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Synthesis and Some Reactions of 2-[«-Benzoylaminostyryl]-6,
8-Dibromo-3,1-Benzoxazin-4(H)-one, Quinazolin-4(3H)-one
and Chloroquinazoline Derivatives with Some
Nucleophilic Reagents

S. EL-NAGDY

Chemistry Department, Faculty of Science
Ain Shams University, Abbassia, Cairo, Egypt

2-[a-Benzoylamino-p-chlorostyryl]-6, 8-dibromo-3, 1-benzoxazine-4(H)-
one (II) has been prepared from N-{«-benzoylamino-p-chlorocinnamoyl]-3,
5-dibromoanthranilic acid (I). The benzoxazinone (II) was found to
undergo ring opening reaction with different nitrogen nucleophiles to
give (ITT). Similarly with secondary amines and hydrazines to give (IV)
and (V). Reaction of (Va) with different aldehydes and acetylation gave
bases (VI) and (VII) respectively. (II) reacted with hydrazoic acid to give
the Schiff’s benzimidazole derivative (VIII) beside the tetrazole deriva-
tive (IX). (II) also reacted with aromatic hydrocarbons under Friedel-
Craft’s conditions to give (X). (II) reacted with ethyl acetoacetate, as a
carbon nucleophile, and maleic anhydride to give (XI) and (XII) res-
pectively. Fusion of (II) with ammonium acetate gave the quinazolinone
(XIII), while (XIII) condensed with formaldehyde in the presence of
succinimide and/or benzamide to give Mannich bases (X1V); furthermore,
alkylation of (XIII) with sodium ethoxide and methyl iodide gave (XIX)
and (XX) respectively. On the other hand, chlorination of (XIII) with a
mixture of POCI:/PCls gave (XVII); fusion of (XVII) with anthranilic
acid gave (XVIII); also (XVII) reacted with both thiourea and hydrazoic
acid to give (XIX) and (XX) respectively. Also (II) has been transformed
to the thione (XXI) by the action of P:Ss.

INTRODUCTION

The present investigation is a continuation for our comparative studies!
on some new synthesised benzoxazinone, quinazolinone and chloroquino-
line derivatives bearing a bulk moiety in position-2 with specific polar
effect, with the aim of finding out a role for such groups on the stability of
the benzoxazinone nucleus towards different nucleophiles.

RESULTS AND DISCUSSION

4-p-Chlorobenzylidene-2-phenyl oxazole-5-one reacted with dibromo-
anthranilic acid (equimolar amount) in acetic acid, to give N[«-benzoyl-
amino-p-chlorocinnamoyl]-3-,5-dibromoanthranilic acid (I) in a good yield.
The structure of (I) was confirmed by elemental analysis, NMR and the
IR spectra (Table I). The above acid (I) was transformed easily to the
corresponding 2-[x-benzoylamino-p-chlorostyryl]-3,1-4(H)-benzoxazin-4-
one (IT) upon its treatment with acetic anhydride?. The structure of (II) was
confirmed on the basis of elemental analysis, NMR and the IR spectra
(Table 1).
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It was previously stated?3 that primary amines react with 2-substituted-
3,1-benzoxazin-4(H)-ones in the presence of anhydrous zinc chloride to
give 2,3-disubstituted-4-quinazolones. In the present study aminolysis of
(II) with primary amines such as isobutylamine, p-toluidine, ethylamine,
benzylamine, 2-aminopyridine and hydroxylamine hydrochloride in boiling
ethanol or butanol gave the corresponding N-[a-benzoylamino-p-chloro-
cinnamoyl]-3,5-dibromoanthranilic acid anilides, (IIIa-f). Also, compound
(II) reacted with the secondary amines, piperidine and morpholine to give
N-[a-benzoylamino-p-chlorocinnamoyl]-3,5-dibromopiperidino- or morpho-
linoanthranilic acid (IVa & b).

Hydrazinolysis of II with hydrazine hydrate and phenylhydrazine in
refluxing ethanol gave N-[a-benzoylamino-p-chlorocinnamoyl]-3,5-
dibromo-anthranilic acid hydrazides, (Va & b). While condensation of (Va)
with benzaldehyde, p-anisaldehyde, p-chlorobenzaldehyde, p-nitrobenzalde-
hyde and N,N-dimethyl p-aminobenzaldehyde in refluxing ethanol in
presence of piperidine, afforded the Schiff’s bases (VIa—e) respectively.
Also, (Va) was subjected to acetylation with acetic anhydride and alkyla-
tion with benzyl chloride and gave (VII a & b) respectively.

Reaction of (II) with hydrazoic acid* (sodium azide in acetic acid) gave
a mixture of benzimidazolone derivative (VIII) and tetrazole derivative
(IX) which might be formed through ring opening either at position 2,3- to
give (VIII) or at position 3,4- to give (I1X).

Compound (II) reacts with aromatic hydrocarbons, namely, benzene
and toluene in presence of anhydrous AICl; under Friedel-Craft’s condi-
tions affording 6-aroyl-N-[a-benzoylamino-p-chlorocinnamoyl]-2,4-dibromo-
aniline (Xa & b) respectively. The reaction of (II) with active methylene
as ethyl acetoacetate in a refluxing pyridine, and maleic anhydride in dry
xylene through a cycloaddition reaction to give 2-[a-benzoylamino-p-
chlorocinnamido]-3,5-dibromobenzoyl acetic acid (XI) and Diels-Alder
adduct (XII) respectively.

The benzoxazinone (II) underwent ring closure on fusion with ammonium
acetate at 170°C affording 2-[«-benzoylamino-p-chlorostyryl]-4(3H)-quina-
zolin-4-one (XIII) which exists in the lactam = lactim tautomeric equili-
brium. (XIII) was condensed with formaldehyde, succinimide and/or
benzamide on refluxing with a mixture of acetic acid and its anhydride to
give 3-N-(substituted) quinazol-4-ones (Mannich bases) (XIVa & b) respec-
tively. While the alkylation of (XIII) with sodium ethoxide and/or methy]
iodide in presence of 0.2N sodium hydroxide, both in refluxing ethanol
to give 2-substituted-4-ethoxyquinoline (XV) and 2-substituted 3 N-methyl-
quinoline (XVI) respectively.

The reaction of (XIII) with a mixture of POCI;/PCls on a water bath
gave 4-chloro-2-[a-benzoylamino-p-chlorostyryl]-4(3H)-quinazoline (X VII).
On fusion of chloroquinazoline (XVII) with anthranilic acid afforded
quinazoline derivative (XVIII), also chloroquinazoline (XVII) reacts with

Asian J. Chem.
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thiourea in presence of sodium ethoxide afforded the corresponding
4-aminosubstituted quinazoline derivative (XIX), while (XVII) reacts with
hydrazoic acid (sodium azide in acetic acid) to give tetrazoloquinoline
derivative (XX).

The reaction of (II) with P,Ss in dry xylene has also been studied and
gave the corresponding thione (XXI).

From the foregoing results we can conclude that the bulk of the sub-
stitutent at position-2 decreased the yield of the products in the above
reactions and this is due to the steric hindrance as reported by othe
investigators.’ :

EXPERIMENTAL

Melting points are uncorrected. IR spectra were recorded in KBr on
a Unicam SP 200 G, Pye Unicam 641749 or Beckman 922623 spectrophoto-
meter and PMR spectra on a Varian 60 MHz using TMS as an internal
standard. Characterisation data of all the compounds prepared are given
in Table 1.

Action of 4-(p-chlorobenzylidene)-2-phenyl-oxazol-5-one on
dibromoanthranilic acid; Formation of N-[«-benzoylamino-
p-chlorocinnamoyl}-3,5-dibromoanthranilic acid (I)

A mixture of dibromoanthranilic acid (0.01 mol) and 4-(p-chloroben-
zylidene)-2-phenyl oxazol-5-one (0-01 mol) in acetic acid (30 ml) was
heated under reflux for 2 hrs. After cooling a solid separated out which
was filtered and recrystallised from a proper solvent to give (I) (Table 1).

Action of acetic anhydride on (I); Formation of 2-[«-benzylamino-
p-chlorostyryl]-6,8-dibromo-3,1-(4H)-benzoxazin-4-one (II)

A mixture of (I) (0.01 mol) and acetic anhydride (30 ml) was refluxed
for 1 hr. After cooling a solid separated out which was filtered and recrystal-
lised from a suitable solvent to give (II) (Table 1).

Action of amides and hydrazines on (II); Formation of (IIIa-f & Va and b)

A solution of (II) (0.01 mol) in ethyl alcohol or n-butanol (30 ml) was
refluxed for 4 hrs with (0.01 mol) of amines, namely, isobutylamine,
p-toluidine, ethylamine, benzylamine, 2-aminopyridine or hydroxylamine
hydrochloride; or hydrazines, namely, hydrazine hydrate and phenyl-
hydrazine. The separated solid was filtered, dried, and recrystallised from
an appropriate solvent to give (Illa-f & Va) and (Vb) (Table 1).

Action of piperidine or morpholine on (II); Formation of (IVa and b)

A solution of (II) (0.01 mol) and piperidine or morpholine (0.01 mol)
in ethanol (30 ml) was heated under reflux for 3 hrs and concentrated. The
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separated solid was filtered, dried and recrystallised from an appropriate
solvent to give (IVa or IVb) (Table 1).

Condensation of (Va) with aromatic aldehydes; Formation of Schiff’s
bases (VIa-e)

A solution of (Va) (0.01 mol) and aromatic aldehydes, namely, benzal-
dehyde, p-anisaldehyde, p-chlorobenzaldehyde, p-nitrobenzaldehyde and
N,N’-dimethyl p-aminobenzaldehyde in ethanol (40 ml) with few drops of
piperidine was heated under reflux for 3 hrs. The separated solid was
filtered, dried and recrystallised from a proper solvent to give (VIa-e)
(Table 1).

Acetylation and benzylation of (Va); Formation of (VIIa and b)

Compound (Va) (0.01 mol) was heated with excess of acetic anhydride
or benzyl chloride (25 ml) under reflux for 2 hrs. After cooling a solid
separated out which was filtered, washed with ethanol, dried and recrystal-
lised from a proper solvent to give (VIIa or VIIb) (Table 1).

Action of sodium azide on (II); Formation of (VIII and IX)

A mixture of (II) (0.01 mol) and sodium azide (0.015 mol) in boiling
acetic acid (50 ml) was refluxed for 4 hrs and concentrated, a separated
solid was filtered, dried and recrystallised from a proper solvent to give
(VIII). The filtrate was diluted with water and acidified wito dilute HCIl to
give (IX) which was recrystallised from an appropriate solvent (Table 1).

Friedel-Crafts reaction on (II); Formation of (Xa and Xb)

To a solution of (II) (0.01 mol) in dry aromatic hydrocarbon (100 ml)
benzene (or toluene), was added anhydrous AICl; (0.04 mol) portion-
wise with stirring for 30 min. The stirring was continued and the reaction
mixture was heated on a water bath for 3 hrs. The reaction mixture was
then poured on ice-cold HCI. The organic layer was extracted with ether,
washed with water and the ethereal layer distilled under reduced pressure.
The solid obtained was recrystallised from a proper solvent to give (Xa) and
(XDb) respectively (Table 1).

Action of ethyl acetoacetate on (II); Formation of (XI)

A solution of (II) (0.01 mol) and an active methylene compound, ethyl
acetoacetate (0.03 mol) in pyridine (50 ml) was heated under reflux for
12 hrs. The reaction mixture was pured on ice-cold HCI, the separated
solid was filtered, washed with dilute HCI and dried. The solid obtained
was recrystallised from an appropriate solvent to give (XI) (Table 1).

Diels-Alder reaction on (II); Formation of (XII)
A mixture of (II) (0.01 mol), maleic anhydride (0.01 mol) and dry
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xylene (50 ml) was heated under reflux for 10 hrs and filtered while hot;
the filtrate was concentrated and cooled. The separated solid was recrystal-
lised from a suitable solvent to give the Diels-Alder adduct (XII) (Table 1).

Action of ammonium acetate on (II); Formation of (XIII)

A mixture of (II) (0.01 mol) and ammonium acetate (0.015 mol) was
heated at 180°C for 3 hrs, and poured into water, the resultant solid was
filtered, washed with water and recrystallised from a proper solvent to give
(XIII) (Table 1).

Mannich reaction on (XIII); Formation of (XIVa and b)

A mixture of (XIII) (0.01 mol), formaldehyde (5 ml) and an imide
(succinimide) or amide (benzamide) in acetic acid/acetic anhydride (1 : 3,
v/v) (50 ml) was refluxed for 5 hrs and cooled. The separated solid was
recrystallised from a suitable solvent to give (XIVa and XIVb) (Table 1).

Alkylation of (XIII); Formation of 2-substituted-4-ethoxyquinazoline (XV)
and 2-substituted 3 N-methylquinazolin-4-one (XVI)

A mixture of (XIII) (0.01 mol) and an excess of sodium ethoxide - in
ethanol or methyl iodide (0.015 mol) and sodium hydroxide (5 ml; 2N) in
ethanol, was refluxed for 3 hrs and poured into dilute HCl. The product
was filtered, dried and recrystallised from an appropriate solvent to give
(XV) and (XVI) respectively (Table 1).

Action of PCls/POCI; on (XIII); Formation of 2-substituted
4-chloroquinazoline (XVII)

Compound (XIII) (0.01 mol) was heated with a mixture of PCls/POCl;
(2 ml; 0.01 mol) in an oil bath at 180°C for 2 hrs. After cooling, the reac-
tion mixture was poured into ice-water, the resultant solid was filtered,

washed with water, dried and recrystallised from a proper solvent to give
(XVII) (Table 1).

Condensation of (XVII) with anthranilic acid; Formation of quinazoline
derivative (XVIII)

A mixture of (XVII) (0.01 mol) and anthranilic acid (0.015 mol) was
heated at 170°C for 2 hrs and poured into water. The solid obtained was
filtered, washed with hot water, dried and recrystallised from a proper
solvent to give (XVIII) (Table 1).

Action of thiourea on (XVII); Formation of 4-aminosubstituted quinazoline
derivative (XIX)

A mixture of (XVII) (0.01 mol), thiourea and an excess of sodium
ethoxide in ethanol was refluxed for 4 hrs. The reaction mixture was
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concentrated, poured into ice-cold HCIl, the resultant solid was filtered,
washed with water, dried and recrystallised from a suitable solvent to give
XIX (Table 1).

Action of sodium azide on (XVII); Formation of substituted tetrazolo[l S-c]
quinazoline derivative (XX)

A mixture of (XVII) (0.01 mol) and NaN; (0.015 mol) in acetic acid
(30 ml) was refluxed for 3 hrs. After concentration and cooling the product
was filtered, washed with water and recrystallised from a proper solvent
to give (XX) (Table 1).

Action of P,S;s on (II); Formation of thione (XXI)

~ A solution of (II) (0.01 mol) and P,Ss (0.02 mol) in dry xylene (100 ml)
was refluxed for 2 hrs. The reaction mixture was filtered off upon hot and
then concentrated. The product separated on cooling was crystallised from
a proper solvent to give (XXI) (Table 1).
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