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•Introduction i

Oxazine is a very interesting class.of heterocyclic 
compounds having wide range of applications in medicinal and 
polymer chemistry* Most of the synthetic conpounds having 
heteroatoms like oxygen and mitxogen are commercially valuable*

The term; oxazine was first introduced in chemical
\ 1

lliterature by Widman in 1688* who defined an oxazine as a six
i

♦

membexed ring compound■containing a nitrogen and -oxygen and
i » 1 ,

four carbon atoms, all being joined together by eight bonds in
i i *
i

one ring structure. They are divided into three types depending' 
upon position o|f 'nitrogen with respect to oxygen* as 
lt2-oxazine, it 3-oxazine, l;4-oxazine.

When the benzene, ring fused with six membexed oxazine 
ring containing one double bond is called as bpnzoxazlne* Out

t
of eight possible isomers of benzoxazinetwo of them are more

I |important whichj are represented by the following structures

a.
1

1,4,2-benzoxazine

They are* named according to Ring* index2, which are shown 
in above formulae*. In the Chemical Abstract the position of/ 
methylene group is- denoted, by supplementary hydrogen* Thus

\
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1,4,2-benzoxazine is referred as 1 (4-2H-benzoxazine* It is 
clear that 1,4,2-benzoxazine is a tautomer of 1,4-ben zoxa zine 
due to lt3 shift of hydrogen* Due to tautomeric nature above 
two forms are inseparable.• The majority of the compounds 
reported in the literature are the derivatives of 
2H-1,4-benzoxazine.

Benzoxazine derivatives which are reported in the
literature are biologically active heterocyclic compounds having
antibiotic^, antiinflammatory^*5, antibacterial5, antifungal7, 

oil!.'. q in,antihelmintic ancituberculatiQ , anticancer activities*
!1 ii i oMost of them are reported to be insecticides and herbicides •

The oxazines with olefin substituent were considered as poly-. i 1! , i3merizable monomer and plasticizer fox cellulose acetate ,
U IP,tanning agent and dorrosion inhibitor • Due to immense 

pharmaceutical1 arid industrial importance* we have undertaken
i

the research work on!the synthesis and biological screening of 
some of 1,4-benzoxazin-3-one derivatives*

Out of three tautomeric forms XIX, XV and V* Spectro
scopic study[indicates that the keto form (XXX) is preferred*5®

i t

over enol forms XV and V* This ip referred as 1,4-benzoxazin- 
3(2H)-one aS|p:er newmcmiencla^ura*55*

Xn the present study, we report the synthesis of hydrazide 
and triazole derivatives of 1,4-benzoxaz!n-3(2H)-ones.
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Literature Survey t

The parent member of 1,4-benzoxazine has not been prepared. 
However several derivatives of it are known. The reduced 
derivative of 1P4-benzoxazine which is commonly called as

17phenomorpholine ox benzomorpholine was first prepared by Knoxr
la

starting with o-aminophenol* Fair bourne and Toms synthesized
i

6-aminomoxpholine from 2,4-dinitrochlorobanzene, In vacuum 

pyrolysis of 3-aryl propane sulphonyl and 2-aryloxy ethane 

sulphonyl azides v 1,4-ben zoxazine was also isolated hy Rudolph
10 I 1et al. The several .derivatives of 3 keto morpholine have 

been reported : in .'tie literature. Two general methods of synthesis
11 1 i i

and. some derivatives of 2H-l,4-benzoxazin-3-pne have been
> • . onrevealed in the literature. Auwe^s and Frese synthesized

■•V 1 j '
l,4-benzoxazin^3(2H)^one by base catalyzed pyclization of

1 1 ■' .1 ' i 21
o-haloacylaiainophenol. Paxeddu .and Sannia ; had observed the

i 1 > i ■ i ,

formation of ilsdmers when 2H-l,4-benzoxazin-3-one derived from 
b-chloroacetylamino' eugenol on bromination. Coles; and 
Christiansen2^*^3 obtained same compound, by reduction of 

o-nitrophenoxy acetic add, in acenic acid with Pdj as catalyst 
in quantitative yields. The formation of N,-alkyl,T|3-keto-1,4- 
ben zoxazine was also obtained by ieids acid AlClo catalysed,

J i, i *, * e| ,
ehlor^aeet-jd'-janisidides on heating for 1 hour at lg|0o. By 

this procedure at lower temperature 80-100° heating for 30 min., 

the main product was o-chioroaceta-oddo phenol. This on treat
ment with alkali was converted into 3-keto-l,4-benzoxazine• The 

20synthesis of 2,3-dihydro-5-methyl-3-oxo-benz-l,4-oxazine was 
carried out by hydrogenating 3-methyl-2-nitro-phenoxy-acetic acid
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over Pd in acetic acid* Two isomeric methyl derivatives have 
been reported24 and their structures were assigned on the basis 
of their behaviour towards hydrochloric acid* The derivative to 
which O-methyl structure was assigned regenerated 2H-1,4- 
benzoxa2in-3**one» with hydrochloric acid in cold, N-methyl 
2*?ly4-benzoxazin-3-one is also prepared by action of methylt
iodide and potassium hydroxide on 2H-l,4-benzoxazin-3-one in

of, • at OAacetone* Methyl and benzyl derivatives prepared from the 
' sodium salts of various 2H-1,4-benzdxazin-3-ones wars the N-alkyli
compounds* The reduction of N-methyl 2firl,4-benzoxazin-3-one 
with lithium Aluminium hydride gives 4-methyl-phenomorphollne^*

* i , * *

N-methyi-3-phenomoxphoiine rearranges on heating at 220° 
to oxyindol©2&4 Newberry and Phillips22 obtained 6-nitro 
derivative of 3-keto-phenomorphoiine by nitration* The 3-kato

( i i*

. moxpholine-6-arsenic acid with potassium nitrat|e and sulphuric
|acid gives 70 % of total nltro derivatives, 5-^niitro and 7-nitroi i *« t

derivatives with different amounts depending upoin temperature,
1 11 kktalong with small quantity’of 8-nitro derivative • paxeddu and

on 4 , 1Satina*® obtained 2,3-diketo-i,4*benzoxazine by condensing ortho
amino phenol with oxaiyl chloride or diethyl, oxalate along with 

. J ’i
other by-products*

The studies on 2H-1,4-benzoxazin-3-one and its fchio and 
N-methyl derivatives have been done by Mazhaxuddin and Thygarajan2^ 
and they have proved with UV, XR and PUR studies, the predominant 
tautomeric forms* The behaviour of 3-styryl-2H-l*4-benzoxazin-3- 
ones towards amines, hydrazines and Grignazd reagent and the
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spectroscopic studies of the products obtained, have been done
30by Mohamad All EXsayed and coworkers » Ihe effect of ammonia, 

primary amines, hydrazine, phenyl hydrazine and Grignazd reagent
t *

on 2-p-anisyl-3(4H)-l-benzoxazln-4-one has been studied by Zahez 
31and others . Some new 2-substituted styry1-3,1-benzoxazin-4- 

ones and 2-substituted-3-aIkyl-quinazolin-4-ones have been
gosynthesized by Messiha et al« Some pyrazino-i,4-benzoxazine

l 33compounds have been prepared by Gupta et al. a convenient and
single method of synthesis of 1,4-benzoxazino-(2,3)-phenoxazines

34 35has been suggested by Gupta and his coworkers • • several new
i

3-[2-(heteroaryl)-vinyl]-2H-l,4-benzoxazin-2-ones have been 
synthesized and were tested for antibacterial, antifungal, anti- 
helmintic, antiamoebic and antitrichomonal. activities by Shzidhar 
et al«^* Shzidhar and his coworkers37 have synthesized

i «• t * i «9- sub stituted-4-[2-{ 5 • -nitro-2*-f uryl and15 * -ni tzo-21 -thi enyl) - 
vinyl]-8,10-dihydzo-2H-pyrano-[2,3] [1,3]-benzoxazin-2-ones.
They have studied the biological activities of the products

i *

obtained* Ihe moderate anti-inflammatory!activity of 3-ary1-' i'
2H-l,4-benzoxazin-3-ones-6-alkanoic acid ester has been described 
by Shzidhar et al.38 2H-5,6-dihydzo-l,4roxa&nes3* have been 
synthesized to, study their different biological activities* A 
number of methyl-4-(6,8-substituted-2H-l,4-benzoxazin-2-one-3-yl)- 
phenyl acetate^® and the corresponding 4-methyl acetates have also 
been synthesized and evaluated for their anti-inflammatory 
activity against carrageenam induced oedema in rat6* Some 
methyl-4H-imida zo[2,1c][1,4]-benzoxa zine and methyl-4H-imidazo 
[2,Xc][l,4]-benzothlaz&ne-2-carbamates have been synthesized
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41 42and tested fox ant helmintic activity • Dhar and Bag reacted 
hydroxy aromatic acid chlorides with chlorosuphonyl isocyanate 
in the presence of triethylamine to synthesise 2H-1,3-benzoxa2ine-
2,4-3H-diones and 2H-naphth-[2, i] -1,3-oxazine-2,4-3H-dione s*

*

Fourteen new derivatives43 of 3,4-dihydro-2H-I,4- 
benzoxazin-3-ones have been synthesized by condensing N-chloro- 
acetyl 3,4-dihydro-2H-I,4-benzoxazin-3-one with either potassium
-o-alkyl xanthate or ammonium N-aikyl/aryl dithio carbamic acid*■ i
The compounds were tested for possible,anthelmintic activity*l

44Some new oxime ethers and .alkanoie acid derivatives
■ i ■

were derived from 6-acetyl-2H-l»4-benzoxazin and benzothiazin- 
3-(4H)-ones f^ir their pharmacological studies* Similarly, a

* i ' l

! number of ethyi-3-aryl-2H-lf4-benzoxazin-6-acetates and 6-e(-i 'methyl acetates, 3-aryl-2H-benzoxazin-6-acetlc acids and 6-«r-
t ' '

methyl acetic add and methyl-4-(6-ehloro and 6-nitro-2H-l,4-
i, Afxbenzoxazin-3-yl) phenyl acetates, have been synthesized and

i * * ! 1

evaluated for! their anti-inflammatory and CBS activities* A 
number of new;7-isothiocyanato»3-N-heterocyclyl and 3-N,N-

! Ag
disubstituted !amino 2H-1,4-benzoxazines and benzothiazines 
have been.synthesized and tested fox their anthelmintic activity*
7~Isothiocyanafco-3'-to-pyrrolidinyl and 3-N-piperidinyl-2H-l ,4-' i i' '
benzoxazines tare proved to be more potent than' thiabendazole 
and equlpoten^ to the well known drug hltoscanate*

Hashimoto47 has studied some nucleophilic and rearrange-' 
ment reactions of N-acetyl-2H-l,4-benzoxazln-3-one to give 
2,5,6,7-aubatituted derivatives of benzoxazine according to
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reaction conditions* The formation of 5 and 6-substituted
X

products were interpreted in terms of nucleophilic attack on 
the cation formed by hetarolysis of N-O-bond in above compound. 
Antiedema and analgesic48 derivatives of 2,3-dihydro-l,4- 
benzoxazin-3-one were prepared with alkyl, halo, nitxo substi
tuents at 2 and 6 positions, having N4”CH2"CH0H”CH20H linkage*
The rapid and efficient synthesis of thio derivatives of 2H-1,4- 
benzoxazin-3-one has been reported, by Shridhar40 with different 
substituents like -Cl, -Me, -N02, “NHCOOMe, -NHAC, -NHCoph 
in the benzene ring by treatment with P2s& and NaHCOg at 80°*
The conversion of benzoxazin-3-one to benzoxazih-3-thione using

, Itertiary amine solublise P2S^ have been reported by Rao and Dave50 
with 85 to 90 % yield* By treating the same compound with P2Sg 
in methyl cyanide ,(ltl) .for 2 hours at room temperature the

i i « % ,
yield increased to. 95 %• The reactions 4-acetoxy-2H-l,4-

Ibenzoxazin-3-one with some nucleophiles were studied by
5iHashimoto et al, O-acetates of 4-hydroxy-7-methoxy and

■ , 1 j
4-hydroxy-2H-l*4-benzoxazin-3-ones when reacted with nucleo
philes li,ke phenols, indoles, StSH, the major reaction centre

i * , ’ *was positively charged N-atdm. The quantitative determination
' i . '

of 1,4-benzoxazin-3-bne in!maize by gas liquid chromatography
I ' • 'has been [dons' by Woodward • Similarly trimethyl silyl derivative
I

of substituted 2-hydroxy 2H-i,4-benzoxazin-3(4H)-ones is reported 
for quantitation by gas chromatography *

i

A number of derivatives of 4H-[l,2,4j-triazolo-43,4c)- 
1,4-benzoxazine have been synthesised and screened for their 
anti-inflammatory and GNS activity* Most of the compounds in
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53

this series found to possess significant anti-inflammatory 
and diuretic activities54*

55
Recently Rajmohan and Subba Rao have synthesised

t i •

2H-1,4-benzoxazin-3-ones from o-amino phenols and screened 

for 'bacterostatic and fungistatic activity and have been 
shown that thpy exhibit considerable fungistatic activity.

\
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’ Scope ef Present work s

Though antimicrobial and anti-inflammatory properties 
of benzoxazlnes have been reported, the information available 
about similar properties of various 1,4-benzoxazine derivatives '

r *is scant'y* Also, some work has been done with a view to 
determine the relationship between, molecular structure and 
its biological activity,*

The, main interest in the synthesis of hydrazido
derivatives of 1 ,4-benzoxazin-3(2H)-one is in the fact, that

* ' ■ * *

__ most of them are expected to be water soluble, can easily bp 
absorbed in the blood stream and expected'to show high biological 
activity* The titlfe compounds in the present study are'

'i ■ i ■

synthesized by hew route and tested, for antibacterial activity
against different types of bacteria*

%

\
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