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Abstract - 6,8-Dibromo-2-methyl-3,I-bcnzoxazin-4-one (1) reacts with o-phenylene- 
diemine to gave a mixture of 3.)-dibronloonthral,ilic arld (2). 2-methylbcnz- 
imidazole (3) and 3_(o-aminop~~enyl)-6,8-dibromo-2-toet~~yIqu~narolirr-4ro~~e (4). 
However, when the reaction was conducted in ethanol or In the absence of 
solvent at elevated temperature, a mixture of (2) & (3) was obtamed A stmllar 
cleavage of (1) took place when It was allowed to react wrth anthranlllc acid 
yielding a mixture of (2) and N-acetylanthranilic acid (6). The reaction of o-phenyl- 
enedlamine with 6,8-dibromo-2-phenyl-I, I-benzoxazm-4-0~ (7) proceeded normally 
to give 3~o-atninopl~o~yl~6,8-d~ro~rlo-2-~~l~cnylqui~~~7olic~-4-onc (8) or 2-b(*nzoyl- 
amino-3,5-dibromo-N-(0-arnmophcnyl)beanudc (VI, drpcndmg U~,CMI the rcdctlon 
conditions. 

Kecent !y, I WC rrportrd that 6,8-dibr~~~~o-2-~~~~ti~yI-~,I-b~11~0xa~1n-4-~~1~r f I) rc;tt I\ with Ijrllrlory or secondary 

amirwr at rwm temperature via rmg opening to glvc 2-acetylamino-3,5-dlbromobenzamlde derivatives. 

The reaction involved nucleophilic attack 01 the co-reactant ommc at 4-po\ltlon 01 the benzoxazm-4-one 

rmg. These results contrast sharply with the rcceclt gencrallsatlon made by Crrede ct al2 for the reaction 

of 2-mcthylbenzoxazin-O-ones with simple a111mes. They clairncd that the rcartion I” this case involves 

nuclroghilic attack at positlon-2 formmg rntcrmcdlatc atnldmc stilts which lu\c water, in very \hort Inter- 

vals, to form the qumazolin-4-one derlvativcr. 

This investigation is an extension to our previous study m thus lleld and deals with the behavlour of 

6.S-dibromo-2-lncthyl-3, I-bcllLoxn/.irl-‘c-oll~ (I 1 tow.u& ~-~,~I~II~I~.II~~II~IIIIII~. llrlder (III Icrcnt culldltions. 

Thus, when (1) was allowed to react with o-phenylenedtammr etther m chloroform rlt room temperature 

or in refluxmg benzene, an untisual cleavage took place yielding a mixture of 3,Mlbromoanthranrlic acid 

(2), 2-methylbenzlmldarole (3) and l_(o-am~nophenyl)-6,8-dibromo-2-n~ethylqu~~~azolin-4-one (4). However, 
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when the reaction was conducted in refluxing ethanol or in the absence of solvent at htgh temperature 

(ZSOW, (2) and (3) wcrc the only products i%olatcd. 3,5-l)lbrocllo~l,tl~r~lllllc acid (2) And 2-mctllylbenz- 

imidazole (3) were characterised by their identity with authentic sample. 
3,4 The structure of 3_(o-amino- 

phenylj-6,8-dibromo-2-methylquinarolin-4-one (4) was substantiated from: (i) MicroaflJlYtkcal data, and 

(II) Its infrared spectrum SIIOWS the strctcllinfi frcq~lc*llc:lcs ol Nil ;III~ cirrbo~lyl group% 01 quma7olm-4-onc% 

(cf. experimental). 

A possible explanation for the formation of the produrtc (2-4) in tllc prc.viuus r(..lf IIO~ rould bc out- 

lined tn scheme I. The reaction evidently involves the inittal formation 01 bcnzamtdc derivative (5) by 

nurleophilic attack at posltion-4. This bcnpamtdc dcrivativr pa<~% tlrrocll:lb the intr.rlncdiate (A) which 

possibly exists in equilibrium with Its IsomerIc compound (B) whose clcav;rgc would give 3.5-dlbrorno- 

anthranilic acid (2) and 2-methylbenzimidazole (3). Loss of water front the interrncdlate (A) glvcs the 

quinazolinone derivative (4). The second amino group of o-phenylenediaminc seems to assist Its partral 

l xistance m the isomerrc structure (U) and ronsequcrrtly Its cleavage. In lavuljr of tllc proposed explana- 

tion is that similar cleavage reactions were observed previously in reactions of Gmilar nature.’ 

(Schomm 1) 

The unusual behavlour of 3,1-bentoxazm-4-ones towards o-phenylenediamltlc tempted us to investigate 

the reaction of (1) with anthranilic acid in which an ortho carboxy group replaces the basic ortho amino 

group of o-phenylencdiamine. Errcdc et al6 rcportrd that the rcactlon of allrhranillr ac.ld with Z-methyl- 

3,I-benzoxazin-l-one poceeti normally by the attack l tther at positton- to g\ve the bcnzamide derivattve 

or at position-2 affording the quinazolmone derivatives, depending upon the polarity of the solvent. How- 

ever, when 6,8-dtbromo-2-mcthyIbenzoxa7in-4-our f I) was allowed to rract WIIII clnthratlllif acid III bcnzcnc 

or in ethanol as examples of non polar and polar solvent , respectlvcly, cleavage of the benzoxazmone ring 

took place givmg a mixture of 3,5-dibromoanthranllic acid (2) and N-acetyla~~thranil~r acid (6). It was 

not possible to Isolated any benzamlde or qumazolmone derivatives. The products of the reaction were 

characterised by their Identity with authentic samples. 

The formatmn of these cleavage products favours the proposed postulation for the cleavage reacttons 

involved m case of reaction of o-phenylenediamme with (I) and could be accounted for by similar represent- 

ation as follows : 



Cleavrp of 6,8dibromo-2-methyl-3,l-~urin-+oac 3x9 

(6) 

The reaction of o-phenylcnediamme with 6,8-dibromo-2-phcnyI-3,I-bcnzoxerm-4-onc f7), on the other 

hand, proceeded normally. Thus, when the reaction was carried out ettha h chloroform at room tcn$era- 

lure, in rcfltrx~n): bcn~one. or n-r the clbzrtv’c* of \rrlvcnt at ck+v;ttrct tcmpr+r.tittJre, 3~~~-;ccrt1r~oplroyl)-h,8- 

dtbromo-2-phcnylquinazolin-et-one (8) was formed. However, when the reaction was carried out in reflux- 

ing ethanol, 2-bentoylamino-3,3-dibromo-N-o-am~nophenylbenzamidc (9) was formed. 

The structures of fgf & (9) were established, other than from analytical data, from a study of their 

infrared spectra. The infrared spectrum of (8) shows the carbonyl stretching frequency of quinarolinones 

m addition to UNH of primary ammes while that of (9) show the rarbonyl stretching frequency of amides 

and the NH stretching frequency of both amides and prtmary amines fr 1. rxprrttc~rntal). 

EXPERlMENTAL 

All melting points are uncorrected. Infrared spectra were measured on I’YL lJNlCUhl Sp 1200 spectro- 
photometer, using KBr wafer technique. 

Reaction of 6,S-d~bromo-2-methy~-3,l-benzoxazin-4-one (I) with o-pheny~cnediamine: 

(A) In chloroform 
The solution of 6,8-dibromo-2-methyI-3,I-benzoxazm-4-one (1) (0.01 mole) In chlorolorm (20 ml) was 

treated with o-phenyIenediamine (0.01 mole) and the reaction mtxture was Irft overnight at room tem- 
perature with occasional shaking. The solid formed was liltered 011, treated with an aqueous sodium 
carbonate solution and f iltertd. The alkaline filtrate was acidified by cont. ltydrochlortc acid to give a 
colourless sohd which was crystalliwd from benzene-ethanol mrxturc to RIVP 3,5_dlbrornoanthramttc acid 
(2). m-p. 230-.?v:, ytcld 25 96, undepressed on ;xltunw wrth an authentrr c.~r,l>lr. fhr&olublc solid WDI 

boiled with water and filtered while hot. The soled forllled after coolmg 01 tilt aqueous extract was filtered 
off and crystallised from benzene-light petroleum tb.p. 60-80*) mixture to give 
(3). m.p. l73-5-C yield 2S %. 

Z-mcthyl~nzimidazole 
The product showed no depression with an authentic sample. found: C. 

72.53; H, 6.0; N, 20.93, C H 

a 
8 2 requireS: C, 72.727 ii, 6.06; N. 21.21 %. The remaining water - insoluble N 

solid product was crysta tsed from ethanol to 8~ 3~o-a~~~inopl~rr~yI)-6.8-cltl~rotno-2-t~~cthylqu~nazolin-4- 
one (41, as COhrksS Crystal m.p. 220-I’C, yteld 20 % Found: C, 43.8, H,3.0, N, 10.0, Br, 39.2, Ci5H, ,N~OI 
requires: C, 44.00; H, 2.68; N, 10.26; Br, 39.1 I 96. 

fBt in Benzene: 
A mixture of (1) (0.01 motef and o-phenylenediamrne (0.01 mole) rn benzene (20 ml) was heated under 

reflux for 6 hrs., and left to cool. The solid reactton product was worked out a\ described m the previous 
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experiment to give 3.5~dibromoanthranilic acid (2). 00 % yield), 2-methylbenzimidazole (3) (30 % yield), 
and 2~o-aminopl~rnyI~-6,g-dibro~-2-mcthylq~~lha~olin-4-nnc (4) (35 96 ylCtd). 

(C) In ethanol: 
A mixture of (1) (0.0) mole) and o-phenylrnediaminc (0.01 molt) in ethanol (20 ml) was heatcd’under 

reflux for 6 hrs., then left overnight. The solid formed was filtered off and worked out as destribtd pre- 
viously to give 3,5-dlbromoanthranilic acid (2) (35 % ylcld), and 2-mcthylbcnzimldazolc( 31, (35 % yield). 

(D) In the absence of solvent: 
An equimolccular mixture of (1) and o-phcnylenediamtnc was heated lo< I hr. at ZSO’C and Idf to Cool.. 

The product was found to be a mixture of 3,5-dibromoanthrsnllic acid (2) (28 % yield) and 2-methytinz- 
imidarole (3). (28 96 yield). 

Reaction 01 6.8-dlbroltlo-Z-methyl-3, I-brn7ox;l/ln-4-onc (1) with ;rntllranllic. ac.itl. 
A mixture of’(I) and anthranilic acid (0.01 mole) in benzene (20 ml) was IlcJted under reflux for 7 hrs. 

and left overmght at room temperature. The solid formed was filtered off, extracted with boiling water 
and filtered while hot. The water-soluble part, precipitated after cooling 01 water extract, was fittered 
off and crystalllsed from btozene-ethanol mixture to give N-•cetylanthraml!c aced (61, as colourleu crystals, 
m.p. 175-7X. yield 48 %. undepressed when admixed with the authentic sample. Found: C, 60.30; H, 5.2; 
N, 7.6, C9H9NO requires? C, 60.33; H, 5.02: N. 7.82 06. 

The water I lrolublc port was cryrtolllscd from bcnzcnc-ethanol Inixturc IO xive 3,‘~lihromoanthranili~ ? 
acid 12), as colourlrss crystals 111.p. 230-lt’; yirld 40 96. undrpr(*\rtl WIIVII .idrnixcd .Illthctttic -;lmplc. 

The same reaction prMucts were obtained by using ethanol as a solvent instead of benzene under the 
same reaction conditioms andi, nearly the same yields. 

Reactions of 6,Y-dibromo-2-phcnyl-3, l-br~~/.oxu/~r~-B-u~~~~ (7) with o-pl~c.t~yl~~~~cclt~~~~~~~~~ 

(A) In chloroform: 
The solution of (O.O? mole) of 6,8dibromo-2-phenyI-3,l-benroxarm-4-one (7) in chloroform (20 ml) 

was treated with o-phenyknediamlne (0.01 mole) and the reactlon was left ovcrnlght at room temperature 
with occasional shaking. The solid formed was filtered off and crystallised from n-butanol to give 3_(o-amino- 
phenyI)-6,g-dibromo-2-phehylquinazoIm-4-one (8). as colourless crystals, m.p. 318-2O’C, yield 35 96. Found: 
C, 51.30; H, 2_JItN, 8.731 l3r,_$4.23, C20H13N30Ur requires: C, 50.958 H, 2.76 N, 8.91: Dr. 33.97 ( *NH 
3365, 3470 cm ; Cc) 1685 cm 1. 

(8) In benzene: 
A mixture of (7) (0.01 molt) and o-l’hc.tryl~.n~.d~~llllllr (0.01 molt) iIt ~vII/~.II~. (20 t111) wti\ Ilr;rlcd under 

reflux for 6 hrs., and left to cool. The solid reaction product was charactrrised a5 3Ao-arnmophenyll- 
6,8dibromo-2-phenylquinarolm-&one (8) (50 96 yield). 

(C) In the absence of solvtnt: 
Heating equtmolecular amounts 01 (7) sd o-phenylenediamme at 25O’C for I hr., gave (8) in 30 % yield. 

(D) In ethanol: 
The mixture resulting from the addition of o-pllcnylrnrdiarnmr (0.01 rnolc) to a Tolution 01 (7) (0.01 

mole) in ethanol (20 ml) was heated under rellux for 6 hrs., then lelt ovcrnl@t at room temperature. 
The soled formed was filtered of1 and crystalhsed from n-butanol IO give 2-bcnzoylanlino-3,5-dtbromo-N- 
o-aminophenylbenramide (91, as colourle<s crystals, m.D. 249-5l.C. vield 50 06. Found: C. 49.38: H. 3.1 I: 
N, 9.6; .Ur,’ -33.0, <: II N 0 I\r2 rcquircs: i’. ‘c*).DY: 
cm- , uC=O, 1635, fB5d?n?1?. 

ii, 3.07; N,.X:jX; I\r, 31.11. ( &II j270. +UJO; 35r~ti 
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