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SUMMARY

1. Tetrahalo-o-benzoquincnes react with 2-aryl-3,l-benzothia-
zine—4-~thiones to give the hitherto unknown series of
spiranes, 4,5,6,7-tetrahalo-2 '-arylwggi_l_:g[l s 3~benzodioxole~
2,4'—(4H—5,l)benzothiazines] (132). Thus, it is found that
tetrachloro~o~benzoquinone reacts with 2-phenyl- (131la),
2-p—tolyl- (1l3lb) and z-p-agnisyl- (13lc) 3,l-benzothiszine—
4-thione in boiling toluene in absence of catalyst to give

the spiranes (l32a~-c), respecHively, in good yield.

The bromo-snalogues (132d4-f) arc obtained by the action
of tetrabromo-o-benzogquinone on tiae thiones in a similar

aanner (cf. p. 66)-

The benzothiacine-f4-thioncs arce readily obtained by the
action of phosphorus tentasulphilie on  the corresponding
benzoxazones throush successTul  jmprovement of carlier
methodsg.

“he spiranes (152) are cleaved with hydrochloric acid in
dioxane to give the corresponding 2-aryl-’,l-benzothiazin-44-
oncs along with tetrachlorocatechol, presumably through the

intermediate iormation of resonance stabilised carbonium ion.
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=3~ (4-carbethoxyphonyl)-3H~gquinazoline—4—thiones (145) are
obtained. In all c¢sses tetrachlorocatechol is produced

(cf. p. 72),

It is proposcd that cleavage of the spiranes by the
nucleophiles procecds through rupture of the C-S bond of the
thiazine ring followed by recyclisation to give a spiro-benzo-
dioxole quinazoline as an intermediabe which is cleaved by the
liberated HES to give the quinazoline-4-shiones along with

the catechol throuzh a B-eclemination process (cf. p. 82).

Authentic saiples of the quinazoline thiones are obtained
by the zction of the appropriate amine or bydrazine on the
corresponding boenzothiazine thione., The gquinazoline thiones
aXford the corrisponding quinazolinones upon oxidation with

potassium permcnganctc.

The infrered and ultraviolet spectra of the gquinazoline

thiones and YL yuaindzolilones oo wiscussed (ef. pp. 78 & 85).

In contrast to aniliinces and hiydrazines, it is found that
hydroxylamine in cthanol rcact with the spirancs (13%32a and b)
to give the 2-thiocacylaminobenzoatcs (150a and ¢), respecti-
vely, in addition te the expected 2-phenyl- and 2-p-tolyl-
S~hydroxy-3H-quinazoline—4~thiones (14Sa and b) along with

tetrachlorocateckol (ef. p. 80).
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The production of the ester (150) apparently results
from an ecnhanced cleavage of the spirane by the solvent
itsclf since it is found that on prolonged boiling of (132a)
with cthanol, 2-thiobenzoylaminobenzoate (150a) is exslusively

produccd.

The c¢ster (150a) is alsc readily obtained by reacting
2-phenyl-3,1-benzothiazin —4-onc with lithium aluminium
hydridc and decomposing btheo complex with ethanol. However,
when dccomposition is made by Aetnanol, the methyl cester

(150p) is produced (cf. p. 91).

Tn contrast to the action of amines and hydrazines, it is
found tinat malononitrilc as well as cthyl cysnoacctate react
with 4,5,6,7-tetrachloro-2'—aryl-spiro[l,3-benzodioxole~2,4"-
(4H-3,1) benzothiazine | (132) in boiling e¢thanol to zive the
corresponding yiiliene mzlononitrilus and cyamoacetic esters
(152) and (252), respectively, leaving the thizzine ring
gnpmocified. In all cescs, tetrachlorocatechol, along with

the corresyonding f-Uhicacylamindbonzosie (15¢) arz produced,

Abserption spectra of brne ylidoene malononitriles and
cyanoacetic esters arc investiszeted and the roactlon mecha-

nism s discusscd (cf. p. 92).
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5. The hitherto unknown series of spiranes 4,5,6,7-tetrachloro-

21,3*-diaryl-gpiro[1, 5~benzodioxole~2,41~(3H) quinazolines]
(155) is obtained by the action of tetrachloro~o~benzoquinone
on the corresponding 2,3-diaryl-3H~-quinazoline-4-thiones-

The reaction is remarkably catalysed by pcroxides which
suggests its homolytic nature. 7The spirancs (155) are readily
cleaved with hydrochloric acid in dioxane tc give the corres—

ponding 2,3~diaryl-3H-quinazolinones (cf. p. 96).

The §g;£g[§enzodioxole-quinazolines]'(155) are cleaved by
anilines to give the hitherto unknown series of quinazolinone-
anils (156a-h). The latter are rcadily obtained by the inter—
action of the corresponding 2,3-diaryl-3H~quinazoline-4-
thiones with the aprropriate amine in presence of mercuric

oxide as desulphurising agent (cf. p. 93).

Z=Aryl-3,l-benzothiagine~4-thiones (1l3la-c) react with diazo-
zethane %o give the corresvonding c:s- and trans-1,3-dithioles
(162) and (15%). Ia contrast, diaryldiazomcthancs as well as
G-diazofluorvne afford the corresponding episulphides (165a~d)
and (166), whern rcactod with taie thiones. The cpisulphides
arc desulphuriscd readily upon troatucnt with copper bronze

in boiling xylenc affording the corresponding ethylenes (167)
(ef. p. 100).

Central Library - Ain Shams University



TELNERAL ¥ AR

7

CLEMISTRY OF %,1,4-BELRZOXAZONGS AND RELATE) COMPOUNDS

Central Library - Ain Shams University



The 4-keto benzoxazines are known as benzoxXazin—4-one
(or benzoxaz—4-one). The important isomers are the 3,1,4-,
1,3,4—, 1,2,4— and 2,3,1- benzoxazin-4—ones have been extensively

investigated.
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This review deals mainly with the chemistry of 3,l,4-benzo-
xazin —4~ones, 3,l,4-benzothiazin-4—ones and the corresponding

( 3H)quinazolinones as well as their thiono-derivatives,

It is not attempted to cover the whole literature in this
review, however, the important methods of preparation and

reactions will be compiled.
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Methods of Preparation of 3,l,4-Benzoxazin—4-ones

(1) 2-Alkyl and 2-aryl 3,l,4-—benzoxazin~4-ones:

The first compound of this series (previously named as
acylanthranil) was obtained by the acvlon of benzoyl chloride on
anthranill, but this method was not of general applicability
beczuse of the instability of anthranil and lack of a satisfa-

ctory method for its preparation.

Bogert and Seil€r? prepared acetanthranil (1) by heating
anthranilic acid or ring substituted anthranilic acids with
acetic anhydride, and by heating preformed N-acetyl or N-benzoyl
anthraniiic acids (2) with acetic anhydride. They obtained the

corresponding acetanthranils and benzenthrapils (3).
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Zentmyexr and.Wagner'4 adapted these procedures to the prepa-~
ration of a series of benzoxazones by heabing with excess acetic
anhydride and slow distillation of acetic acld formed in the
resction and obtained bepzoxazones (3) (R = Hy CHE’ 02H5,
n-propyl, phenyl, O~ and p~tolyl, o-and Efchlorophenyl, o~ and
p-nitropnenyl oT %-pyridyl). In general mno interchange of acyl
groups was noted, although the method failed When R in 3 was

isobubtyl, p—amyl, undecyl or 5,5—dinitrobenzoyl.

Heller and Fiesselmann5 showed that anthranilic acid reacts
with benzoyl chloride in pyridine to give 3,1,4-benzoxazinone
(33 R = phenyl). o-Nitrobenzoyl chloride reacted similarly with
anthranilic acid to give the corresponding benzoxazon96 (3;: R =

o~pitrophenyl).

Recently, Bain and SmallyI7 reported that 2 moles of benzoyl
chloride reacted wWith one mole anthranilic acid in pyridine %o
give (B3R = phenyl), whereas with one mole benzoyl chloride a
aixture of (53 R = phenyl) and L -benzoylanthranilic acid (2) was
produced. dence, it became obvious that the excess of benzoyl
enloride was imvolved in the formation of the benzoxazinone.
This was proved when squimolecular anounts of N-~benzoylanthra-
niliec acid (2) and benzoyl chloride were reacted in pyridine to

give benzoxazlnone in almost quantitative yield.
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