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Abstract. 6-Bromo-2-phenyl-3,1-benzoxazin-4-one (1)
reacts with benzylamine, aniline or maorpholine wia
ring-opening 1o give tha correspending benzamide
derivatives (2-4). The reaction of (!} with hydrazine
hydrate in ethanol gave the benzhydrazide derivative
(5) while thewr reaction in glacial acetic acid
contawng catalytic amount of fused sodium acetate
yielded 3-acetylamino-6é-bromo-2-phenylquinazohin-4-one
{6). The latter compound was obtaned on reflwung
the hydrazide (50 with acetic anhydride for one
hour., 6-Bromo-3-p-methoxybenzylideneamino-2-phenyl-
qumazolin-4-one (7} was formed from the reaction
of the hydrazide (5) with p-methoxybenzaldehyde.
The reaction of (l) with phenylmagnesium bromide
and benzyimagnesium chloride yielded the correspond-
ing carbinols {9 & 10). The tetrazolyl acid deriva-

tive {}1) was formed from the reaction of (1)
with hydrazoic acid.

The reaction of 3,!-benzoxazin-4-ones with amines have
been the subject of much stdy and controversy. Errede et
al(l's) reported that reaction of 6-brome-2-methyl-3,1-benzoxazin-4-one
with simple primary amines gave the corresponding quinazolin-4-ones
via the intermediate formation 3f amidine salt {nucteophilic attack
at position 2-) whereas reaction with secondary amines and bulky
primary amines gave the corresponding ortho-substituted benzamides

(nucelophtlic attack at position 4-).
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Contrary to Errede's postulations, Ismail et a!“) reporiad that
the reaction  of 6,8-dibromo-2-methyl-3,1-benzoxazin-4-one  with
amines gave entwely the benzamide - derivatives formed by nucleo-
philic attack at posttion 4-. This shows that there is a marked
difference in the behaviour of 6-bromo- and 6,8-dibromo-2-methyl-3,1-benz-
oxazin-k-ones towards amines, Recently, Ismail et alm reported
that the reaction of 6,8-dibromo-2-phenyl-3,1-benzoxazin-t-one with
amines involved also aitack at position-4 formung benzamide deriva-
tives. It seemed of interest to extend the previous work on
3,i-benzoxazm-#—ones(a'“) carried out in this laboratory to involve
a study for the reactivity of 6-bromo-2-phenyl-3,1-benzoxazin-4-one
(1) towards diufferent nucleophilic reagents. When (1) was allowed
to react with primary ammes such as benzylamme in ethanol at
room temperature for 2% hours, and with aniline n refluxing
‘ethanol [where no reaction took place at room temperamre],
fing opening took place giving 2-benzoylamino-5-bromo-N-substituted
benzamides (2 & 3), respectively. Morpholine as an example of
secondary amnes reacted sinularly with (]) to give the correspond-

ing benzamide derivative (4) (scheme),

The structures of (2-4) were infered from: 1) Analytical data
u) Their infrared spectra show sharp bands at 3250 - 3280 cm”!
characteristic of NH stretching frequencies 1n  addition 1o strong

absorptions at 1530 - 1670 r.rn'l characteristic of carbonyl stretch-

ing Irequencies of amides (cf. tabte).

In all above reactions 1t was not possible to isolate any

amidine  sait ndicating that there 1s no possibihty of nucleophilic
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attack by the amine at positron 2-.

The reagction of hydrazine hydrate with ethanolic solution
of (1) at room temperature  yielded 2-benzoylamino - 5-bromobenz-
hydrazide (5}, However, when the reaction was carriad out in
refluxing glacial acetic acid contaiing catalytic amount of fused
sodium acetate, 3-acetylamino-6-bromo-2-phenylquinazolin-4-one (6) was
formed. The: latter compound was also formed via cychsation of
the hydrazide (5} using acetic anhydride under reflux {for !
hour {cf. scheme). However, when the hydrazide (5) was heated with
acetstc anhydride for 5 hours, extrusion of hydrazine molecule took
place yielding é-bromo-2-phenyl-3,i-benzoxazin-4-one (!} as indicated
by m.p. and m.m.p. experiments and also by superimposable -

infrared spectra (¥ CO 1750 cmh).

The structures of (5 & €} were confirmed, other than from
analytical data, {from a study of therr 1nfra;ed spectra. Thus
the nfrared spectrum of ({5} shows the bands charactenistic of
L HN and YCO of amides while that of (6) shows the stretching

frequenctes of NH and carbonyl groups of both quinazolinones

and amides (ci. table).

The reactron of the hydrazide {5) with p-methoxybenzaldehyde
was conducted n refluxing glacial acetic acid contaiming fused
sodium acetate o give 6-bromo-3-p-methoxybenzylideneamino-2-phenyl-
gquinazolin-§4-one (7). The reaction evidently involved the intermediate
formation of 2-benzoylamino-5-bromo-N-p-methoxybenzylidenebenz-

hydrazide (8). The possibility that the cyclisation process preceeded
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condenzation withh p-methoxybenzaldehyde was overalled since as

mentioned above cyclisation under these condition yellds (6),

The structure of (7} was substantiated from: 1) Apalytical
data. () Its infrared spectrum shows the carbonyl stretching

frequency of guinazolin-4-one while 1t Ic ks any significant absorp-

uen in the 3y region {cf. 1able).

When (1) was allowed to react with phenylmagnesium bromide
or with benzyl magnesium chlor-lde, the rcarbinols (9 & 10), respect-
tvely were produced. The structure of these carbinols was establ-
ished, beside analytical daia, from thewr infrared spectra which
show 1two bands in the 3 p region characteristic of OH and NH

stretching frequencies n addition 1o the carbonyl stretching Ireg-

uency of anilides (ef. table).

The present Investigation was extended 1o 1involve the
action of hydrazoic acid [sodium azide and acetic acid] on 6-bromo-
2-phenyi-3,1-benzoxazin-k-one (1) whereupon, the tetrazoly! acid
derivative (I1) was obtained. The structure of (11) was confirmed
from: 1} Elemental analysis. 1) It dissplves easily in agueous
sodwum carbonate and reprecipitates by the additton of a mineral
acid. iti) Its infrared spectrum shows a broad band in the 3y region
characteristic  of OH  stretching frequency of carboxylic aic_lds

in addition to the carbonyl stretching frequency (ci. table).
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Experimental
All  melung pomnts are uncorrected. Elemental analyses were
carried out at the Micreoanalytical Unit, Cairo Umversity. [.R.

spectra w1 KBr were recorded on a PYE - Unicam SP 1200

spectrophotometer.

Reaction of 6-bromo-2-phenyl-3,1-benzoxazin-4-one (1) with amines:

The solution of (I, 0.01 moje} 1n ethanol (20 mi) was
treated with the amine (0.0i mole) and the reaction mixture was
left overmght at room temperature with occasional shaking. The
sceltd formed was filtered off and crystaliised from benzene - hight
petroleum  (b.p. 90-100°C} mixture to give 2-benzoylamino-5-bromo-

N-substituted benzamides (2 & 4), as colourless crystals.,

In the case of the reaction of (1) with aniline, the reaction
mixture was heated wunder vreflux for [0 hours. The product
was  crystalhsed from benzene - light petroleum f{b.p. 50-100°C)
mixture to give  2-benzoylamino-5-bromo-N-phenylbenzamide (3), as

colourless crystals {cf. table).

Reaction of (1} with hydrazine hydrate :
A- Reaction in elthanol =

A solution of (1, 0.01 mole} in ethanol (20 ml) was treated
with  hydrazine hydrate (I ml) and the reaction mixture was left
overmight at  room temperature with occasional shaking. The
sohd formed was filtered off and crystallised from benzene -

ethanol mixture to give 2-benzoylamino-5-bromobenzhydrazide (5),

as colourless erystals {(cf. table).
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B- Reaction in glacial acetic acid

A mxture of (1, 0.01 wmole)y hydrazine hydrate (1 ml)
and fused sodwum acetate (0.2 gm) in glacial acevic acid (20 m))
was heated under reflux for & hours, then poured into cold
water. The solid formed was filtered off and crystallised from
benzene to give 3-acetylamino-6-broma-2-phenylquinazolin-4-one (6), as

colourless crystals {cf. table).

-y

Action of acetic anhydride on 2-benzoylamino-5-bromabenzhydrazide {5):
() Formation of 3-acetylamino-6-broma-2-phenylquinazolin-3-ane (6)
A mixture of (5, 1 gm) and acetic anhydride (15 mlD) was

heated under reflux for 1 thour. The reaction mixture was poured

into cold water and the solid formed was filiered off and crystal-
lised from benzene to give 3-acetylamino-$-bromo-2-phenylquinazolin-4-
one (6), as colourless crystals (cf. table). The product showed no
depression when admixed with the product of the reaction of (1)

with hydrazine hydrate in glacial acetic acid.

(i) Formation of 6-bromo-2-phenyl-3,1-benzaxazin-4-one (1)

The reaction was carried out as described n the above
experiment and extending the time of reflux for 5 hours. The
product formed was crystallised from benzene to give 6-bromo-2-

phenyl-3,1-benzoxazin-4-one (1), as pale yellow crystals, m.p. and m.m.p.

194°C, yield 30 %,

Reaction of 2-benzoylamino-5-bromobenzhydrazide (5) with p-methaxy-
benzaidehyde in glacial acetic acid

A mixture of (5 0.0]1 mole), p-methoxybenzaldehyde (0.0l mole)

1
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and fused sodwm acetate (0.2 gm) in glacial acetic acid {20 ml)
was heated under vreflux for & hours, then poured into cold

water. The solid formed was fijtered off and crystalhsed from
benzene to give 6-bromo-B-E-meihoxybenzy!1deneamxno-?-phenquumazolln-

4-one {7), as colourless crystals (ci. table),

Reaction of Grignard Reagents with 6-bromo-2-phenyl-3,i-benzoxazin-4-
one (1)

A solution of the appropriate Grignard reagenis (0.03 mole) in
dry ether (50 mi) was added 1o a solution of 6-bromo-2-phenyl-3,(-
benzoxazin-4-one (0.01 mole) in dry benzene (60 eml) with occasional
shalung. The reactien mixture was heated under reflux on a
boiling water-bath for 5 hours and left overnight. The reaction mixiure
was then hydrolysed by shaking with a saturated solution of
ammonium chioride. The benzene - ether layer was washed several
times with cold water, separated, dried over anhydrous sodium
sulphate, concentrated under reducéd pressure and left to cool.
The reacuon product was then treated as described in  individual

experiments.

A- Reaction of (1) with phenylmagnesium bromide
The colourless sohd formed was crystallised from benzene -
ethanol mixture to give  2-benzoylamino-5-bromophenyl  diphenyl

carbinol (9}, as colouriess crystals {cf. table).

B- Reaction of (1) with benzylmagnesium chloride
The reaction was carried out as described before. Evaporation of

the organic layer gave a colourless solid which was crystallised
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irom benzene 1o gwve 2-benzoylamino-3-bromopheny) dibenzyl carbinol

N (10), as colourless crystals (cf. table). -

Action of sodium azide and glacial acetic acid on &-bromo-2-pheayl-
3,1-benzoxazin-b-one (1) 3

A mxture of (I, 0.01 mole) in glactal acetic acid (5 ml)
was treated wsth’ a solutmﬁ of sodium  azide (0.0l5 mole) in
the‘ least amoum_; of water and the mixture was heated on
a boling water-bath for S hours. The mixture was cooled and

thén diluted. with water. The solid separated was filtered off

and crystallised from benzene - ethanol mixture to give the tetra-

2olyl acid derivative (I1), as colourless crystals (cf. table).
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Physical data of compounds 2 - 11

—
. Analysis [.R{em™")
Comp- M.p. Yield Moiecular
ound (°C) ) formula Found/Calcd (%)
C H N _ B DNnHoH Vco
2 168-1720 &5 C?lH ]7N2023r 6.79 19.40 3280 1630
6.80 19.55 1620
3 205-2G7 60 CZOH ' 5N2025r 7.14 19.80 3250 1640
7.08 20.25 1655
4 175-177 70 C | SH 1 7N2038r 7.21 20,40 3260 1630
7.19 20.56 1665
3 177-179 85 CMleNjozﬁr 12.71 23.30 3290 1620
12.57 23.95 1670
6 108-110 70 C16H12N3023r 54.00 3.60 22.00 3250 1670
53,63 3.35 22,34 1700
7 209-211 68 C22H16N3025r 60.26 3.09 9.93 18.30 1690

60.82 3.68 9.67 13.43

9 215-217 B3 CZSHZONOZBr 314 17,300 2300 1660
3.05 17.46 3400

10 178-18¢ 70 CZSHZQNOZBr 3.00 16.50 3280 1650

2.88 1646 3370

1L 173-175 50 €  HN,O,Br 15.38 23.40
: ' '16.23 23.18 3180-3440 1720
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