was established from:  

1. Correct analytical data. 

2. The infrared spectrum showed bands at 1666 cm
-1

( CO of amides), at 

1774-1716 cm
-1

 ( CO of cyclic imide) and at 3445 cm
-1

 (NH). 

3. The H
1
-NMR spectrum of (28) (; DMSO-d6) showed signals at 4.43 (s, 

2H, NCH2), at 6.5 (s, 1H, olefinic proton), at 6.7 (s, 1H, N=CH), at 7.78-

8.09 (m, 16H, Ar-H) and at 9.6-10.2(s, broad, 2H, 2×NH) disappeared by 

addition of D2O .   
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BILOGICAL ACTIVITY 

 

The behavior of the synthesized organic compounds as antibacterial was 

investigated at the Micro analytical unit, Cairo University, Egypt.     

The antimicrobial activity of synthesized derivatives was examined in vitro by 

hole plate and filter paper disc methods.  Some compounds were tested for 

activity Gram-positive, Gram-negative bacteria and fungi using tetracycline and 

amphotericin B as a reference standard.  

 The results show the effectively of compounds 2, 4a, 5, 7a, 14 and 23 against 

bacteria, Escherichia Coli(G
-
) (cf. Fig.1,2,3), Staphylococcus Aureus (G

+
) (cf. 

Fig. 4,5,6)  and Candida albicans  (fungus) (cf. Fig.10,11,12)  and the 

ineffectively against Aspergillus Flavus (fungus) (cf. Fig.7,8,9)                                                                                        

On the other hand, for compounds 3b, 3f and 15 the results show its effective 

against bacteria, Es (cf. Fig. 1, 3), and St (cf. Fig.4, 6), and its ineffective against 

fungi As (cf. Fig.7,9), and Ca (cf. Fig. 10, 12).                                                                                               

Moreover, the results show the effectively of compounds 9, 10, 11, 12, 14, 17, 

18, 19, 20, 22, 25, 27and 28 against bacteria, Escherichia Coli(G
-
), 

Staphylococcus Aureus (G
+
) and Candida albicans  (fungus) and the 

ineffectively against Aspergillus Flavus (fungus).                                                                                     

For compounds 6, 16, 21, 24 and 26 the results show its effective against 

bacteria, Es and St and its ineffective against fungi As and Ca. The results are       

summarized in (Table 4).                                                                                         

Es:  Escherichia Coli 

St:  Staphylococcus Aureus 

As: Aspergillus Flavus 

Ca: Candida albicans 
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Table 4 Relative activity of the some compounds against (G+),(G-) bacteria 

and fungi 

Sample Inhibition zone diameter (mm/mg sample) 

Escherichia 

Coli (G-) 

Staphylococcus 

Aureus(G+) 

Aspergillus 

Flavus 
(Fungus) 

Candida  

albicans 
(Fungus) 

Control : DMSO 0.0 0.0 0.0 0.0 

St
an

d
ar

d
 

Tetracycline 

Antibacterial 
agent 

34 32 -- -- 

Amphotericin B 

Antifungal agent 

-- -- 18 20 

2 15 15 0.0 12 

3b 15 16 0.0 0.0 

3f 14 14 0.0 0.0 

4a 12 13 0.0 10 

5 14 13 0.0 13 

6 12 13 0.0 0.0 

7a 11 10 0.0 10 

9 12 13 0.0 10 

10 14 13 0.0 13 

11 11 10 0.0 10 
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Sample Inhibition zone diameter (mm/mg sample) 

Escherichia 

Coli (G-) 

Staphylococcus 

Aureus(G+) 

Aspergillus 

Flavus 
(Fungus) 

Candida  

albicans 
(Fungus) 

Control : DMSO 0.0 0.0 0.0 0.0 

St
an

d
ar

d
 

Tetracycline 

Antibacterial 
agent 

34 32 -- -- 

Amphotericin B 

Antifungal agent 

-- -- 18 20 

12 15 15 0.0 12 

13 15 16 0.0 0.0 

14 13 14 0.0 12 

15 11 10 0.0 0.0 

16 15 16 0.0 0.0 

17 14 13 0.0 12 

18 13 12 0.0 10 

19 12 13 0.0 10 

20 14 13 0.0 13 

21 12 10 0.0 0.0 

22 15 16 0.0 10 
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Sample Inhibition zone diameter (mm/mg sample) 

Escherichia 

Coli (G-) 

Staphylococcus 

Aureus(G+) 

Aspergillus 

Flavus 
(Fungus) 

Candida  

albicans 
(Fungus) 

Control : DMSO 0.0 0.0 0.0 0.0 

St
an

d
ar

d
 

Tetracycline 

Antibacterial 
agent 

34 32 -- -- 

Amphotericin B 

Antifungal agent 

-- -- 18 20 

23 15 15 0.0 12 

24 15 16 0.0 0.0 

25 13 14 0.0 12 

26 11 10 0.0 0.0 

27 14 13 0.0 13 

28 11 10 0.0 10 
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BIOLOGICAL ACTIVITY 

 

Escherichia coli (G
-
) 

 

Figure 1 

 

Figure 2 

 

Figure 3 
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Staphylococcus aureus (G
+
) 

 

 

Figure 4 

 

Figure 5 

 

Figure 6 
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Aspergillus flavus(fungus) 

 

 

Figure 7 

 

Figure 8 

 

Figure 9 
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Candida albicans (fungus) 

 

 

Figure 10 

 

Figure 11 

 

Figure 12 
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EXPERMINTAL 

Melting points were measured on electrothermalmelting point apparatusand are 

uncorrected. IR model 550 spectrophotometers. Mass spectra were recorded at 

70 ev with a varian MAT 311. 
1
H-NMR spectra were determined on 

BruckerWpsy 200 MHz spectrometer with TMS as internal standard. The 

chemical shifts are in ppm. Solvent was DMSO. All analysis was carried out at 

MicroAnalyticalCenter, Faculty of Science, Cairo University, Egypt. The 

chemicals and reagents were purchased from EL- Gomhouria Company, Egypt. 

Physical data and analytical data for the synthesized compounds have been 

summarized in (Table 5, 6).  

1.  Synthesis and reactions of N-(2-(4-chlorophenyl)-1-(4-oxo-

4H-benzo[d][1,3]oxazin-2-yl)vinyl)-2-(1,3-dioxoisoindolin-2-

yl)acetamide (2) 

A mixture of (Z)-2-((4-(4-chlorobenzylidene)-5-oxo-4,5-dihydrooxazol-2-

yl)methyl)isoindoline-1,3-dione  (1) (0.05 mol) and anthranilic acid (0.035 mol) 

in boiling n-butanol was heated under reflux for 10 hrs.The solid product 

obtained was crystallised from benzene to give compound  (2) . 

2.  Action of primary amines on (2): formation of (3a-h) 

A solution of (2) (0.01 mol) and primary amines, namely methylamine, 

ethylamine, butyl amine, pentylamine, hexyl amine,glycine, p-anisidine and o-

phenylenediamine(0.01 mol) in (50 ml) ethanol was refluxed for 4 hrs. The solid 

product was separated on cooling and crystallized from the proper solvent to 

give (3a-h). 

3.  Action of hydrazines on (2): Formation of (4a,b) 

A solution of  benzoxazinone (2) (0.01mol) with hydrazine hydrate (0.02mol) in 

ethanol (30 ml) was refluxed for 4 hrs, the product that separated on cooling was 

crystallized from the pet.ether(40-60) to give the hydrazide derivative (4a).                                                                                                                                  

On the other hand, reaction of (2) (0.01 mol) with phenyl hydrazine (0.02 mol) 

in ethanol (30 ml) was refluxed for 4 hrs. The product that separated on cooling 

was crystallized from benzene to give quinazolinone derivative (4b). 

4.  Action of active methylene on benzoxazinone (2): Formation of 

1,4-quinolinone (5) 

A solution of (2) (0.01 mol) and ethyl acetoacetate (0.03 mol) in pyridine (50 

ml) was refluxed for 4 hrs. The reaction mixture was cooled and poured into ice 

/ HCl. The separated product was filtered off and crystallized from ethanol to 

give (5).  
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5.  Action of sodium azide on benzoxazinone (2): Formation of 

tetrazole (6)  

A mixture of benzoxazinone (2) (0.01 mol) and sodium azide (0.05 mol) in 

boiling acetic acid (50 ml) was refluxed for 3 hrs. The separated product 

obtained after concentration was crystallized from ethanol to give tetrazole 

derivative (6). 

6.  Action of aromatic substrates on benzoxazinone (2) in presence 

of anhydrous AlCl3: Formation of o-aroylanilides (7a,b)  

Anhydrous AlCl3 (0.03 mol) was added under stirring to (2) (0.01 mol) in dry 

aromatic substrate namely benzene and toluene at room temperature. The 

reaction mixture was stirred for 3 hrs, and the resultant complex formed 

decomposed with ice/dilHCl. The solvent was steam distilled and the residual 

solid filtered and crystallized from the proper solvent to give (7a,b).  

7.  2-Amino methyl benzimidazole (8)  

A mixture of the equimolar amounts of o-phenylenediamine and glycine was 

heated for 2.5 hrs under reflux in the presence of conc. HCl subsequently 

reaction mixture was concentrated and the desired product separated out on 

cooling crystallized, from ethanol to give (8).    

8.  Action of (8) on benzoxazinone (2): Formation of 2-

substdituted- 3-methyl-[2'-benzimidazolyl]-( 4H)- 3,1-quinazolin-

4-one (9)    

A mixture of  2-Amino methyl benzimidazole (8) (0.01 mol) and benzoxazin-4-

one (2) (0.01 mol) in (30 ml) dry pyridine was refluxed for 6 hrs. The reaction 

mixture was poured into ice/HCl. The solid product that separated out was 

washed repeated with water and crystallized from ethanol to give (9).   

9.  Diels-Alder reaction on (2): 

A mixture of benzoxazinone (2) (0.01 mol) and dimethyl maleate (0.01 mol) in 

dry xylene (50 ml) was refluxed for 20 hrs. The reaction mixture was filtered 

upon hot, the filtration was concentrated and cooled. The separated product 

obtained was crystallized from benzene to give (10).    

10.  Synthesis of quinazolinylurea (11) 

A solution of  benzoxazinone (2) (0.01mol) in (40 ml) pyridine with 

semicarbazide hydrochloride (0.01mol) was refluxed for 6hrs, left to cool , 

poured into cold water with stirring ,the solid that separated out was filtered off , 

washed with cold water, dried  and crystallized from ethanol to give (11).   
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11.  Cyclization of quinazolinylurea(12) 

On fusion of quinazolinylurea derivative for 2 hrs on sand bath above melting 

point. The solid product after cooling was crystallized from pet-ether(40-60) to 

give (12). 

12.  Action of thiosemicarbazide on benzoxazone (2) 

A mixture of benzoxazinone (2) (0.01 mol) and thiosemicarbazide (0.01 mol) in 

dry pyridine (30 ml) was refluxed for 4 hrs, left to cool , poured into  ice/HCl, 

filtered off and crystallized from methanol to give (13). 

13.  Action of ammonium acetate or formamide on (2):Formation 

of quinazolone (14)  

(0.01 mol) of benzoxazinone (2) was fused with (0.02 mol) ammonium acetate 

on sand bath above the melting point for 3hrs. The reaction mixture after cooling 

was poured into water, filtered off and crystallized from benzene to give (14).   

14.  Acylation of (14): Formation of (15)  

A mixture of (14)  (0.01 mol) , anhydrous potassium carbonate (0.04mol) and 

phenyl isocyanate (0.042 mol)  was heated for 24 hrs under reflux in (50 ml) dry 

acetone. The reaction mixture after removing the excess solvent was poured into 

cold water, the solid that separated out was filtered off, dried and crystallized 

from ethanol solvent to give (15).    

15.  Action of acetic anhydride on (14): Formation of 3N-acetyl 

quinazolone (16)  

Treatment of (14) with excess acetic anhydride (20 ml) was refluxed for 3 hrs. 

After cooling the product obtained was washed with water; filtered off, dried 

and crystallized from ethanol to give (16).  

16.  Action of phosphorus pentachloride - phosphorus oxychloride 

on quinazol-4-one (14) 

(0.01 mol) quinazolinone (14) and a mixture of PCl5 (0.01 mol), POCl3 (2 ml) 

was heated in water bath for 5 hrs. After cooling the reaction mixture was 

poured into ice , filtered offand crystallized from benzene to give (17).    

17.  Mannish reaction on quinazolone (14): Formation of Mannish 

bases (18)  

A mixture of (14) (0.01 mol), formaldehyde (5 ml) and phthalimide (0.01mol) in 

boiling aceticacid and (30 ml) was refluxed for 4hrs, after cooling the separated 

product was crystallized from ethanol to give Mannish base (18).  
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18.  Action of ethyl chloroacetate on quinazolinone (14) 

A mixture of (14) (0.01mol) , anhydrous potassium carbonate (0.04mol) and 

ethyl chloroacetate (0.04mol)  in (60 ml) dry acetone was refluxed for 24hrs.The 

product obtained after removing the excess solvent was poured into cold 

water,the solid that separated out was filtered off , dried  and crystallized from 

methanol to give (19).   

19.  Action of hydrazine hydrate on quinazolinone (19) 

A mixture of (19) (0.01mol) and hydrazine hydrate (0.01mol)  in (40 ml) ethanol 

was refluxed for 3hrs,after cooling ,the solid that separated out was filtered off , 

dried  and crystallized from dioxane to give (20).   

20.  Action of phenyl isocyanate on quinazolinone (20) 

An equimolecular quantity of amino carbmoyl derivative (20) (0.01mol) and 

phenyl isocyanate (0.01mol) in dioxane (40 ml) was refluxed for 6hrs. On 

cooling at room temperature, the fine crystals which was appeared, filtered off 

and dried and crystallized from ethanol to give (21). 

21.  Action of aldehyde on quinazolinone (20) 

A mixture of (20) (0.01mol) and p-chlorobezaldehyde (0.012mol)  in (50 ml) 

ethanol containing (1ml) pipridine was refluxed for 3hrs, after cooling,the solid 

that separated out was filtered off , dried  and crystallized from ethanol to give 

(22).   

22.  Action of hydroxylamine hydrochloride on benzoxazone (2) 

Formation of 3-hydroxy-4-quinazolone (23)  

A mixture of (2) (0.01 mol), hydroxylamine hydrochloride (0.03 mol) and 

sodium acetate (0.03 mol) in ethyl alcohol (50 mol) was heated under reflux for 

5 hrs. The reaction mixture after cooling was poured into water, filtered off and 

crystallized from benzene to give (23). 

23.  Action of acetic anhydride 3-hydroxy quinazolone (23) 

Formation of (24) 

Treatment of (23) (0.01 mol) with excess of acetic anhydride (25 ml) was 

refluxed for 2 hrs. After cooling the solid product obtained was washed with 

water, filtered off, dried and crystallized from benzene to give (24). 

24.  Action of ethyl chloroacetate on 3-hydroxy-4-quinazolone (23) 

A mixture of (23) (0.01mol), anhydrous potassium carbonate (0.04mol) and 

ethyl chloroacetate (0.04mol)  in (60 ml) dry acetone was refluxed for 24hrs.The 

product obtained after removing the excess solvent was poured into cold 
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water,the solid that separated out was filtered off , dried  and crystallized from 

ethanol to give ( 25).   

25.  Action of hydrazine hydrate on quinazolinone (25) 

A mixture of (25) (0.01mol) and hydrazine hydrate (0.01mol) in (40 ml) ethanol 

was refluxed for 3hrs, after cooling,the solid that separated out was filtered off , 

dried  and crystallized from dioxane to give (26).   

26.  Action of phenyl isocyanate on quinazolinone (26) 

An equimolecular quantity of amino carbmoyl derivative (26) (0.01mol) and 

phenyl isocyanate (0.01mol) in dioxane (40 ml) was refluxed for 6hrs. On 

cooling at room temperature, the fine crystals which was appeared, filtered off, 

dried and crystallized from ethanol to give (27).   

27.  Action of aldehyde on quinazolinone (26) 

A mixture of (26) (0.01mol) and p-chlorobezaldehyde (0.012mol)  in (50 ml) 

ethanol containing (1ml) pipridine was refluxed for 3hrs,after cooling ,the solid 

that separated out was filtered off , dried  and crystallized from ethanol to give 

(28).   

 

Table 5 Characteristics and Physical Data for the Synthesized Compounds 

Com- 

pound 

Empirical 

formula 

M.wt Solvent Yield

% 

Calculated/ Found, % m.p, 
0
C C H O N Cl S 

2 C26H16ClN3O5 485.88 benzene 72 64.27   

64.23 

3.32   

3.64 

16.46   

16.49 

8.65   

8.32 

7.30   

7.26 

- 150-152 

3a C27H21ClN4O5 516.93 benzene 76 62.73  

62.41 

4.09  

4.23 

15.48  

15.63 

10.48  

10.44 

6.86   

7.15 

- 230-232 

3b    C28H23ClN4O5 530.96 ethanol 

 

75 63.34  

63.07 

4.37  

4.28 

15.07  

15.22 

 

10.55  

10.05 

6.68  

6.97 

- 218-220 

3c C30H27ClN4O5 559 ethanol 65 64.46  

64.16 

4.87  

5.02 

14.31  

13.99 

10.02  

10.05 

6.34  

6.02 

- 250-252 

3d C31H29ClN4O5 573 ethanol 67 64.97  

64.08 

5.10  

5.39 

13.96  

13.63 

9.78  

9.46 

6.19  

6.22 

- 220-222 

3e C32H31ClN4O5 587 ethanol 62 65.47  

65.5 

5.32 

4.99 

13.63 

13.92 

9.54 

9.58 

6.04 

6.01 

- 270-272 

3f C28H21ClN4O7 560.94 ethanol 80 59.95 

59.98 

3.77 

3.45 

19.97 

20.3 

9.99 

10.27 

6.32 

6.06 

- 180-182 

3g C33H25ClN4O6 609.03 benzene 70 65.08 

65.11 

4.14 

3.71 

15.76 

16.05 

9.20 

9.49 

5.82 

5.47 

- 60-62 

3h C32H24ClN5O5 594.02 benzene 85 64.70 

64.73 

4.07 

4.39 

13.47 

13.04 

11.79 

11.38 

5.97 

5.94 

- 100-102 

4a C26H24ClN7O5 549.97 Pet-ether 

40-60 

70 56.78 

56.74 

4.40 

4.43 

14.55 

13.22 

17.83 

17.79 

6.45 

6.74 

- 98-100 



Experimental 

115 

 

Com- 

pound 

Empirical 

formula 
M.wt Solvent 

Yield

% 

Calculated/ Found, % m.p, 
0
C C H O N Cl S 

4b C32H22ClN5O4 576 benzene 75 66.73 

66.69 

3.85 

4.18 

11.11 

10.79 

12.16 

11.88 

6.16 

6.19 

- 75-77 

5 C30H22ClN3O6 555.97 ethanol 60 64.81 

64.53 

3.99 

3.56 

17.27 

17.3 

7.56 

7.88 

6.38 

5.49 

- 240-242 

6 C26H17ClN6O5 528.9 ethanol 65 59.04 

59.36 

3.24 

2.96 

15.13 

15.16 

15.89 

15.63 

6.70 

7.02 

- 222-224 

7a C32H22ClN3O5 563.99 benzene 75 68.15 

68.12 

3.93 

3.61 

14.18 

13.92 

7.45 

7.42 

6.29 

5.96 

- 190-192 

7b C33H24ClN3O5 578 benzene 78 68.57 

68.89 

4.19 

3.76 

13.84 

13.56 

7.27 

7.56 

6.13 

5.81 

- 170-172 

8 C8H9N3 147.18 ethanol 65 65.29 

65.26 

6.16 

5.73 

- 28.25 

28.54 

- - 245-247 

(lit) 

9 C34H23ClN6O4 615.04 ethanol 67 66.40 

66.38 

3.77 

3.45 

10.41 

10.13 

13.66 

13.95 

5.76 

5.79 

- 190-192 

10 C32H24ClN3O9 630 benzene 50 

 

 

61.01 

60.99 

3.84 

3.43 

22.86 

23.19 

6.67 

6.95 

5.63 

5.31 

- 230-232 

11 C27H19ClN6O5 542.93 ethanol 60 59.73 

59.41 

3.53 

3.25 

 

14.73 

15.02 

15.48 

15.81 

6.53 

6.1 

- 60-62 

12 C27H17ClN6O4 524.91 Pet-ether 

40-60 

60 61.78 

61.52 

3.26 

3.22 

12.19 

12.52 

16.01 

15.66 

6.75 

6.78 

- 222-224 

13 C27H17ClN6O3S 540.98 Methanol 75 59.94 

60.26 

3.17 

3.6 

8.87 

8.46 

15.53 

15.27 

6.55 

6.88 

5.93 

6.25 

190-192 

14 C26H17ClN4O4 484.89 benzene 68 64.40 

64.08 

3.53 

3.51 

13.20 

14.53 

11.55 

11.23 

7.31 

7.6 

- 218-220 

15 C33H22ClN5O5 603.13 ethanol 58 65.62 

65.91 

3.67 

3.99 

13.24 

12.81 

11.59 

11.33 

5.87 

5.9 

- 210-212 

16 C28H19ClN4O5 526.10 ethanol 62 63.82 

63.54 

3.63 

3.3 

15.18 

14.92 

10.63 

10.66 

6.73 

7.02 

- 205-207 

17 C26H16Cl2N4O3 503.34 benzene 72 64.04 

64.33 

3.20 

2.79 

9.54 

9.57 

11.13 

11.42 

14.09 

13.74 

- 190-192 

18 C35H22ClN5O6 643.13 ethanol 55 65.27 

64.94 

3.44 

3.76 

14.91 

14.5 

10.87 

11.16 

5.50 

5.15 

- 195-197 

19 C30H23ClN4O6 570.98 Methanol 

 

75 63.11 

62.85 

4.06 

3.73 

16.81 

15.92 

 

9.81 

9.84 

6.21 

6.5 

- 165-167 

20 C28H21ClN6O5 556.13 Dioxane 65 60.38 

60.71 

3.80 

4.12 

14.36 

14.39 

 

15.09 

14.74 

 

6.37 

6.11 

 

- 175-177 

21 C35H26ClN7O6 573 ethanol 67 62.18 

62.51 

 

3.88 

3.56 

14.20 

14.49 

14.50 

14.07 

5.24 

5.27 

- 210-212 

22 C35H26Cl2N6O5 587 ethanol 62 

 

 

65.47  

65.5 

5.32 

4.99 

13.63 

13.92 

9.54 

9.51 

6.04 

6.01 

- 270-272 

23 C26H17ClN4O5 500.89 benzene 62 

 

 

62.34 

62.01 

3.42 

3.71 

15.97 

15.94 

11.19 

11.48 

7.08 

6.76 

- 220-222 

24 C28H19ClN4O6 542.10 benzene 63 

 

 

61.94 

61.62 

3.53 

3.2 

17.68 

17.97 

10.32 

10.04 

6.53 

6.86 

- 230-232 
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Com- 

pound 

Empirical 

formula 
M.wt Solvent 

Yield

% 

Calculated/ Found, % m.p, 
0
C C H O N Cl S 

25 C30H23ClN4O7 586.13 ethanol 58 

 

 

61.39 

61.36 

3.95 

3.91 

19.08 

19.06 

9.54 

9.51 

6.04 

6.01 

- 155-157 

26 C28H19ClN4O5 572.96 Dioxane 62 

 

 

58.70 

58.66 

3.69 

3.67 

16.75 

16.78 

14.67 

14.93 

6.19 

5.84 

- 180-182 

27 C35H26ClN7O7 692.08 ethanol 55 

 

 

60.74 

61.06 

3.79 

4.22 

16.18 

16.44 

14.17 

14.14 

5.12 

4.8 

- 230-232 

28 C26H17ClN4O5 697.52 ethanol 62 

 

 

60.27 

59.98 

3.76 

3.43 

13.76 

14.05 

12.05 

12.08 

10.17 

9.91 

- 260-262 
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Table 6 H1-NMR, MS and IR data of prepared compounds 

Compd.No. H
1
-NMR‎(δ‎in‎ppm) MS 

(m/z,%) 

IR cm
-1

 

νN-H νC=O 

2 4.45(s, 2H, NCH2CO), at 

6.75 (s, 1H, olefinic proton), 

at 7.22-7.91 (m, 12H, Ar-H) 

and at 9.08 (s, 1H, NH) 

[M]
+.

 

485.55, 

[M+2]
+. 

487 

3475, 3370 1614 cm
-1

 ( CO 

of‎α,β- 

unsaturated 

amide), at 477٤-

1720 cm
-1

 ( CO 

of benzoxazinone 

and  CO of 

cyclic imide) 

3a _ [M]
+.

 

516.45, 

[M+2]
+. 

518.5 

3317, 3133 1647 (acyclic 

amides)  

1774-1713   

(cyclic imide)  

3b 1.2(t, 3H, CH3), at 4.1(q, 2H, 

CH2), at 4.43(s, 2H, 

NCH2CO), at 6.74(s, 1H, 

olefinic proton), at 7.2-7.92 

(m, 12H, Ar-H) and 9.80-

10.38(s, broad, 3H, 3×NH) 

disappeared by addition of 

D2O 

_ 3473, 3220 1645 (acyclic 

amides)  

1774-1715(cyclic 

imide) 

3c  

_ 

[M+1]
+. 

560, 

[M+2]
+. 

561 

3465, 3322 1643 (acyclic 

amides)  

1774-1717(cyclic 

imide) 

3d _ _ 3475, 3240 1641 (acyclic 

amides)  

1774-1719(cyclic 

imide) 

3e _ _ 3448, 3350 1650 (acyclic 

amides)  

1774-1720(cyclic 

imide) 

3f _ _ 3360 1640 (acyclic 

amides)  

1774-1712(cyclic 

imide) 

3g _ _ 3455, 3360 1644 (acyclic 

amides)  

1774-1716(cyclic 

imide) 

3h _ _ 3330, 3310 1640 (acyclic 

amides)  

1774-1711(cyclic 

imide) 
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Compd.No. H
1
-NMR‎(δ‎in‎ppm) 

MS 

(m/z,%) 

IR cm
-1

 

νN-H νC=O 

4a _ [M]
+.

 

549 

3445 1617‎(α,β- 

unsaturated 

amide) 1774-

1720 (cyclic 

imide)  

4b _  3460, 3380 1646 (cyclic 

and acyclic 

amides) 1774-

1714 (of 

cyclic imide)  

5 1.2-2.49 (m, with 

interference, 5H, 

COOCH2CH3), at 4.42 (s, 

2H, NCH2), at 3.37(s, 

2H,CH2), at 6.74(s, 1H, 

olefinic proton), at 7.89-7.91 

(m, 12H, Ar-H) and 9.5-10.2 

(s, broad, 1H, NH) 

disappeared by addition of 

D2O 

_ 3479 1611‎(α,β- 

unsaturated 

amide) 1725 

(ester)  

 1774 (imide)  

6 4.55(s, 2H, NCH2CO), at 

6.85 (s, 1H, olefinic proton), 

at 7.25-8.20 (m, 12H, Ar-H) 

and at 9.98-10.69(s, broad, 

1H, NH) and at 13.84 (s, 1H, 

OH)           

_ 3455-2928 

For OH and NH 

1614‎(α,β- 

unsaturated 

amide) 1718 

( CO of 

carboxylic)  

1774-1760 

(due to 

coupling 

carbonyl 

bands of 

cyclic imide)  

7a 4.43(s, 2H, NCH2), 6.58(s, 

1H, olefinic proton), 7.56-

8.0(m, 17H, Ar-H) and 9.2-

10.2(s, broad, 2H, 2×NH) 

disappeared by addition of 

D2O         

_ 3401,3208 1657cm
-1

 

(,-

unsaturated 

amide) 1774-

1725 (cyclic 

imide)  

7b _ [M]
+.

578 3401,3208 1657cm
-1

 

(,-

unsaturated 

amide) 1774-

1725 (cyclic 

imide)  

9 4.43(s, 2H, NCH2), at 6.76(s, 

1H, olefinic proton), at 7.05-

8.68 (m, 16H, Ar-H), at 9.08 

(s, broad, 1H, NH), at 

13.01(s, broad, 1H, NH, 

exchangeable with D2O) 

_ 3431 1666 (acyclic 

amide) 

1774-1719 

(cyclic imide)  
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Compd.No. H
1
-NMR‎(δ‎in‎ppm) 

MS 

(m/z,%) 

IR cm
-1

 

νN-H νC=O 

10 2.5(s, 6H, COOH3), at 4.1(m, 

3H, cyclic protons), at 4.50(s, 

2H, NCH2), at 7.35-8.85(m, 

12H, Ar-H), 9.2-10.2(s, broad, 

2H, 2NH) disappeared by 

addition of D2O 

_ 3446 1642 (amide) 

 1774-1740 

(imide)  

1731 (ester) 

 1720 (sat. 

benzoxazinone 

ring)  

11 4.43 (s, 2H, NCH2), at 5.8(s, 

broad, 2H, NH2), at 6.8 (s, 1H, 

olefinic proton), at 7.5-8.0(m, 

12H, Ar-H) and 9.8-10.9(s, 

broad, 2H, 2×NH) disappeared 

by addition of D2O 

_ 3424 1615 (amides) 

1774-1722 

(cyclic imide) 

12 4.43 (s, 2H, NCH2), at 6.74 (s, 

1H, olefinic proton), at 7.87-

8.0(m, 12H, Ar-H) and 9.6-

10.4(s, broad, 2H, 2×NH) 

disappeared by addition of 

D2O          

_ 3468 1658 (cyclic and 

acyclic amides) 

1774-1725 

(cyclic imide) 

13 _ [M-3]
+. 

537 

3462 1610‎(α,β- 

unsaturated 

amide) 1774-

1719 (cyclic 

imide)  

14 4.42(s, 2H, NCH2), at 6.51 (s, 

1H, olefinic proton), at 7.86-

8.0(m, 12H, Ar-H), 9.7-10.5(s, 

broad, 2H, 2NH) disappeared 

by addition of D2O 

_ 3470, 3362 1624‎(α,β- 

unsaturated 

amide) 1774-

1718 (cyclic 

imide) 

15 4.44 (s, 2H, NCH2), 6.94 (s, 

1H, olefinic proton), 7.2-

8.7(m, 17H, Ar-H), 9.8-

10.95(s, broad, 2H, 2×NH) 

disappeared by addition of 

D2O               

_ 3360, 3170 1645 (acyclic 

amide)  

1731 (carbamate 

ester) 

 1774-1740  

(cyclic imide)  

16 2.49(s, 3H, OCOCH3), at 

4.42(s, 2H, NCH2), at 6.76 (s, 

1H, olefinic proton), at 7.87-

8.0(m, 12H, Ar-H) and 9.65-

10.5(s, broad, 1H, 1NH) 

disappeared by addition of 

D2O 

_ 3474, 3370 1617‎(α,β- 

unsaturated 

amide) 1774- 

1718 (cyclic 

imide)  

17 4.44(s, 2H, NCH2), at 6.74 (s, 

1H, olefinic proton), at 7.2-

8.0(m, 12H, Ar-H) and at 9.9-

10.7(s, broad, 1H, NH) 

disappeared by addition of 

D2O                

_ 3470 1618‎(α,β- 

unsaturated 

amide) 1774-

1715 (due to 

coupling 

carbonyl bands of 

cyclic imide)  
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Compd.No. H
1
-NMR‎(δ‎in‎ppm) 

MS 

(m/z,%) 

IR cm
-1

 

νN-H νC=O 

18 4.09 (s, 2H, CH2), at 4.42(s, 

2H, NCH2), at 5.82 (s, 1H, 

olefinic proton), at 7.91-

7.93(m, 16H, Ar-H) and at 

9.9-10.7(s, broad, 1H, NH) 

disappeared by addition of 

D2O 

_ 3432 1613‎(α,β- 

unsaturated 

amide) 1774-

1721 (cyclic 

imides)  

19 1.1-2.5 (m, with interference, 

5H, COOCH2CH3), at 4.43 (s, 

2H, NCH2), at 4.83(s, 

2H,OCH2COO), at 6.63(s, 1H, 

olefinic proton), at 7.86-7.95 

(m, 12H, Ar-H) and 9.5-10.2 

(s, broad, 1H, NH) 

disappeared by addition of 

D2O 

_ 3440, 3328 1660 (acyclic 

amide)  

1774-1719 

(cyclic imide)  

1731 (ester)  

20 4.76 (s, 2H, NCH2), at 4.82(s, 

2H, OCH2CO), at 6.72 (s, 1H, 

olefinic proton), 7.84-8.1(m, 

12H, Ar-H), 9.65-10.5(s, 

broad, 2H, 2×NH) disappeared 

by addition of D2O 

_ 3426 1623‎(α,β- 

unsaturated 

amide) 1774-

1719 (cyclic 

imide)  

21 4.43(s, 2H, NCH2), at 6.51 (s, 

1H, olefinic proton), at 7.85-

8.1(m, 12H, Ar-H), 9.65-

10.5(s, broad, 4H, 4×NH) 

disappeared by addition of 

D2O 

_ 3366 1615‎(α,β- 

unsaturated 

amide) 1774-

1719 (cyclic 

imide)  

22 4.6(s, 2H, NCH2), at 6.6 (s, 

1H, olefinic proton), at 6.74 (s, 

1H, N=CH), at 7.74-8.09(m, 

16H, Ar-H) and at 9.6-10.2(s, 

broad, 2H, 2×NH) disappeared 

by addition of D2O 

_ 3424 1615‎(α,β- 

unsaturated 

amide) 1774-

1722 (cyclic 

imide)  

23 4.43(s, 2H, NCH2), at 6.75 (s, 

1H, olefinic proton), 7.3-

7.95(m, 12H, Ar-H), at 8.68 

(s, broad, 1H, NH) and at 

10.69(s, 1H, OH) 

_ 3848, 3743, 

3485 (OH and 

NH) 

1617 (cyclic and 

a cyclic amide) 

1774-1720 

(cyclic imide)  

24 2.49 (s, 3H, OCOCH3), 4.42(s, 

2H, NCH2), at 6.75 (s, 1H, 

olefinic proton), 7.87-7.95(m, 

12H, Ar-H) and at 9.6-10.2(s, 

broad, 1H, NH) disappeared 

by addition of D2O 

_ 3462, 3328 1660 (cyclic and 

acyclic amide) 

1774-1720  

(cyclic imide) 

1731 (ester)  
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Compd.No. H
1
-NMR‎(δ‎in‎ppm) 

MS 

(m/z,%) 

IR cm
-1

 

νN-H νC=O 

25 1.2(t, 3H, CH3), at 4.1(q, 2H, 

CH2 of ester),  at 4.42 (s, 2H, 

NCH2), at 4.83(s, 

2H,OCH2COO), at 6.63(s, 1H, 

olefinic proton), at 7.4-7.9 (m, 

12H, Ar-H) and 9.5-10.2 (s, 

broad, 1H, NH) disappeared 

by addition of D2O 

_ 3440, 3324 1660 (cyclic and 

acyclic amide) 

1774-1722 

(cyclic imide)  

1732 (ester)  

26 4.42(s, 2H, NCH2), at 4.82(s, 

2H, OCH2CO), at 6.6(s, 1H, 

olefinic proton), 7.09-8.06(m, 

12H, Ar-H), 9.65-10.5(s, 

broad, 2H, 2×NH) disappeared 

by addition of D2O 

_ 3480-3220 

(NH and NH2). 

1680, 1660 

(amides and 

hydrazide) 

 1774-1723 

(cyclic imide)  

27 4.43(s, 2H, NCH2), at 5.82 (s, 

1H, olefinic proton), at 7.85-

8.08 (m, 12H, Ar-H), 9.65-

10.5(s, broad, 4H, 4×NH) 

disappeared by addition of 

D2O 

_ 3462, 3320 1662 (amides) 

1774-1718 

(cyclic imide)  

28 4.43 (s, 2H, NCH2), at 6.5 (s, 

1H, olefinic proton), at 6.7 (s, 

1H, N=CH), at 7.78-8.09 (m, 

16H, Ar-H) and at 9.6-10.2(s, 

broad, 2H, 2×NH) disappeared 

by addition of D2O 

_ 3445 1666 (amides) 

1774-1716 

(cyclic imide)  

 

  



 

 

 

REFERENCES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studies on 4H-3,1-Benzoxazin-4-ones 



References 
 

123 

 

REFERENCES 

1. A.Sammour, A.F.M. Fahmy; M.Mahmoud, Ind J.Chem.,11 (3), 22 

(1973). 

2. A.Sammour, M.Selim and M.Anwar Abdo, J.Chem.U.A.R.,14, (2) 197 

(1971). 

3. Abdalla. M.M; Elkady. M.; El-Farargy A.F. (Fac-Sci, Zagazig Univ., 

Cairo Egypt) Chem. 1977, (Pub 1979) 20 (3), 245-57 (Eng). 

4. Abdel-Hamid, S. G.; El-Hakim, A. E.; and Abdel- Rahman, R. M.; 

Indian J Heterocycl. Chem.; 5(3), 1996, 219-222. 

5. Abdel-Megeed, M. F. and Teniou, A.; Collect. Czech. Chem. Commun.,· 

53, 1988, 329. 

6. Abdel-Rahman, T. M. and El-Badry, Y. A.; Egypt. J Chem.,· 49(2), 

2006,169-184. 

7. Abdel-Rahman, T. M.; Heterocyclic Commun.,- 3, 1997, 535. 

8. Abood, N. A.; Schretzman, L. A.; Flynn, D. L.; Houseman, K. A.; and 

Wittwer, A. J.; Bioorg.& Med. Chem. Lett.; 7(16), 1997,2105-8. 

9. Abou-Enein, M. N. and Eid, A. 1.; Pharm. Acta Helv., 56, 1981, 239 . 

10. Adam, J. and Winkler, T.; Helv. Chim. Acta,' 67, 1984, 2186. 

11. Ahmed, I.; J Ind Chem. Soc.; 65, 1988, 362. 

12. Ahmed, M.; Abdel-Hamid, E. S. H.; and Mohamed K.; J. Chem. Soc., 

77,1955,1612. 

13. Alajarin,.; Vidal, A.; Ortin, M.; and Bautista, D.; Synthesis,· 14, 2005, 

2426-2432. 

14. Al-Sehemi, A. G. M.; E-Sharief, A. M. S.; Ammar, y. A.; Ind. J. Chem., 

Sect.B; 45B(2), 2006, 450-455. 

15. Aly, A. A.; J. Chinese Chem. Soc., 54(2), 2007, 437-446. 

16. Amin, M. A.; Osman, A. N.; Aziza, M. A.; and ElHakim A. E.; Egypt. J. 

Chern.; 38, 1995, 113. 

17. Amin, M. A.; Osman, A. N.; Aziza, M. A.; and ElHakim, A. E.; Egypt. 

J. Chem.; 38, 1995, 427. 

18. Amin, M. S.; El-Hashash, M. A.; and Attia, I. A Ind. J. Chem.; 32.B, 

1993, 511. 

19. Amin, M. S.; El-Hashash, M. A.; and Attia, I. A.; Ind. J. Chem.; 32B, 

1993, 577. 



References 
 

124 

 

20. Amin, M. S.; El-Hashash, M. A.; Soliman, F. M.; and Solirnan, A. S.; 

Ind. J. Chem.; 35B, 1996, 1097. 

21. Amin, M. S.; Nassar. S. A.; El-Hashash, M. A.; Essawy, S. A.; and 

Hashish, A. A.; Ind. J. Chem.; 35B, 1996, 388. 

22. Arcadi, A.; Asti, C.; Brandolini, L.; Caseili, G.; Marinelli, F.; and 

Ruggieri, V.; Bioorg. & Med. Chem. Lett.; 9, 1999, 1291-1294. 

23. Arora, R. C.; Rastogi, V. K.; Agrawal, A. K.; and Parmar, S. S.; J. 

Heterocyclic Chem.; 15, 1978, 869. 

24. Asakawa, H.; Fukushima, Y.; Imamiya, E.; and Kawamatsu, Y.; Chem. 

Pharm. Bull., 27, 1979, 522. 

25. Atechian, S.; Nock, N ; Norcross, R. D.; Ratni, 1-1.; Thomas, A. W.; 

Verron, J.; and Masciadrj, R.; Tetrahedron; 63, 2007, 2811-2823. 

26. Atkinson, R. S.; Coogan, M. P.; and Cornell, C. L.: J. Chem. Soc., 

Perkin Trans. 1; 1996, 1 57. 

27. Avetisyan, A. A. and Zhyan, A.; Russ. J Org. Chem.; 42(7), 2006, 1063-

1067. 

28. Awad, W. 1.; Nosseir, M. H.; Doss, N. L. And Ishak, E. A.;J. Prakt. 

Chem.; 315, 1973, 738. 

29. Aziza M.A.; Ibrahim, M. K.; and El-Helby, A. G.; Al Azharl Pharm. 

Sci.; 13, 1994, 66-73. 

30. Aziza, M. A.; Nassar, M. W.; Abdel Hamid, S. G.; ElHakim, A. E.; and 

El-Azab, A. S.; Ind. J. Heterocycl. Chem.; 6(1), 1996, 25-30. 

31. Badr, M. Z. A.; El-Sherief, H. A. H.; El-Naggar, G. M.; and Mahmoud, 

A. M.; Ind. J. Chem., Sect. B; 18, 1979, 560. 

32. Badr, M. Z. A.; El-Sherief, H. A.; and Aly, M. M.; Ind. J. Chem., Sect. 

B; 13, 1975, 245. 

33. Bahadur, S. and Saxena, M. Arch. Pharm. (Weinhzeim) 316, 1983,964. 

34. Bahadur, S.; Srivastava, N.; and Mukherji, S.; Curr. Sci.; 52, 1983, 910 

35. Bahadur, S.; Srivastava, N.; and Saxena, M.; Ind. J. Chem. Soc.; 60, 

1983, 684. 

36. Bain, D. 1. and Smalley, R. K.; J. Chem. Soc. (C); 1968, 1593. 

37. Baker, B. R.; Querry, M V Schaub, R. E.; and Williams, J. H.; J. Org. 

Chem.; 17, 1952, 58. 

38. Balasubramaiyan, V. and Argade, N. P.; Ind. J. Chem., Sect. B; 27, 

1988, 906. 



References 
 

125 

 

39. Balasubramaiyan, V. and Argade, N. P.; Tetrahedron Lett.; 27(22), 1986, 

2487-2488. 

40. Balasubramaniyan, V. and Argade, N. P.; Tetrahedron; 45(3), 1989, 835-

842. 

41. Barton, D. and Ollis, W. D.; Comprehensive Organic Chemistry, Eds., 

Oxford: Pergamon, 1979, vol.5. 

42. Bedair, A. H.; Au, F. M.; El-Agrody, A. M.; Eid, F. A.; El-Nassag, M. 

A. A.; El-Sherbeny, G.; Acta Pharm.; 56(3), 2006, 273. 

43. Behringer, H. and Fischer, H. J.; Chem. Ber.; 94, 1961, 1572. 

44. Bekhit, A. A.; Bull. Pharm. Sci., Assuit Univ. 18(20), 1995, 107-14. 

45. Bergman, J. and Bergman, S.; J. Org. Chem.; 50, 1985, 1246. 

46. Bergman, J. and Stalhandske, C.; Tetrahdron 52(3), 1996, 753-70. 

47. Besson, T. and Rees, C. W.; Bioorg. & Med. Chem. Lett.; 6, 1996, 2343. 

48. Besson, T.; Emayan, K.; and Rees, C. W.; J. Chem. Soc., Chem. 

Commun.; 1995, 1419. 

49. Biller, I.; Szocs, L.; and Toke, L.; Acta Chim. A cad. Sci. Hung.; 107, 

1981, 171. 

50. Bochringer, C. H.; Ger. Pat., 1, 426, 488 (1964). C.A. 65, 13734 (1966). 

51. Bolotin, B. M.; Savenkova, E. B.; and Etingen, N. B.; Russ. Ru 2, 039, 

745(Cl.C07D265/22), 20 Jul. 1995, Appl. 92, 015, 161, 29 Dcc. 1992 

(Russ). From Izobreteniya2O, 152 (1995). 

52. Bouillant, M.; Favre-Bonvin, J.; and Ricci, P.; Tetrahedron Lett.; 24, 

1983, 51. 

53. Braudeau, E.; David, S.; and Fischer, .1. C.; Tetrahedron; 30, 1974, 

1445. 

54. Bredt, J. and Hof, H. Chem. Ber.; 33, 1900. 

55. Bristow, T. H. C.; Foster, H. F.; and Hooper, M.; J. Chem. Soc., Chem. 

Commun.: 1974, 677.  

56. Butula, I. and Basic, C.; Amen, L.; Croat. Chem. Acta.; 48, 1976, 53. 

57. Buyuktimkin, S.; Pharmazie, 40, 1985, 393. 

58. Buzas, A. and 1-loffmann, C.; Bull. Soc. Chem. Fr., 1959, 1889. 

59. Cacchi, S.; Fabrizi, G.; and Marinelli, F.; Synlett.; 1996, 997. 

60. Canonne, P.; Boulanger, R.; and Bernatchez, M.; Tetrahedron Lett.; 28, 

1986, 4997. 



References 
 

126 

 

61. Cao, S.; Feng, Y.; Zheng, X.; Jiang, Y.; Zhang, M.; and Xu, M.; Arch. 

Pharm. Chem.; 339, 2006, 250-254. 

62. Carter, M. C.; Alber, D. G.; Baxter, R. C.; Bithell, S. K.; Budworth, J.; 

Chubb, A.; Cockerill, G. S.; Bowdell, V. C. L.; Henderson, F. A.; 

Keegan, S. J.; Kelsey, R. D.; Lockyer, M. J.; Stables, J. N.; Wilson, L. J.; 

and Powell, K. L.;J. Med. Chem.; 49, 2006, 231 1-2319. 

63. Catarzi. D.; Cecchi, L.; Colotta, V.; Filacchioni. C.; Martini, C.; Tacchi, 

P.; and Lucacchini, A., J. Med. Chem.; 38, 1995, 1330. 

64. Chakravarty, P. K.; Greenlee, W. J.; Mantlo, N. B.; Patchett, A. A.; 

Dooseop, K.; De Laszlo, S. E.; Glinka, T. W.; Fur Pat. Appl. Ep 512, 

870 (C1.C07D239/91). Ii Nov. 1992, US Appl. 698, 506, 10 May 1991; 

119 pp, C.A. 118, 101905j (1993). 

65. Chenard, B. L.; Menniti, F. S.; Pagnozzi, M. J.; Shenk, K. D.; Ewing, F. 

E.; and Welch, W. M.; Bioorg. & Med. Chem. Lett.; 10, 2000, 1203. 

66. Clemence, F.; Le Martret, 0.; and Delevallee, F.; US. Patent 4.636.512, 

1985 C. A 100:138971g. 

67. Clemence, F.; Le Martret, 0.; Delevallee, F.; Benzoni, J.; Jouquey, S.; 

Mouren, M.; and Deraedt, R.; J. Med. Chem.; 31, 1988, 1453. 

68. Clemence, F.; Martet, 0. L.; and Collard, J.; J. Heterocyclic Chem.; 21, 

1984, 1345. 

69. Colson, E.; Wallach, J.; and Hauteville, M.; Biochem; 87, 2005, 223-

230. 

70. Conley, R. A.; Barton, D. L.; Stefanick, S. M.; Lam, M. M.; Lindabery, 

G.C.; Kasulanis, C. F.; Cesco-Cancian, S.; Currey, S.; Fabian, A. C.; and 

Levine, S. D.; J. Heterocyclic Chem.: 32, 1995, 761. 

71. Coppola, G. M.; J. Heterocyclic Chem.; 36, 1999, 563. 

72. Crenshaw, R. R.; Luke, G. M.; and Siminoff, P.; J. Chem.; 19, 1976, 

262. 

73. Crenshaw, R. R.; Luke, G. M.; and Siminoff, P.; U.S. Patent 4,013,665 

(1973); C. A., 83, 97285 (1975). 

74. Dash, B.; Dora, E. K.; and Panda, C. S.; J. Ind. Chem. Soc.; 57, 1980, 

835. 

75. David, T. Z. and Wagner, . C.; J. Org. Chem., 14, 1949, 967. 

76. Deck, L. M.; Traner, S. D.; Deck, T. A.; and Papadopoulos, E. P.; J. 

Heterocyclic Chem.; 38, 2001,343. 

77. Derbala, H. A.; Monatsh Chem., 127(1), 1996, 103-10. 



References 
 

127 

 

78. Deshmukh, M.; Chavan, P.; and Kharade, D.; Monatsh. Chem.; 125, 

1994, 743. 

79. Detsi, A.; Bardakos, V.; Markopoulos, J.; and Igglessi-Markopoulou, 0.; 

J. Chem. Soc., Perkin Trans. l, 1996, 2909. 

80. Drosario, A. B.; Greig, D. J.; Hudson, R. F.; and Williams. A.; J. Chem. 

Soc.. Perkin Trans. 2; 1981, 590. 

81. Dunn, A. D.; Kinnear, K. I.; Norrie, R.; Rngan, N.; and Martin, D.: J. 

Heterocyclic Chem.; 24, 1987, 175. 

82. E1-Kamry, A. M. A.; E1-Nagdy, S.; Hassan M. M.; and El-Bassiouny, F. 

A.; Pharmazie; 44, 1989, 312. 

83. E1-Khamry, A. M. A.; Habashy, M. M.; E1-Nagdy, S.; and 

E1.Bassiouny, F. A.; Acta Chem. Hung.; 127, 1990, 423. 

84. E1-Nagdy, S.; E1-Hashash, M. A.; Afify A. A.; and ElShahed, F.; Ind. J. 

of Chern.; 28B, 1989, 126. 

85. EI-Khamry, A. A.; El-Nagdy, S.; and Shaban.; Egypt. J Chem.; 31, 1988, 

241. 

86. EI-Khamry, A. A.; El-Nagdy. S.; Habashy M. M.; and E1-Bassiouny F. 

A.; Pharmazie;  44(5), 1989, 312-1. 

87. El-Abbady, A. M.; Anwar, M.; Abdel-Hav, F. I:; and Ade1-Megeed, M. 

F.; Egypt. J. Chem. 1975, 1063. 

88. El-Farargy, A. F.; Hamad, M. M.; Sai. S. A.; and Haikal, A.; Egypt.]. 

Chem., 33(3), 1990, 283. 

89. Elguero, J.; Marzin, C.; Katritzky, A. R.; Linda, P.; The Tautomerism of 

heterocycles: Supplement 1, Advances in Heterocyclic Chemistry; 

Academic, New York, 1979. 

90. El-Hakim, A. E.; and Abdel-Hamid, S. G.; Egypt. J. Chem.; 39(4), 1996, 

387-393. 

91. El-Hashash, M. A. and Nassar, 0. M.; J. Heterocyclic. Chem.; 5, 1996, 

231. 

92. El-Hashash, M. A. and Sayed, M. A.; Egypt J. Chem., 21,1978, 115. 

93. El-Hashash, M. A.; Abdel-Rahman, T. M.; and El Badry, Y. A.; Ind. J. 

Chem.; 45B, 2006, 1470-1477. 

94. El-Hashash, M. A.; Afify, A. A.; Sayed, M. A.; Sohman, A. y and Amer, 

M. Y.; J. Chem. Ind: 4, 1988, 55. 

95. El-Hashash, M. A.; Amin, M. S. , Nassar, S. A.; and Hashish, A. . 

A.;Ind. J. Chem.; 35B, 1996, 388. 



References 
 

128 

 

96. El-Hashash, M. A.; Hassan, M. A.; and Sayed, M. A.; Pak. J. Sci. and 

Ind. Res.; 20(6), 1977, 336. 

97. El-Hashash, M. A.; Kassab, E, A.: Soliman, F. M. A.; and Ali, R S.; 

Egypt. J. Chem.; 2001, 169. 

98. El-Hashash, M. A.; Madkour, H, M. F.; and Amin, M. S.; Pak. J. Sci.: 

34(7-8), 1991, 288. 

99. El-Hashash, M. A.; Shiba, S. A.; E1-Bassiouny, F. A.; and Mohei El-

Deen, I.; Pak. J. Chem. Soc.; 13(4), 1991, 274. 

100. El-Hashash, M. A.; Solirnan, F. M. A.: Souka, L.; and Abdel-Gaffar, N. 

J.; Revue Roumine de Chimie; 40(2), 1995, 173. 

101. El-Hashash, M. A; Mohamed, M. M.; El-Naggar, A.; and El-Sayed, 0. 

A.; J. Rev. Roumaine de Chimie;, 24, 1979, 1343. 

102. El-Hashash, M. M.; Kaddah, A. M.; El-Kady, M.; and Amer, M. M.; 

Pak. J Sci. Ind. Res.; 25(4), 1982, 104. 

103. El-Hashash, M.A.; Hassan, M.A. and Sayed, M.A. , Pak. J. Sci. Ind. 

Res; 1977, 20 (6), 336-42 (Eng). 

104. El-Hashash, M.A.; Kaddah, A.M.; El-kady, M.; Ammer. Pak J. Sci. Ind. 

Res. 25, 104 (1982). 

105. El-Hashash, M.A.; Sayed, M.A. Egypt J.Chem. 1978 21 (2), 115-31. 

106. El-Khamry, A. A. ; Emara, S. A.; and Ismail, M. F. J. Prakt Chem.; 

330(4), 1988, 617-620. 

107. El-Kerdawy, M. M.; Yousif, M. Y.; El-Emam, A. A.; Moustafa, M. A.; 

and El-Sherbeny, M. A.; Egypt. J. Pharm. Sci.; 35(1-6), 1994, 1-20. 

108. El-Khamry, A. A.; Shiba, A. A.; Shalaby, A. A.;  and Abdallaha, A A.; J. 

Heterocyclic Chem.; 43, 2006, 1189. 

109. El-Nagdy, S.; E1-Khamry, A.; Shaaban, M. A.; and Habashy, M. M.; 

Egypt. J. Chem.; 31, 1988, 599. 

110. El-Nagdy, S.; Soliman, A. Y.; Mahmoud, M. R.; Salah, R.; and Bakeer, 

H. M.; Ind. J. Chem., Sect. B; 29B(4), 1990, 347-51. 

111. El-Naser, O. A. R. and El-Sayed, B. S.; Arzneim forsch., 44(8), 1994, 

915-19 . 

112. El-Sherbeny, M. A.; Archiv der pharmazie; 333, 2000, 323-28. 

113. El-Zanfally, S.; Egypt. J. Pharm. Sci.; 17, 1976, 29. 

114. Errede, L. A. and McBrady, J. J.; J. Org. Chem.; 42 1977, 3863. 

115. Errede, L. A.; J. Org. Chem.; 41, 1976, 1763. 



References 
 

129 

 

116. Errede, L. A.; Martinucci, P. D.; and McBrady, J. J.; J. Org. Chem.; 45, 

1980, 3009. 

117. Errede, L. A.; McB.rady, J. J.; and Oien, H. T.; J. Org. Chem.; 41, 1976, 

1765. 

118. Errede, L. A.; McBrady, J. J.; and Qien, H. T.; J. Org. Chem.; 42, 1977, 

656. 

119. Essawy, A.; El-Hashash, M. A.; and El-Gendy, A. M.; and Hamed, M. 

M. M.; Ind. J. Chem., Sect. B; 21B, 1982, 593. 

120. Essawy, A.; El-Hashash, M. A.; and Mohamed, M. M.; Ind. J. Chem., 

Sect. B; 19, 1980, 663. 

121. Fahmy, A. M.; El-Hashash, M. A.; Habishy, M. A.; and Nassar, S. J.; 

Revue Roumaine de Chimie, 23(11-12), 1978, 1567. 

122. Fahmy, H. H.; Egypt. J. Chem,; 38(6), 1995, 645-8. 

123. Farghaly, A. M.; Shaaban, 1.; Khalil, M. A.; and Bekhit, A. A.; 

Alexandria J Pharm. Sci.; 4(1), 1990, 52-6. 

124. Fenton, G.; Newton, C. G.; Wyman, B. M.; Bagge, P.; Dorn, D. I.; 

Riddel, D.;. Jones, G. D.; Med. Chem.; 32, 1989, 265. 

125. Fetter, J.; Czuppon, T.; Hornyak, G.; and Feller, A.; Tettahedron; 47(45), 

1991, 9393-4 10. 

126. Finer, J. T.; l3ergnes, G.; Feng, B.; Smith, W. W.; and Chabala, J. C.; 

PCTInI. Appl. WO 0130, 768 (CICO7D239/91), 3 May 2001, US Appl. 

PV 213, 104, 21 Jun 2000, 186 PP. 

127. FRG patent no. 4140303, 1993; Ref. 2h., Khim,, 1993, no. 7N104P. 

128. Friedländer, P. and Wleugel, S.; Chem. Ber.; 16, 1883, 2227. 

129. Garg, H. S. and Bhakuni, D. S.; Ind. J. Chem., Sect. B; 25, 1986, 973. 

130. Ghorab, M. M.; Abdel-Hamid, S. G.; and Abou Zeid, M. M.; 

Phosphorous, Sulfur, Silicon, Relat.; 112(1-4), 1996, 7-17. 

131. Ghorab, M. M.; Abdel-Hamid, S. G.; and El-Hakim, A. E.; Indian J. 

Heterocyclic. Chem., 5(2), 1995, 11 5-20. 

132. Gilchrist, T. L.; Gordon, P. F.; Pipe, D. F.; and Rees, C. W.; J. Chem. 

Soc., Perkin Trans. l; 1979, 2303. 

133. Gilmore, J. L.; Hays, S. J.; Caprathe, B. W.; Lee, C.; Emmerling, M. R.; 

Michael, W.; and Jaen, J. C.; Bioorg. & Med. Chem. Lett.; 6, 1996, 679. 

134. Gimiene. J.; Appremont, G.; Tatibouet. A.; Sackus, A.; and RoIlin P.; 

Tetrahedron; 60, 2004, 2609-26 19. 

135. Grover, G. and Kini, S. G.; Eur.J. Med. Chem.; 41, 2006, 256-262. 



References 
 

131 

 

136. Gungor,T.; Chen, Y.; Golla, R;; Ma, Z.; Corte, J. R.; Northrop, J. P.; Bin, 

B.; Dickson, J. K.; Stouch, T.; Zhou, R.; Johnson, S. E.; Seethala, R.; 

and Feyen, J. M. M.; J. Med. Chem.; 49, 2006, 2440-2455. 

137. Gütschow, M. and Neumann, U.; Bioorg. & Med. Chem. Lett.; 5, 1997, 

1935. 

138. Gütschow, M. and Neumann, U.; Monatsh. Chem.; 12b(10), 1995, 1145-

9. 

139. Gütschow, M.;J. Org. Chem.; 64, 1999,5109-5115. 

140. Habib, N. S. and Hazzaa A. A. B.; Sci. Pharm.; 49, 1981, 246. 

141. Hadfield, J. A.; Pavlidis, V. H.; McGown, A. T.; Whitworth, C.; Perry, 

P. J.; and Fox, B. IV; Anti-Cancer Drugs; 5(5), 1994, 533-8. 

142. Hahn, E.; Glas, 0.; and Guenthert, P.; German Patent 4,101,380 (1991): 

C A.; 117, 171,462 (1992). 

143. Hahn, E.; Guerithert, P.; and Glas, G.; Internat. Patent W092/12971 

(1992) C. A.. 

144. Hamprecht, G.; Varwig, J.; and WUrzer, B.; US. Patent 4.523.942 

(1983): Chem. Abstr., 95, 132919 (1981) 

145. Hamprecht,‎G.;‎WUrzer,‎B.;•Witschel,‎M.;‎Chimia;‎58,‎2004,‎117-122. 

146. Hassan, H. Y.; Ismaiel, A. A.; and El-Sherief, H. A. H.; Eur. J. Med 

Chem.; 26(7), 1991, 743-8. 

147. Hauteville,‎ •M.;‎ Ponchet,‎ M.;‎ Ricci, P.; and FavreBonvin, J.; 

Heterocyclic Chem.; 25, 1988, 715. 

148. Hays, S. J.; Caprathe, B. W.; Gilmore, I. L.; Amin, N.; Emmerling, M. 

R.; Michael, W.; Nadimpalli, R.; Nath, R.; Raser, K. J.; Stafford, D.; 

Watson, D.; Wang, K.; and Jaen, J. C.; J. Med. Chem.; 41(7), 1998, 

106C-1067. 

149. Hedstrom, L.; Moorman, A. R.; Dobbs, J.; Abeles, R. H.; Biochemistry; 

23, 1984, 1753. 

150. Henri, T. A. P. and Marcel, P.; Acad Sci. Paris Sor., C. 263, 957 (1966); 

CA. 66, 2856Z (1967). 

151. Hino, K.; Kawashima, K.; Oka, M.; Nagai, Y.; Uno, H.; and Matsumoto, 

J.; Chem. Phar. Bull; 37. 1989, 110. 

152. Hisano, T.; Ichikawa, M.; Nakagawa, A.; and Tsuji, M.;Chem. Pharm. 

Bull; 23, 1975, 1910. 

153. Hodson, 1-I. F.; Downhani, R.; Mitchell, T. J.; Carr, B. J.; Dunk, C. R.; 

and Palmer, R. M. J.; 2000;J.  Chem. Abstr. 133, 105042h. 



References 
 

131 

 

154. Hozien, Z. A.; Ahmed, A. E. N.; and E1-Zohry, M. F.; Collect. Czech. 

Chem. Commun.; 58, 1993, 1944. 

155. Hsieh, P. W.; Chang, F. R.; Chang, C. H.; Cheng, P. W.; Chiang, L. C.; 

Zeng, F. L.; Lin, K. H.; and Wu, C. C.; Bioorg. & Med. Chem. Lett; 14, 

2004, 475 1-4754. 

156. Hsieh, P. W.; Hwang, T. L.; Wu, C. C.; Chang, F. R.; Wang, T. W.; and 

Wu, Y. C.; Bioorg. & Med. Chem. Lett; 15, 2005, 2786-2789. 

157. Husain, M. I. and Amir, M.; Ind. J. Chem. Soc.; 62, 1985,468. 

158. Husain, M. I. and Shukla, S.;Ind. J. Chem., Sect B; 25B(5), 1986, 545. 

159. Ibrahim, S. S.; Abdel-Halim, A. M.; Gabr, Y.; ElEdfawy, S.; Abdel-

Rahman, R. M.; J. Chem. Res., Synop.; 1997, 154. 

160. Ibrahim, S. S.; Abdel-Halim, A. M.; Gabr, Y.; ElEdfawy, S.; and Abdel-

Rahman, R. M.; Ind. J. Chem.; 37B, 1998, 62-67. 

161. Ismail, M. F.; El-Khamry, A. A.; Abdel-Harnid, H. A.; and Emara, S. A.; 

Acta Chim., Hung.; 127(1), 1990, 35-40. 

162. Ismail, M. F.; El-Khamry, A. A.; Sayed, F. S.; and Emara, S.A.; Egypt J. 

Chem.; 32(4), 1989, 433-44. 

163. Ismail, M. F.; El-Khamry, A.; Abdel-Hamid, A. H.; and Emara, S.A.; 

Tetrahedron; 44, 1988, 3757. 

164. Ismail, M. F.; Emara, S. A.; and Mustafa, 0. E. A.; Phosphorus, Sulfur, 

Silicon, related Elements; 63, 1991,373. 

165. Ismail, M. F.; Moemen, A.; E1-Khamry, A.; AbdelHamid, A. H.; and 

Emara, S. A.; Egypt J. Chem.; 32,1989, 651. 

166. Jacobs, R. L. and Hively, R. L.; U.S. Patent 3,989,695(1979): C. A.; 85, 

160115 (1976) 

167. Jarvest, R. L.; Parratt, M. J.; Debouck, C. M.; Gomiak, J. G.; Jennings, 

L. J.; Serauinowska, H. T.; Bioorg. & Med. Chem. Lett; 6, 1996, 2463. 

168. Jatav, V.; Mishra, P.; Kashaw, S.; and Stables, J. P.; chemistry, Molly 

Millars Eur. J. Med. Chem.; 2008, doi:1O.1016/j. ejmech. 2007.12.003 

169. Jiang, J. B.; Hesson, D. P.; Dusak, B A.; Dexter, D. L.; Kang, G. J.; and 

Hamel, E.; J. Med. Chem.; 33, 1990, 1721. 

170. Joule, J. and Smith, 0.; Heterocyclic Edition ELBS edition (1982). 

171. Kamya, T.; Inamoto, Y.; Hayakawa, K.; Komyama, K.; and Kobayashi, 

K.; Jpn. Kokal Tokkyo Koho JP 07, 309, 851[95, 309, 8511 (Cl. 

C07D265/14), 28 Nov. 1995, Appl. 94/136, 225, 16 May. 1994; 14 PP, 

Patent C.A. 124, 317182t(1996). 



References 
 

132 

 

172. Kassab, E. A.; El-Hashash, M. A.; Soliman, F. M. A.; and AIi,R. S.; 

Egypt. J. Chem.; 44, 2001, 169. 

173. Kato, S.; Morie, T.; Ohno, K.; Yoshida, N.; Yoshida, T.; and Naruto, S.; 

Chem. Pharm. Bull.; 43, 1995, 582. 

174. Khajavi, M. S.; Montazari, N.; and Hosseini, S. S. S.; J. Chem. Res. (8); 

1997, 286. 

175. Khan,‎ Z.‎ A.;‎ Khan,‎ K.‎ N‘!.;‎ and‎ Anjurn,‎ S.;‎ Acta‎ Cryst.;‎ 2007,‎ E63.‎
o4226-o4227. 

176. Kimura, R. and Nakamtira, T.; Jpn. Tocai Tokkyo Koho JP 05 43, 562 

[93 43, 5621 (Cl.C07D265/22), 23 Feb. 1993, Appl. 91/204, 481, 14 

Aug. 199!; 5 PP, Patent C.A. 119, 182105u (1993). 

177. Kislyi, K. A.; Samet, A. B.; and Semenov, V. V.; Russ. J. Org. Chem.; 

42(2), 2006, 292-293. 

178. Knorr, R.; Schnegg, A.; Lattke, E.; and Rapple, E.; Chem. Ber.; 112, 

1979, 3490. 

179. Kostakis, I. K.; Elomri, A.; Seguin, E.; lannelli, M.; and Besson, T.; 

Tetrahedron Lett; 48, 2007, 6609-66 13. 

180. Krantz, A.; Spencer, R. W.; Tarn, T. F.; Liak, T. J.; Copp, L. 3.; Thomas, 

E. M.; J. Med. Chem.; 33, 1990, 464. 

181. Krasovitskii, B. M. and Bolotin, B. M.; Organicheskie - lyuminofory 

(Organic Luminophones), Leningrad: Khimiya, 1976. 

182. Kulkarni, Y. D.; Abdi, S. H. R.; and Kumar, B.; I. Ind. Chem. Soc.; 60, 

1983, 504. 

183. Kulkarni, Y. D.; Bishnoi, A.; and Dua, P. R.; I. Ind. Chem. Soc.; 67, 

1990, 852. 

184. Kumar, A.; Sharma, S.; Bajaj, K.; Sharama, S.; Panwar H.; Singh, T.; 

apd Srivastava, V. K.; J. Bioorg & Med. Chem.; 11, 2003, 5293-5299. 

185. Kumar, A.; Singh, S.; Saxena, A. K.; and Shanker, K.; Ind.J. Chem, Sect 

B;27, 1988, 443. 

186. Kumar, P. R. and Reddy, M. S., J. Chem., Sect. B; 30B (3), 1991,366-8. 

187. Kumar, P.; Argarwal, V. K.; Nath, C.; Bhargava, K. P.; and Shanker, K.; 

Pharmazie; 36, 1981, 780. 

188. Kumar, S.; Shrivastava, A. K.; and Sabkar, P. C.; J. Inst. Chew. (India,); 

69(4), 1997, 116-117. 

189.  Kumar, S.; Shrivastava, A.K.; and Sabkar, P.C.; Ind. J Heterocycl. 

Chem.; 7(1), 1997, 5 1-54. 

190. Lahm, 0. P. and Selby, T. P.; PCT int. Appl.; 2005, W02005i18552. 



References 
 

133 

 

191. Lahm, 0. P.; Stevenson, T. M; Selby, T. P.; Freudenberger, J. H.; 

Cordova, D.; Flexner, L.; Bellin, C. A.; Dubas, C. M.; Smith, B. K.; 

Hughes, K. A.; Holiingshaus, J. G.; Clark, C. E.; and Benner, Ii A.; 

Bioorg. & Med Chem. Lett; 17, 2007, 6274-6279. 

192. Lahm, G. P.; Selby, T. P.; Freudenberger, J. H.; Stevenson, T. M.; 

Meyers, B. J.; Seburyamo, G.; Smith, B. K.; Flexner, L.; Clark, C. E.; 

and Cordova, D.; Bioorg. & Med. Chem. Lett.; 15, 2005, 4898-4906. 

193. Liu, J. F.; Lee, J.; Dalton, A. M. B, G.; Yu, L.; Baldino, C. M.; McElorv, 

B.; and Brown, M.; Tetrahedron Lett.; 46,2005, 1241-1244. 

194. Liu, J-T. and Lu, H-J.;J. Fluorine Chem: 111(2), 2001, 213-216. 

195. Looney-Dean, V.; Lindamood, B. S.; and Papadopoulos, E. P.; 

Synthesis; 1984, 68. 

196. Madkour, H. M. F.; Arkivoc; 1, 2004, 36-54. 

197. Mahmoud,M. and El-Hashash, M. A.; Rev. Roum.Chim.; 24, 1979, 849. 

198. Marinelli, F.; and Ruggieri, V.; Bioorg. & Med. Chem. Lett.; 9(9), 1999, 

1291-1294. 

199. Marsham, P. R.; Jackman, A. L.; Barker, A. J.; Boyle, F. T.; Pegg, S. J.; 

Wardleworth,‎J.‎M.;‎Kimbell,‎R.;‎O‘Connor,‎B.‎M.; Calvert A. H.; and 

Hughes, L. R.; j Med. Chem.; 38, 1995, 994. 

200. Marston T. B. and Harvey A. S.; J. Am. Chem. Soc.; 29, 1907, 517. 

201. Matsumura, S., Jpn. Kokai Toko Koho JP 07 11, 231[95 11, 

231](Cl.C09K3100), l3Jan. 1995, Appl. 93/158, 88b, 29iun. 1993; 7pp, 

patent C.A. 122, 293316v (1995). 

202. Mayama, S. and Tani, T.; Tetrahedron Lett.; 22, 1981, 2103. 

203. Messiha, N. N.; Abdel-Kader, A. M. M.; and Nosseir, M. H.; Ind. J. 

Chem.; 13(4), 1975, 326-328. 

204. Minami, T.; Matsumoto, M.; Sugandma, H.; and Agawa, T.; J. Org. 

Chem.; 43, 1978, 2149. 

205. Minami, T.; Ogata, M.; and Hirao, 1.; Synthesis; 1982, 231. 

206. Mishra, P.; Jam, S.; and Jam, S.; J. Ind. Chem. Soc.; 74, 1997, 816. 

207. Misra, V. S.; Gupta, P. N.; Pandey, R. N.; Nath, C.; and Gupta, 0. P.; 

Pharmazie; 35, 1980, 400. 

208. Misra, V. S.; Saxena, V. K.; and Srivastava. R.; J. Ind. Chem. Soc.; 60, 

1983, 610. 

209. Mohamed, M. M. and El-Hashash, M. A.; J. Revue Roumaine de 

Chimie, 24, 1979, 1589. 



References 
 

134 

 

210. Mohamed, M. M.; E1-Khamary, A. A.; EI-Nagdy, S.; and Shoshaa, S. 

W.; Ind. J. Chem., Sect B; 25, 1986, 207. 

211. Mohamed, M. M.; El-Hashash, M. A.; El-Gendy, A. M.; Mohamed, I.; 

and Sayed, 0. A.; J. Chem. Soc. Pak; 8(3), 1986, 371. 

212. Mohamed, M. M.; El-Hashash, M. A.; Essawy, A.; and Shaban, M. E.; 

Ind. J. Chem., Sect. B; 20B, 1981, 718. 

213. Mohamed, Y. A.; Aziza, M. A. B.; Salama, F. M.; and Alafify, A. M.; J. 

Serb. Chem. Soc.; 57(10), 1992, 629. 

214. Mohamed, Y. A.; El-Sharief, A. M.; Ammar, Y. A.; Amin, N. F.; and 

Ghorab, M. M.; J. Serb. Chem. Soc., 54(4), 1989, 179-87. 

215. Mohapatra, D. K. and Datta, A.; Bioorg. & Med. Chem. 7, 19, 1997, 

2527-30. 

216. Molina, P.; Conesa, C.; and Velasco, M. D.; Tetrahedron lett.; 34(1), 

1993, 175-8. 

217. Morsy, I. M.; J. Bulgarian Chem. Commun.; 39(2), 2007, 146-151. 

218. Moyano, E. L.; Lucero, P. L.; Elmer, 0. A.; Herrero, F. R.; and Yranzo, 

0. I.; Org. Lett.; 9(11), 2007, 2 179- 2181. 

219. Mueller, R.; Oetter, 0.; Oftring, A.; V.; and Trieselt, W. ; Ger. Offen. OF 

CII D3/395), 29 Apr. 1993, Appl. 22 patent C.A. 119, 205895t (1993). 

220. Mura, J-L. (Sandoz A. —G., Switz.; Sandoz Erfindungen 

Verwaltungsgesetlschaft m,b,H-; Sandoz-Patent-GmbH). Eur. Pat. Appl. 

(1995), 7pp. CODEN:EPXXDW EP 674-038 Al [9950927 Designated 

States R: AT, BE, DE, ES, FR, GB, IT C. A. 

221. Murthy, G: R.; Reddy, A. M.; and Reddy, V. Indian Drugs; 25(1), 1987, 

19-22. 

222. Needleman and Chengkuo, Chem.Rev.62,423 (1962). 

223. Neumann, U. and Gutshow, M.; Bioorg. & Med. Chem. Lett.; 5, 1997, 

1935. 

224. Niemann, G. J.; Liem, J.; Van der Kerk-van Hoof, A.; and Niessen, M. 

A.; Phytochemistry; 31, 1992, 3761. 

225. Nigam, R.; Swarup; S.; Saxena, V. K.; Dua, P. R.; and Srirnal, R. C.; 

Indian Drugs; 27(4), 1990, 238-43. 

226. Okabe, M. and Sun, R.; Tetrahedron; 51, 1995, 1861-1866. 

227. Orfi, L.; Kokosi, J.; Szasz, G.; Hermecz, I.; and Szilagyi, I.; Magy. Kem. 

Foly., 101(4), 1995, 131-40. 

228. Osinan, A. N. and Botros, S.; Pharmazie; 37, 1982, 17. 



References 
 

135 

 

229. Osman, A. N. and Botros, S.; Egypt. J. Chem.; 25, 1982, 81. 

230. Ossman, A. E.; El-Zahabi, Pit, M.; EL-1-Iakim, A. E.; and Osman, A. 

N..; Egypt. J. Chem.; 32, 1989, 327. 

231. Ossman, A. R. E. and Barakat, S. B.; Arzneim. Forsch./DrugRes.; 44, 

1994, 915. 

232. Ossman, A. R. E. and Barakat, S. E.; Saudi. Pharm. J.; 2, 1994, 21. 

233. Ossman, AE.; El-Zahabi, M. M.; El-Hakim, A. B.; and Osman, A. N.; 

Egypt. J. Chern.; 32, 1989, 319. 

234. Ozaki, K.; Yamada, Y.; and Oine, T.; Chem. Pharm. Bull; 32, 1984, 

2160. 

235. Paget, W. 13. Brit. UK Pat. Appl. GB 2, 249, 104 (Cl. Cli D3/39), 29 

Apr. 1.992, GB App). 90/23, 006, 23 Oct. 1990; l8pp, C.A. 1 I7, 

194065c (1992). 

236. Palvidis, V. H. and Perry, P. J.; Synth. Commun.; 24, 1994, 533-548. 

237. Pandey, M.P.; Actacienc. Indica, [Ser.] Chem.; 10(3), 1984, 178-80. 

238. Pandey, V. K. and Lohani, H. C.; .J. Ind Chem. Soc.; 56, 1979, 915. 

239. Pandey, V. K.; J. Ind. Chem. Soc.: 54, 1977, 1084. 

240. Pandey, V. K.; Raj. Naveen. Curr. Sci; 55(16), 1986, 785-7. 

241. Pandey,V.K.; Agarwal, A.K.; J. Indian.Chem.Soc., 706 (1979). 

242. Panneerselram, P.; Rather, B. A.; Reddy, D. R. S.; and Kumar, N. R.; 

Eur. J. Med. Chem.; 2008, doil0.10161J. ejmech. 2008.04.0 10. 

243. Parkanyi, C.; Yuan, H. L.; Stromberg, B. H. B.; Evenzahav, A.; J. 

Heterocyclic Chem.; 29, 1992, 749. 

244. Patel, M.; McHugh, R. J.; Cordova, B. C.; Kiabe, R. M.; Erickson 

Viitaneen, S., Trainor, G. L., Ko, S. S., Bioorg. & Med. Chem. Lett.; 

9(22), 1999, 3221-24. 

245. Patel, R. G. and Patel, M. P.; J. Serb. Chem. Soc.; 69(5), 2004, 327. 

246. Pavlidis, V. H. And Perry, P. 1.; Synth: Cornmun.; 24, 1994, 533. 

247. Plescia, S.; Daidone, G.; Dattolo, G.; and Alello, 13,; J. Heterocyclic 

Chem.; 14, 1977, 1075. 

248. Ponchet, M.; Martin-Tanguy, J.;Marais, A.; Photochemistry; 23, 1984, 

1901. 

249. Prasad, R. and Bhaduri, A. P.; fuel. I 18, 1979,443. 

250. Rabilloud, G. and Sillion, B.; Bull. Soc. Chem. France; 1975, 2682. 



References 
 

136 

 

251. Rad-Moghadam, K. and Montazeri, N.; Asian J. Chem.; 19(3), 2007, 

2467-2469. 

252. Raffa, D.; Daidone, G.; Magglo; Càscioferro, S.; Plescia, F ; and 

Schillaci, D.; Farmaco; 59, 2004, 215-221. 

253. Raffa, D.; Edler, M. C.; Daidone, 0.; Maggio, B.; Merickech, M.; 

Plescia, S.; Schillaci, D.; Bai. R.; and Hamel, E.; Eur. J. Med Chem.; 39, 

2004, 299-304. 

254. Raghavendra, N. M.; Thampi, P.; Gurubasavarajaswainy, P. NI.; and 

Sriram, D.; Arch. Pharm. Chem.; 340, 2007,635-641. 

255. Ramana, D. V. and Kantharaj, E.; Org. Prep. Proceed. Int.; 25, 1993, 

588. 

256. Rao, A. R. and Reddy, V. M.; Pharmazie; 47(10), 1992, 

257. Rao, Y. R.; Bapuji, M.; and Mahapatra, S. M.; Ind. Patent 150, 839 

(1979): C. A.; 99, 1983, 158452. 

258. Rastogi, V. K.; Parmar, S. S.; Singh, S. P.; and Akers, T. K.; J. 

Heterocyclic Chetn.; 15, 1978, 497. 

259. Richman, R. J. and Hassner, A.; I. Org. Chem.; 33, 1968, 2548. 

260. Rose, U.; J. Heterocyclic Chem.; 28, 1991, 2005. 

261. Rudolph, J.; Esler, W. P.; Connor, S. 0.; Coish, P. D.; Wickens, P. L.; 

Brands, M.; Bierer, D. 13.; Bloomquist, B. T.; Bondar, 0.; Chen, L.; 

Chuang, C.; Claus, T. H.; Fathi, Z.; Fu, D.; Khire, U. R.; Kristie, J. A.; 

Liu, X.; Lowe, D. P.; MeClure, A. C.; Micheis, M.; Ortiz, A. A.; 

Ramsdefl, P. D.; Schoenleber, R. W.; Shelekhin, Vakalopouos, W. T.; 

Wang, L.; Yl, L.; Gardell, LivingStOn J. N., Sweet, L. J., and Bullock, 

W. , J. Med. Chem.; 50, 2007, 5202- 5216. 

262. Ryabukhin, S. V.; Plaskon, A. S.; Volochnyuk, D. M.; and Tolmachev, 

A. A.; Synthesis; 20, 2007, 3 163-3170. 

263. Salem, M. A. I. and El-Kasaby, M. A.; J. Chem. Soc. Pak.; 9(2), 1987, 

177-189. 

264. Sam, B. and Sandhu, J. S.; Ind. J. Chem., Sect. B; 31, 1992, 768. 

265. Sammour, A.; Fahmy, A. F. M.; and Mahmoud, M.; Ind. J. Chem., 11(3), 

1973, 222. 

266. Sammour, A.; Rabie, A.; El-Hashash, M. A.; and Sayed, M. A.;J. Chem, 

U.A.R.; 19(4), 1976, 571. 

267. Sammour, A.; Zimaity T.; and Anwar A. M.; Egypt. J. Chem.; 16(3), 

1973,215. 



References 
 

137 

 

268. Seiji, Y.; Takashi, Y.; Minoru, Y.; Hitomi, A.; Yasuto, U.; land 

Yoshiyuki, K.; J. Heterocyclic Chem.; 27(4), 1990, 1003-1005. 

269. Selim, M. R.; My, F. M.; Bedair, A. H.; and AbuShanab, F. A.; J. Ind. 

Chem. Soc.; 69, 1992, 688. 

270. Shankar, C. R.; Rao, A. D.; Reddy, V. M.; and Sattur, P. B.; Ind. J. 

Chem., Sect. B; 24, 1985, 580. 

271. Shankar, C. R.; Rao, A. D.; Reddy, V. M.; and Sattur, P.R.; Indian 

Drugs; 22(9), 1985, 465-9. 

272. Shariat, M. and Abdoliahi, S.; Molecules; 9, 2004. 705-712. 

273. Shcherbakova, I.; Balandrin, M. F.; Fox, I.; Ghatak, A.; Heatori, W. L.; 

and Conkin, R. L.; Bioorg. & Med. Chem. Lett.; 15, 2005, 1557-1560. 

274. Shreder, K.; Hu, Y.; Fraser, A.; Kohno, Y.; Kojima, A.; Ishiyama, J.; 

PCTJnt. Appl. ; 2008; W0200836379. 

275. Shrimali, M; Kalsi, R.; Dixit, K. S.; and Barthwal, J. P.; Arzneirn 

Forsch., 41(5), 1991, 514-19. 

276. Shukla, J. S. and Agarwal, V. K.; Ind. J. Chem., Sect. B; 24, 1985, 886. 

277. Shukla, J. S. and Ahmed, I.; Ind. J., Chem., Sect. B; 17, 1979, 651. 

278. Shukla, J. S. and Fadayan, M.; Asian J. Chem.; 1(3), 1989, 208-13. 

279. Singh, T.; Sharrna, S.; Srivastava, V. K.; and Kumar, A.; Ind. J. Chem., 

Sect. B; 458(11), 2006, 2558-2565. 

280. Singupta, A. K. and Bbattacharya, T.; J. Ind. Chem. Soc.; 60, 1983, 373. 

281. Singupta, A. K.; Gupta, M. M.; and Gupta, A. A.; Ind. J. Chem., Sect. B; 

21, 1982, 600. 

282. Sinha, S. K. P.; Banerjee, P. K.; and Chaudhury, D. N.; J. Ind. Chem. 

Soc.; 47, 1970, 1089. 

283. Smith, K.; El-Hiti, G. A.; Abdel-Megeed, M. F.; and Abdo, M. A.; J. 

Org. Chem.; 61, 1996, 647. 

284. Soliman, A. Y.; Attia, 1. A.; Salem, M. A. ; Soliman, F. A.; and Gaber, 

A. M.; Chin. J. Chem.; 14(5), 1999, 437-446. 

285. Soliman, A. Y.; El-Assy, N. B.; El-Shahed, F.; El-Kady, M.; and El-

Deen, I. M.; Ind. J. Chem., Sect. B; 29B(4), 1990, 326-330. 

286. Srivastava, B.; Shukia, J. S.; Prabhakar, Y. S.; and Saxena, A. K.; Ind. J. 

Chem., Sect B; 30,1991, 332. 

287. Srivastava, V. andChaudhury, D. N.; J. Ind. Chem. Soc.; 46, 1969, 651. 

288. Stein, R. G.; Biel, J. H.; and Singh, T. J. Med. Chem.; 13, 1970, 153. 



References 
 

138 

 

289. Stein, R. L.; Strimpler, A. M.; Viscarello, B. R.; Widonger, R. A.; 

Mauger, R. C.; Trainor, D. A.; Biochemistry; 26, 1987,4126. 

290. Strakov, A. Y.; Tonokikh, N. N.; Palitis, F. L.; P trova, M. V; and 

Avontish, F. M.; Chem Heterocyclic. Compounds; 35(6), 1999, 752. 

291. T/David Zenthmyer and E.C.Wagner, J. Org.Chem.14, 967 (1949). 

292. Takahashi, M. and Hiratsuka, A.; Heterocycles, 29, 1989, 1349. 

293. Tanimoto, S.; (Shipro Kasci Kaisha Ltd., Japan). Jpn. Kokai Tokkyo 

Koho (2007), lOpp. CODEN: JKXXAF JP 2007153860 A 20070621. 

Application:‎.11‘‎2005-380755 20051202. Priorhy: CAN 147:72774 AN 

2007:664330 CAPLUS 

294. Tarasov, A. V.; Strikanova, 0. N.; Moskvichev, Y. A.; and Timoshenko, 

G. N.; Russ. J. Org. Chem.; 38(1), 2002, 87-89. 

295. Teshima, T.; Griffin, J. C.; and Powers, J. C.; J. Bio. Chem.; 257, 1982, 

5085. 

296. Tiwari, S. S. and Misra, S. B.; J. Ind. Chem. Soc.; 52, 1975, 1073. 

297. Tiwari, S. S. and Pandey, V. K.; J. Ind. Chem. Soc.; 52, 1975, 736. 

298. Tiwari, S. S. and Satsangi, R. K.; J. Ind. Chem. Soc.; 55, 1978, 477. 

299. Tiwari, S. S.; Husian, M. I.; and Srivastava, V. P.; J. Ind. Chem. Soc.; 

57, 1980, 330. 

300. Tolstyakov, V. V.; Brykov, A. S.; Pevzner, M. S.; Tselinskii, I. V.; and 

Astrat‘ev,‎A.‎A.;‎Zh.‎Prikl.‎Khim.‎(S-Peterburg); 71(1), 1998, 171-173. 

301. Tsubota, M. and Hamashima, M.; Heterocycles; 21, 1984, 706 

302. Uejima, Y.; Kokubo, M.; Oshida, J.; Kawabata, H.; Kato, Y.; and Fujii, 

K.; J. Pharmacol. Exp. Ther.; 265, 1993, 516-523. 

303. Ukrainets, I. V.; Sidorenko, L. V.; Gorokhova, 0. V.; and Slobodzyan, S. 

V.; Chem. Heterocycles Compounds; 43(1), 2007, 63-66. 

304. Ulrich, R. S.; I. Heterocyclic Chem.; 28, 1991, 2005-2012. 

305. Vaid, K. K.; Rao, B.; Kaushik, B.; and Singh, S. P.; Ind. J. Chem., Sect. 

B; 26, 1987, 376. 

306. Vamayas, A.; Lassiani, L.; Luxich, E.; Zacchigna, M.; and Boccu, E.; 

Farmaco; 51, 1996, 333. 

307. Van Nostrand Reinhold company Ltd. Lane Wakingham, Berkshire. 

England. Kakuta, H.; Kioso, Y.; Takahashi, H.; Nagasawa, K.; and 

Hashimoto, Y.; Heterocycles; 55, 2001, 1433-1438. 

308. Vasudevan, D.; Dorley, P. J.; and Zhuang, X.; Environ. Sd. Technot; 35, 

2001, 2006-2013. 



References 
 

139 

 

309. Vostrov, F. S.; Novikov, A. A.; Maslivets, A. N.; and Aliev, Z-G.; Russ. 

J. Org. Chem.; 43(2), 2007, 224-227. 

310. Vyas, A.; Joshi, H. S.; and Parekh, H.; J. Ind. Chem. Indian 68(1), 1996, 

25-26. 

311. Waisser K., Petrlíková E., Perina M., Klimesová V., Kunes  J., Palát  K., 

Kaustová J., Dahse H., Möllmann U., Eur. J. of Med. Chem 45 (2010) 

2719-2725. 

312. Wakamkar, D. M. and Hosangadi, I.; Ind J. Chem Sect. B; 16, 1978, 

393. 

313. Wanger, S.; Ryder, H.; Pretswell, I.; Depledge, P.; Milton, J.; Hancox, 

T. C.; Dale, I.; Dangerfield, P. C.; Charlton, P.; Faint, R.; Dobb, R.; and 

Hassan, S.; Bioorg. & Med. Chem. Lett.; 12, 2002, 571. 

314. Warnhoff, H.; Herrrnann, S.; Stoelben, S.; and Nieger, M.; Tetrahedron; 

49(3), 1993, 581-94. 

315. Warren, C. L. and Poul, A. G.; J. Am. Chem. Soc., 65, 1943, 363. 

316. Wattanasin, S.; US. Patent 5, 753, 675 (1998): C A., 129, 28109 (1998). 

317. Webber, S. E.; Bleckman, T. M.; Attard, J.; Deal, J. G.; Kathardekar, V.; 

Welsh, K. M.; Webber, S.; Janson, C. A.; Mathews, D. A.; Smith, W. 

W.; Freer, S. T.; Jordan, S. R.; Bacquet, R. J.; Flowland, F. F.; Booth, C. 

L. J.; Ward, R. W.; Herman, S. M.; White, J.; Morse, C. A.; Hilliard, J. 

A.; and Bartler, C. A.; J. Med. Chem.; 36, 1993, 733. 

318. Welch, W. M.; Ewing, F. E.; Huang, J.; Menniti, F. S.; Pagnozzi, M. J.; 

Kelly, K.; Seymour, P. A.; Guanowsky, V.; Guhan, S.; Guinn, M. R.; 

Critchett, D.; Lazzaro, J.; Ganony, A. 11.; Devries, K. M.; Staigers, T. 

L.; and Chenard B. L.; Bioorg. & Med. Chem. Lett.; 11, 2001, 177-181. 

319. White, D. C.; Greenwood, T. D.; Downey, A. L.; Bloomquist, J. R.; and 

Wolfe, J. F.; Bioorg. & Med. Chem. Lett.; 12, 2004, 5711. 

320. Williams, A. and Salvadori, G.; J. Chem. Soc.; B(61), 1971, 1105. 

321. Yang, L.; Chen, C.; and Lee, K.; Bioorg. & Med. Chem. Lett., 5, 1995, 

465. 

322. Ye, Z.; Gao, Y.; Bakshi, R. K.; Chen, M.; Rohrer, S. P.; Feighner, S. D.; 

Pong, S.; Howard, A. D.; Blake, A.; Birzin, E. T.; Locco, L.; Parmar, R. 

M.; Chan, W. W.; Schaeffer, J. M.; Smith, R. G.; Patchett, A. A.; and 

Nargund, R. P.; Bioorg, & Med. Chern. Lett.; 10, 2000, 5-8. 

323. Yoshida, H.; Fukushima, H.; Ohshita, J.; and Kunal, A.; J. Am. Chem. 

Soc.; 128, 2006, 11040-11041. 



References 
 

141 

 

324. Yoshida, N.; Sugiura, M.; and Sugiura, F.; PCT mt. Appl. WO 90 01, 

924 (Cl. A61K7/42), 08 Mar. 1990, JP Appl. 88/204, 596, 19 Aug. !988; 

28 PP, Patent C. A. 114, 68860h (1991). 

325. Zahran, M. A.; J. Ind. Chem. Soc.; 77(10), 2000, 494-496. 

326. Zentmyer, D. T. and Wanger, E. C.; J. Org. Chem.; 14, 1949, 967. 

327. Zhou, Y.; Murphy, D. E.; Sun, Z.; and Gregor, V. E.; Tetrahedron Lett.; 

45, 2004, 8049-8051. 

328. Ziegler, H. E., Bright, D. A., and Haubenstoch, H. J., Org. Chem., 51, 

1986, 1180. 

329. Zimaity, T.; Anwar, M.; Abdel-Hay, F. I.; and Abdel Megeed M. F.; J. 

Acta. Chim. Acad. Sci., Hung; 87(3), 1975, 25 1-5. C.A. 84, 164, 710s 

(1976). 

 

  



 

 

ARABIC SUMMERY 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studies on 4H-3,1-Benzoxazin-4-ones 



 

142 

 

ذوكلزكسلالالاو بوث ولالالا  ز لالالاس  ( بلالالاي ذوكلزكذسل لالالاك 2) افبحززازكزاز حلالالاستزعلالالا زل عذلالالاص تفلالالا       علالالا  

زقلالالاك نبدلالالاث  لا لالالا   (2١)زت ا-٤-كوحلالالا ززفوث -ذوكلزكسلالالا -ت٣فوعطلالالاص خلالالا ل افيلالالاس  سئ ا ب  ولالالاد

( ب   عذلالالالاد بلالالالاي اجروكل لالالالاك خةلالالالاو اف ذولالالالا   خلالالالا ل كذسل لالالالاك ا   ولالالالا  2١ا تلالالالازات افلالالالاك ح بود  فذة كلالالالا  )

 .( عذ  اف  تو 22( ز )22فوعطص افة كب ل )

( ب   عذلالالاد بلالالاي افرولالالاكلاز ث 22زات افلالالاك ح بود  فذة كلالالا  )بلالالاث ج خولالالا  نخلالالا ش   قلالالاك نبدلالالاث  لا لالالا  ا تلالالا

 -(  بلالالالاي ووحولالالالا  ا لالالالازز  لالالالاو ج ل  بلالالالا لا22( زقلالالالاك تلالالالاا ت  علالالالا  افة كلالالالا  )22ذولالالالاكلال ف عطلالالالاص افة كلالالالا  )

زقلالالالاك تلالالالاا اخ بلالالالا ل افح لالالالا    .( عذلالالالا  اف  تولالالالا 22( ز )22بحزافكذولالالالاك فوعطلالالالاص افة كبلالالالا ل ) -كذلالالالاسلز

       .افبوسفس   فذة كب ل
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 انًهخص انعربي 
 

 و تفاعلاث بعض انًركباث انحهقيت غير يتجاَست انحهقت تشييذ

 وانًتىقع نها َشاطا بيىنىجيا
( زتفلالالا  ب   علالالا  خةلالالاو ا ج  اجوذلالالا  2) ازت -٤-حضلالالاو  ب لالالا ز افبحززازكلالالازاز ثتقلالالاكئ ذلالالارخ افكلا لالالا  ت

ب ف حذلالالالا  ا بوحلالالالا   (3a-h)ك ب بس لالالا  ووحولالالالا  ا لالالالاو  جوذكالب لالالالا ق ل  (زتحلالالالا  ١ا كزاززفلالالالاست ) ب لالالالا زبلالالاي 

( ب سلالالالا وحر  بلالالالاي افرولالالالاكلاز ث ذولالالالاكلال ف عطلالالالاص 2) افبحززازكزاز حلالالالاست( زتلالالالاا ولالالالا   خذقلالالالا  2فذة كلالالالا  )

( بلالالالاي اف وحولالالالا  ذولالالالالاكلاز ث 2بوحةلالالالالا  ت  علالالالا  افة كلالالالا  ) (4a)ذوكلاز لالالالاك خةلالالالاو ا ج  اجوذلالالالا -ب لالالالا ز ت

( بأ لالالالالالاو س خ ت    ولالالالالالا   حلالالالالالا   2) افبحززازكزاز حستزبةع فجلالالالالالا (4b)ب لالالالالالا ز افدوحلالالالالالا ززفوحست زنعطلالالالالالاص 

 ع ب  افسقت فذ   ع  .( اع ة  ا عذص 2افة ك  )

 ب لالالالا ز ت لالالالا ازز  ( بلالالالاي نز لالالاك افيلالالالاس  سئ فوعطلالالاص2) افبحززازكزاز حلالالاستبلالالاث ج خولالالالا  نخلالالا ش       علالالالا  

( تحلالالات فلالالا زل و  لالالاك  ك او لالالاز بلالالاي  كلالالا  بلالالاث افبحلالالاز ث ز افطسفلالالاس ث بعطولالالا  2( ز    علالالا  افة كلالالا  )2)

 .  (7a,b)افدو سج ل افةق بذ  

(. 9فلالالالا زل بلالالالا جق فوعطلالالالاص ق علالالالاكل بلالالالا جق )( تحلالالالات 2) افبحززازكزاز حلالالالاستخلالالالا ل تفلالالالا        علالالالا  

 (.١1( بعة فوو ل ثح    افةو و  فوعطص ج ت    ذز نفكل )2زكرف      ع  افة ك  )

( بلالالالاي ذوكلزكذسل لالالالاك افد ب ز لالالالاك فوعطلالالالاص ب لالالالا ز 2) افبحززازكزاز حلالالالاستبلالالالاث ج خولالالالا  نخلالالالا ش       علالالالا  

 لالالالالا  ( ز بيلالالالالار  ذلالالالالارا افة كلالالالالا  عحلالالالالاك  ل لالالالالا  خلالالالالا الل نعذلالالالالا  بلالالالالاث  ل١١اف  ا لالالالالا زز  كوحلالالالالا ززفوث )

( بلالالالالالاي ثولالالالالالاس افد ب ز لالالالالالاك فوعطلالالالالالاص 2) افبحززازكزاز حلالالالالالاست( ز     علالالالالالا  ١2اجيلالالالالالار ل عطص افة كلالالالالالا  )

 (  .١١افة ك  )

( بيلالالالار  افة كلالالالا  ١2)افدوحلالالالا ززفوحست -٤-) ب لالالالا ز(-٢زعلالالالا زل عذلالالالاص تفلالالالا   نبدلالالالاث افحيلالالالاس  عذلالالالا  

( ب   عذلالالالاد بلالالالاي ع بلالالالا  2(  بلالالالاي  خ تلالالالا وبسجوسئ زقلالالالاك نبدلالالالاث  لا لالالالا  ا تلالالالازات افلالالالاك ح بود  فذة كلالالالا  )2)

فدذلالالا   اجروكل لالالاك خةلالالاو اف ذولالالا   ب ذلالالاس  بلالالاث خلالالا بي كذسل لالالاك اف سلالالا سل زاكسلالالا  كذسل لالالاك اف سلالالا سل  او

) ب لالالالالا ز( -٢ -ا لالالالالاو و -ت٣  (١2)زتا-٤-كوحلالالالالا ززفوث -) ب لالالالالا ز(-٢ -) ب لالالالالا ز(-٤زت  عذة ج لالالالالاذوعطص 

) -ت٣   (١2)زتا-٤-كوحلالالالالالالالالالا ززفوثكذسلز-٤-ووحولالالالالالالالالالا   -) ب لالالالالالالالالالا ز( -٢   (١2)زتا-٤-كوحلالالالالالالالالالا ززفوث -

 .( عذ  اف  تو ١2)زتا-٤-كوح ززفوث -ب  ز( 

( بلالالاي  خلالالا ل كذسل لالالاك ا   ولالالا  ولالالا  او لالالاو ست افجلالالا ل زولالالا  ١2بلالالاث ج خولالالا  نخلالالا ش       علالالا  افة كلالالا  )

 ( زقك نبدث  لا   ا تزات افك ح بود  ١9ز س  ك بسج ل افبست  وسئ افج و  فوعطص  افة ك  )

 

ت  علالالالا  افة كلالالالا  ( زقلالالالاك تلالالالاا 21( ب   عذلالالالاد بلالالالاي افرولالالالاكلاز ث ذولالالالاكلال ف عطلالالالاص افة كلالالالا  )١9فذة كلالالالا  )

( عذلالالالا  22( ز )2١بحزافكذولالالالاك فوعطلالالالاص افة كبلالالالا ل ) -كذلالالالاسلز -(  بلالالالاي ووحولالالالا  ا لالالالازز  لالالالاو ج ل  بلالالالا لا21)

  .اف  تو 



 

 

 

 قرار لجنة الحكم      
 

 سراء عزمً عبد الوهابإ اسم الباحث/

 

 تشٌٌد و تفاعلات بعض المركبات الحلقٌة غٌر متجانسة الحلقة عنوان الرسالة :

 والمتوقع لها نشاطا بٌولوجٌا

  
 لجنة الحكم والمناقشة  

 
 عـــالتوقي ةـــــــالوظيف مــــــــــالاس م

1  
  

2  
  

3  
  

4  
  

 

 تاريخ انًُاقشت:

 

 تقذير انرسانت: 

 

  



 

 

 

  جايعت بُها      

 ىوــــت انعهـــــــكهي 

 كيًياءى انــــــــقس
 

 

 
 

 سراء عزمً عبد الوهابإ  :  اسم الباحث

 

تشٌٌد و تفاعلات بعض المركبات الحلقٌة غٌر متجانسة  عنوان الرسالة :

 والمتوقع لها نشاطا بٌولوجٌا الحلقة
 

  هيئة الإشراف
 

 التوقيـــع الوظيفـــــــة الاســــــــــم م

 عبد الحمٌد وصفىأ.د/أشرف  1
 –أستاذ الكٌمٌاء العضوٌة 

 قسـم الكٌمٌــــاء
 كلــٌة العلــوم

 بـــــــنهاجامعة 

 

 بو العلا رضوانأمحمد أ.د/ 2
 –ٌة تطبٌقأستاذ الكٌمٌاء ال

 الهندسة بشبرا كلــٌة
 بـــــــنهاجامعة 

 

 .د/علً عبد المعبود علً 3
 –الكٌمٌاء العضوٌة مساعد أستاذ 

 الكٌمٌــــاءقسـم 
 كلــٌة العلــوم

بـــــــنهاجامعة   

 

 منال محمود طمعت الحفناويد/ 4
 –الكٌمٌاء العضوٌة  مدرس

 الهندسة بشبرا كلــٌة
بـــــــنهاجامعة   

 

 

 

 رئيس يجهس قسى انكيًياء

 أ.د / شافعى جلال دَيا

  



 

21١١ 

 

 جايعت بُها 

 كهيت انعهىو 

 قسى انكيًياء 
   

 

 

 

 

 تشٌٌد و تفاعلات بعض المركبات الحلقٌة غٌر متجانسة الحلقة
والمتوقع لها نشاطا بٌولوجٌا   

  
للحصول على  كجزء متمم  رسالة مقدمة  

 درجة الماجستٌر فى العلوم 
  )كٌمٌاء عضوٌة(

 

 مقدمة من
  سراء عزمً عبد الوهابإ

 ) بكالوريوس علوم قسم الكيمياء( 
 

  

 مقدمه الى 
 

جامعة بنها –كلٌة العلوم  –قسم الكٌمٌاء   
 

 
 

 تحت إشراف
 

 أ.د/أشرف عبد الحمٌد فاروق وصفى
                          العضوٌة الكٌمٌاء أستاذ

 قسـم الكٌمٌــــاء
 كلـٌة العلــوم

ـنهابجامعة   
 

 بو العلا رضوانأمحمد أ.د/
 التطبٌقٌة الكٌمٌاء أستاذ

 الهندسة بشبرا كلـٌة
  نهاجامعة بـ

 علً علً عبد المعبودد/
 الكٌمٌاء العضوٌة مساعد أستاذ

 الكٌمٌــــاء قسـم
 العلوم كلـٌة

 بنها جامعة

 

 منال محمود طلعت الحفناويد/
 مدرس الكٌمٌاءالعضوٌة

 كلـٌة الهندسة بشبرا
 نهاجامعة بـ

         


