CHAPTER ONE

INTRODUCTION, LITERATURE SURVEY
AND SCOPE OF WORK



‘Introduction @

Oxazine 1s a2 very intexesting class, of heterocyclic
compounds having wide range of applications in medicinal and
" polymer chemistry. Most of the syatheti¢ compounde having

heterocatoms like oxygen and nitrogen are commercially valuable.

The term;oxazlne was first introduced in chemical
literature by w;dmsnl in 1888, who defined an oxazine as a six
membered ring compoundcontaining a nitrogen aid -oxygen and
four carbon atoms, all being jolned tdgeghpr bf eight bonds in
one ring st:uct;xe, They are dividea into three types depending’
upon position of nitrogen with respact to oxygen, as

l32-oxazine, li3-oxazine, lid-oxazine.
e _
When the benzena ring fused with six membered oxazine

ring containinJ onp double bond ise called as benzoxagzine. Out
of eight possiﬁle jsomers of benzoxazine two of them axe moxe
important whicﬂ arf represented by the following structures
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1,4-benzoxazine 1,4,2-benzoxazine

fhayfarq;named according to Ringwlhdexa’whiqh are shown

in sbove formulse.. In the Chemical Abstract the position of;
methylene group 1s- denoted. by supplementary hydrogene Thus



1,4,2-benzoxazine is referred as l,4-2H-benzoxazine. It is
cleaxr that 1,4,2=benzoxazine is a tautomer of l,4~-benzoxazine
due to 1,3 shift of hydrogen. Due to tautomeri¢ nature above
two forms are insepaxable.. 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 blologlically active heterocyclic compounds having
antibiotics, antiinflammatoxy S . antibacteri.alé. antifungaf'.
antihelmintic®, qntituberculaticg. anticancer'’ activities.
Most of them are repo:ted to be ﬁnsact:lcidesl1 and harbicideslz.
The oxazines witb olefin substituent were considered as poly-

merizable monomer and plasticizer for cellulose acetatels

tanning nagent“ and dozrosion inhibitor'®s Due to immense
pharmaceutical and-indusgrial importance, we have undertaken
the research work on .the synthesis and biological screening of

some of 1,4-benzoxazin-3-one deriveatives.

Out of three tautomeric forms.III, IV and V. Spectro-
scopic studyjihdicétgs.thax the keto form (1XI) is pheferreqlsa
over enol foiﬁs v aﬁd:V. This 1 referred as l.4-benzoxazln-

3(2H)-ons as péx new momenclatuze'SP, - S
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In the present study, we zepoxrt the synthesis of hydrazide

and triazole derivatives of 1,4-benzoxazin-3(2H)~-ones.



Literature Survey @

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

phenomorpholiné ox benzomoxpholine was first prepared by Knorrl7

starting with O-aminophenol, Faiq bourne and ‘l‘umsl‘8

synthesized
6-aminomorpholiine from 2,4~dinitrochlorobenzene., JIn vacuum
pyrolysis of B-aryl propane sulphonyl and 2-aryloxy ethane
sulphonyl azides. i 4-benzoxazine wes algo isolated by Rudolph
et al. 19 The sewe:al derivatives of 3 keto morpholine have
been repprted 1q the literature. Two general metdods of synthesis
and. some derivathves of 2H~1 s4=benzoxazin-3-cne have been
rewealed in the literature. Auwe:s and Frese2 synthesi zed
l.4-benzoxazﬁn-3(2ﬁ)-one by base’ catalyzed cyclization of
o-haloacylam;nophanol. Paxeddu .and Sannla21 had observed the
formation o£|isomers when 2H-1,4=benzoxazin-3-one derived from
5-chloroacet71am;no eugenol on b:omination. Coles'an&
Christianse 22 23 obtained same compound. by reduction of
o-nit:ophenoxy acetic acld, in acelic acid with Pdlas catalyst
in quantitative ylelds. The formation of N-alkyl-b-keto-l 4~
benzoxazine was also ohtained by Lewis acid AlCl3 catalysed.
chlorpacet-o-anis&dides on heating for 1 hour at 130° By

this procedure at lower temperature 80-100° heating for 30 min.,
thé main pxodﬁci was o-chloroaceta-mido phenol. This on treat-
ment with alkali was converted into 3-keto-l,4~benzoxazine. The
synthesis 20 of 2,3=dihydro~b-methyl~3~oxo-benz-l,4~oxazine wes
carried out by hydrogenating 3=methyl=-2-nitro=phenoxy~acetic acid



over éd in acetic acide Two isomeric methyl derivatives have

d24 and thelr structures were assigned on the basis

been reporte
of their behaviour towards hydrochloric aci@. The derivative to
which Osmethyl structure was assigned regenerated 2H-1,4«
benzoxazin=3~ond, with hydrochloric acid in coid. N=-methyl
2H71y4-benzoxazin~3=gne 1§ also prepared by action Qf methyl
jodide and potassium hydroxide on 2H-l, 4-banzoxaz1n—3-one in

25. Mathyla4 and benzy.l26 derivatives prepared from the

© sodium salis of various 2H-l, 4-benzoxazin-3-onas wore the N-alkyl

acetone

compounds. The reduction of N—mathyl 2f~1,4-benzoxazin=-3-one
with Lithium‘Aluminiﬂm hydride gives 4-msthyl-phenomo:pholinea5

Nemethyl=3=-phenomorpholine rearranges on heating at 220°
to oxyindolezbq Newberxy and Phillips22 obtained 6-nitro’
derivative of 3=keto-phenomorpholine by nitratipn, The 3~kato
. morpholine~6-arsenic acid with potassium nii#at%land sulphuric
acld gives 70 ¥ of ‘total nitxo derivatives, $en§¥ro,and 7-nitzo
derivatives with different amounts depeﬁding:updn temperature,
along with emall quantity of 8-nitro dexivativ b’ ‘Paxeddu and
Sanna28 obtained 2,3-diketo~1,4-benzoxazing by'condensing ortho
amino phenol with oxalyl chloride ox diethyl oxalate along with
other’ by—produétse

~ The studies on 2H-1,4-benzoxazin-3-one and its thio and
Nemathyl derivatives have been done by Mazharud@ih and Thygarajan29
and iﬁey have p;pvad with Uv, IR ;nd PMR studies, the predominant
tautome;ic-forms. The behavioux of-s-styry1-2Hrl;4~benzoxazin-3r
ones towards amines, hydrazines and‘Grignaxd reagent and -the



spectroscopic studids of the products obtained, have been done
by Mohamad Ali Elsayed and coworkers C,
primary amines, hydrazine, phenyl hydrazine and Grignard reagent
. oﬁ 2r§-anisy1-3(4u)-1-benzoxazin—4-one has been studied by Zaher
and other 3‘. Some new 2-substituted styryl-3,l-benzoxazin-4-

The effect of ammonia,

ones 'and 2-substituted-3-alkyl~quinazolin-~4-ones have been
synthesized by Messiha g;_g;.az éoma pyrazino-l,4-benzoxazine
compounds have been prepared by Gupta et al.®® A convenient and
eimple method of synthesis of l,4-benzoxazino-(2,3)-phenoxazines
has been suggested by Gupta and his coworkersa4 35. Several new
3~[2r(heteroaryl)-vinylj-ZH-l.4-benzox§ztn-2-ones have been
synthesized and w;re tested for antibacterlial, antifungal, anti-
helmintic, antiamoebic and entitrichomonal activities by Shridhar
g&_g;,s6 shridhat and his coworkers®! have Qynihesized'
9—suistitutad-4-[2$(5'-nitro-z'-iu:yl and‘5;-ﬁit;o-2'-thieny1)-
vinyl]-8,10-dihydro~2H-pyrano-[2,3] [1,3]~benzoxazin-2-ones.

They have studied the blological activities of tie products
obtained, The moderate anti-inflammato:y activity of 3-aryl-
2H-l.4-banzoxa;1n-3-ones-6-alkanoic acid ester has been described
by Shridhar M.as 2H-5,6-dihydro=1,4 oxazines’ % have been
syntheslzed to 'study their different biological activitiess A
nunber of-methy1-4;(6.8-subst1tuted-2H-1.4-ben;oxazin~2-one-3-y1)-
phenyl acetaté4°'and the corrxesponding qhmqthyl acetates have also
been synthesized and evaluated for thelr anti~inflammatory
activity against cerrageenam induced oedema in rats. Some
methyl=4H-imidazo[2,)c][1l,4]-benzoxazine and methyl=-4H-imidazo
[2.lc][1.4]-banzoth1azbneoz-carbamétas have been synthesized



g g i g et o B

and tested for ant helmintic activity?’. Dhar and Bag*? reacted

hydroxy aromatic acid chlorides with chlorosuphonyl isocyanate
in the presence of triethylamine to synthesise 2H-1,3-benzoxazine-
2,4-3H~diones and 2H~=naphth=[2,1]-1,3-0xazine~2,4-3H~diones.

Fourteen new derivatives 43

of 3,4-dihydro-2H-1,4~
benzoxazin=3-ones have been syntheslized by condensing N-chloro-
acetyl 3.4-diﬁyd:o-zﬂ-x.4—ben§oxagin-3éona with elther potassium
=o-alkyl xanthate or ammonium N-alkyL/éryl dithio carbamic acid.

The compounds were tested for posbible:anthelmintlc activity.

Some new oxime ethers and alkanoic acld derivatives 44

were derived f:om 6-acety1-2ﬂrl.4-banz$xazin and benzothiazin-
3=(4H)-ones f%r their pharmacological studies. similarly, a
Enumber of Gthil-a-éryl-zﬂ-l.4-benzoxazin-&-acetates and G6-d-
Imathyl acetates, q{a:yi-au-benzoxazin-é-acatic acids and 6-q~
‘methyl acetic acld and methyled-(6-chloro and:6=nitro-2H-1,4=
benzoxazin-aoyl) phnnyl acetates 45 have been synthesized and
evaluated for their anti-inflammatory and CNS activities. A
number of new 7-1sothiocyanato-s-u-heterocyclyl and 3~N.N~
dlsubstitutedhhmano 2H=1,4=henzoxazines and henzuthiazine 46
have been. syntbeaized and tested fo'x their anthelmintic activity,
7-Isothiodyanéco-3~N-pyr:olidiny1 and 3—N-pipe:1d1nyl-2ﬂ-l.4~
benzoxazides wa:e proved to be morxe potentthan thiabendazols

and equlpotenﬁ to the well known drug bltoscanate.

Hashinoto47 has studied some nucleophilic and rearrange-’
ment reactions of N-acetyl-2H-1.4-benzoxazin-s-ona to give
2,5,6,7~substituted derivatives of benzoxazine according to



zeaction conditions, The formation of 5 and 6-substituted
products were interpreted in terms of nucleophilic attack on

the cation formed by heterolysis of N=-O-bond in sbove compound.
Antiedem2a and analgesic 48 derivetives of 2,3-dihydro~-l,4~-
benzoxazin-3~one were prepared with alkyl, halo, nitro substi-~
tuents at 2 and 6 positions, having N4 ~CHg=CHOH~CH,0H ilinkages
The rapid and efficient synthesis of thio derivatives of 2H-1,4-
benzoxazin~3-one has been reported, by thidha with different
substituents like -cl. -Me, =NO,, -Br, NHCGQMB. =NHAC, =NHCoph
in .the benzene ring by treatment with stb and Naﬂcoa at 80°%

The conversion of benzoxazinva-one to benznxazin-a-thione using
tertiaxy amine solublise 9235 have been reported by Rao and Daveﬁo
with 85 to 90 % yields By treating the same compound with P,S,
1n methyl cyanide (131) for 2 hours at room temperature the

yield increased to 95 %- The reactions 4~acetoxy-‘2!-l-l.4-
benzoxezin-3-one with some nucleophiles were studied by
Hashimoto gt al, al.sl .O—acetates of 4—hydroxy-7-methoxy and
4-hydroxv-2H-l.4-benzoxazin-3-ones vhen redcted wlth nucleo~
philes like gpqnols, 1nd01?s, EtSH, the majo:‘:eagtion centre
was posltively charged N-atome The quantitative determination
of 1 4-benzoxazin-3-one inimaize by gas 11qu1d chromatography
has been!done by w'oodwa:652 similazly t:imethyl silyl derivative
of aubstitutad 2-hydroxy 2H~l,4~benzoxazin-3(4H)~ones is reported
for gquantitation by gyas chromatogxaphgaz

A number of derivetives of 4H-[1,2,4]~triazo0lo-£3,4¢)~
l,4~benzoxazine have been synthesised and screened for their
anti-inflammatory and CNS activity. Most of ‘the compounds in



this series found to possess significant anti-inflammato;yss

and diuretic activities™,

Recently Rajmohan and Subba Reg”® ha;e synthesised
zh-qu-benzéxazinis-ones from‘o-amino‘phendis-and screened
for bacterostatic and fungistatic activity and have bsen
shown that thepy exhibit qoneidexabie funglstatic activity.



Presen rk s

Though antimicrobial and antl=-inflammatory properties
of benzoxazines hava'been &ubo:tad. the information available
about similai properties of vériou5’1.4—ben=oxaziné derivatives
'is scanty.’ Also; some wo:kﬂﬁas been done with a view to .
dotermine thd,télatiqnship'betwean.mnldcuégr atructure and
its blological activity. B

The mola interest in the synthesis of hydrazido
derivatives of 1.4-benzoxaxin-3(2u)-one is in'the fact that
.most of then are expacted to be water soluble. can eagily be
'abso:bed in ﬁhe blood stream and uxpected to show high biological
activity. Tha titﬂb compounds 1n the pxésent study are
IaYnthesizad by new!:outb and tested fox' intibacterial activity
against different typee of bacteria.



