SYNTHESIS AND TRANSFORMATION OF AMIDES
OF 4H-3,1-BENZOXAZIN-4-ONE-2-CARBOXYLIC ACID*
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A method for the preparation of amides of 4H-3,1-benzoxazin~4~one~2-carboxylic acid was
developed, and N~-R-amides of 3-R~4(3H)-quinazolone-2~carboxylic acid were synthesized
from them.

Amides of 4H~3,1-benzoxazin-4-one-2-carboxylic acid are unknown. The synthesis of N~R-substi-
tuted amides of 4H-3,1-benzoxazin-4-one~2-carboxylic acid (II) is accomplished by heating N-R-oxamoyl-
anthranilic acids () with acetic anhydride:
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: ©:COOH (CH,C0),0 @\o
NHCOCONHR N)\CONHP.

I Ha-k

Benzoxazinones II (Table 1) are readily converted to the starting acids (I) by the action of aqueous
alkalis and acids and also by heating with water,

The spectral properties of benzoxazinones II are presented in Table 2, The yog bands are absent in
the spectra of solutions, and the amide band is shifted by 50 cm™!, This indicates that association of II is
realized through the amido group. The UV spectra are characterized by the presence of two absorption
bands at 270 and 300 nm. As compared with I [R=CHj, Apyq, nm (log €): 260 (4.95) and 305 (4.88)], the
band is shifted to longer wavelengths by 10 nm,

* Communication LVII from the series "Research on the Chemistry of Heterocycles.” See [1] for the pre-
ceding communication,

TABLE 1. Amides of 4H~3,1-Benzoxazin-4~one-2-carboxylic Acid

Com- ) s . !,_.___.N,!_% ___1
. : Empirical i i
: | ° | 141
pound i R . mp, °C formula ! found ]oalc. i Yield, %
L e | !
| | .
Ita , H | 205 CoHN,Os D149, 147 1 T
Iib | CHs i 190—191 CioHsN:Og | 140 | 137 | 85
1 ' C2H5 1 125—126 C“HloNan f 12,8 E 12,8 i 75
nd  aleH | 80—81 | CiHiN:Os 125 | 120 77
e i nC4Hy I 100—101 CisH4N2O3 11,5 11,4 ; 65
iuf \ i-CoHy L 120—121 CisH14N20s e | 14 7l
g | n-CsHy | 7071 | CiHieNiOg Lt o113 73
NE | n-CeHys I 78—79 CisH1sN:0s 103 | 102 54
1Ii 1 n-C/Hps 81—82 C16HgoN2Os | 10,1 | 9,7 ! 39
1 | CHy=CH—CH,!' 116—117 C12HoN20s 12,2 122 | &
Tk | CoHsCH, i 138—139 CiHuNaOs | 102 1 100 | 40
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TABLE 2, Spectra of N~-R-Amides of 4H-3,1-Benzoxazin-4-one-2-
carboxylic Acid

" =1
! UV spectrum, - IR spectrum, cm
Com-! Amax, 4m . ring amide ring
Poundi (10g &) in ks veoBl] veo v
| dioxane cch|  Kar CCli. KBr | CCl, | KBr | CCl, KBr
I A,,.-
1al270 (4,91); 303 (4,67) | — | 3360, 3300 | — |1790] — }1690 — {1640, 1610, 1330
! 1640
11b[270 (4.93); 303 (4.73) | 3450, 3360, 3300 1790 17801730, 1680|1310[1640, 1610, 1310
Ile — — — | 3370, 3300 | — [1770] — |1680| — 11640, 1610, 1320
It — — — | 3370, 3310 | — |1760] — 11700° — 11650, 1610, 1330

TABLE 3. N-R-Amides of 3-R'~R~4(3H)~Quinazolone-2-carboxylic

Acids
1 | '
Com- | i mp*C (from ; Empirical for- i MN',%..A { Yield
pound R R |aqueous mula ’ P Tield,
| DMF) { found {cale.  #
|
va H ! 192—194 C]ngNaOz 21,0 20,7 78
Ivb CHj | 212—213 CiiH1N5O, 19,3 | 193 75
IVe n-CsHz J 176—178 Ci3HsN302 17,1 17,1 58
tvd n-C,Hs : 172—173 C1sHi2N50, 163 | 162 | 72
Ve iso-C4Hg i 180—181 C14H17N302 16,0 16,2 72
1A% terl-C4Hy 212—213 Ci4H17N3O2 159 | 16,2 | 83
V8 n-CsHy, | 180—181 Cy5H9N3O2 15,1 15,4 75
IVh CH,CH,C! : 206207 Ci2H2CIN3Oz | 16,0 | 15,8 | 62
Wi CH,COOC,Hs | 251 C14HsN3O4 147 | 145 | 53
wvij CeHs | i 249251 Ci6Hi3N30, 149 | 15,0 81
IVk 0-CH3CsH, "\ cH . 228—229 Ci7H5N30, 14,1 143 | 70
vl 0-CIC¢H, ) 3 L 226--227 CisHoCINGO, | 13,5 | 134 | 74
IVm 0-CH3OCgH, | i 226—227 Ci;HgN30s 139 | 136 | 77
Ivn m-CH;0CeH, - i 201—202 C7H5NsO3 13,8 1 13,6 87
1vo p-CH30CqH, 179—180 Ci7H5N;303 134 | 136 | 86
1Vp 0-HOOCCgH, | 248—249 C7H13N30, 133 | 130 | 8
Vg m-HOOCC¢H, ! . 232—233 Ci7H3N;04 13.1 13,0 | 93
Ivr n-HOOCCgH, I 262—263 Ci17H13N;0, 127 | 130 ]| 76
Vs cyclo-CeHyy ; | 247248 CigH1oN30;5 146 | 147 | 71
vt p-H;NSO,CeHy ! 266—267 Ci1sHi4N,O,S 159 | 156 | 66
vua o -Pyridyl . i 199—200 Ci:H1aNO; 202 1 199 | 87
IVy B -Quinolyl : 241—242 CioH1aN4Oy 172 { 17,0 59
IVw iso-C4Hs : - 235—236 Ci3HsN3O, 173 | 17,1 92
1V x CgHs ILH | 262264 CysH1N3O; 156 | 15,8 69
IVy| p-HOOCCH, ! ! 269—263 CieHuN;O, | 134 | 136 | 88

’

Benzoxazinones II are strong electrophiles: N~R-oxamoylanthranilic acid amides (III) are formed
with ammonia, while N-R-substituted amides of 4(3H)~quinazolone~2~carboxylic acid [Va~y) (Table 3) are
formed with primary amines, 4(3H)~Quinazolone-2-carboxylic acid methylamide (IVa) is formed when
amide (ITI) is heated with acetic anhydride. The structure of IV was proved by independent synthesis in
the case of 3-phenyl-4(3H)~quinazolone-2-carboxylic acid N-methylamide (IVj) as a result of the reaction
of 2-ethoxalyl-3-phenyl-4(3H)~quinazolone (V) with methylamine, The spectral properties of amides IV
are presented in Table 4,

Tertiary (VI) and secondary (VII) amides of N-R-oxamoylanthranilic acids are formed, respectively,
with secondary amines and with dimagnesylamines on reaction with benzoxazinones II.

H,0
1 2

n
R'Nﬂzl w
9 [o}

il
/I\JI\R' CH,NH, @:\Nw (CH,4€0),0 @Co”“z
N7 C00C, H, N/)\CONHR NHCOCONHR

v IV a-x i

T R=CH,; V R"=CH,

The structure of secondary amide VII was confirmed by alternative synthesis by reaction of methylamine
with N-ethoxalylanthranilic acid anilide (VIII).
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TABLE 4, Spectra of N—RjAmides of 3-R'-4(3H)~Quinazolone~2~

carboxylic Acids
Com- | UV spectrum, A_,., | __IR spectrum, em!
max’ | ring . : .
pound nm (log &) in dioxane | YNH Yo larmde armde| quinazolone
(KBr) 4 'Yco [U¥co|  ring
t | {
IVa | 262 (40); 300 (381) | 3320, 3280 | 1705 | 1685 | 1530 | 1650, 1610, 1450
Ve — — | 3370, 3320 1700 | 1690 | 1530 | 1660, 1610, 1450
vi ‘ 265 (5,20); 305 (5,03) | 3370, 3320 1710 | 1690 | 1530 1 1650, 1610, 1450
IVkl) 265 (5,15); 305 (4,95) | 3370, 3300 i 1710 | 1700 | 1530 ! 1650, 1610, 1450

i

’ HN/_\O l O—N/—_\O
@CONHLGHs CoH N{MgBr), " N \__/
NHCOCONHR NHCOCONHR
Vil Vi
f g
CONHCGH, @\N/CSHS . @i\wceﬂ5 Na0H »
(@[rmcocooczﬂ5 N7\ N)\COOH
vin X
VI, VIl R=CH,

In the case of quinazolone IVj it was shown that 3-phenyl-4 (3H)-quinazolone is formed on brief heating
with aqueous alkali. Similar behavior was noted for 3-R-4(3H)~quinazolone-2-carboxylic acid ester [2], A
small amount of anthranilic acid anilide, which is converted to IX on treatment with formic acid, is probably
also formed along with IX, ’

EXPERIMENTAL

The UV spectra of dioxane solutions (¢ 2+10~%2+ 10~° M) were recorded with an SF-4A spectrophoto-
meter. The IR spectra of KBr pellets (containing 0.5% of the compounds) and CCly solutions (¢ 0.0015 M)
were recorded with a UR-20 spectrometer.

4H-3,1-Benzoxazin-4~one~2~-carboxylic Acid N-R-Amides (II), One part of I and two parts of acetic
anhydride were heated until the solid dissolved, and the solution was then heated for another 10 min. The
mixture was then cooled, and the resulting precipitate was removed by filtration and washed with absolute
ether, Analytically pure products were obtained,

N-Methyloxamoylanthranilic Acid Amide (IfI). Dimethylformamide (6 ml) was saturated with dry am-
monia, after which 2 g of IIb was added, The mixture was allowed to stand for 12 h, after which the precipi-
tate was removed by filtration and crystallized from aqueous DMF to give 1.3 g (62%) of needles with mp
236-237°, Found %: N 19,3. CyoHN3;0;, Calculated %: N 19.0.

4(3H)-Quinazolone-2-carboxylic Acid Methylamide (IVa), A solution of 1 g of IIT in 2 ml of acetic
anhydride was heated for 2.5 h, after which it was cooled and diluted with water, The resulting precipitate
was removed by filtration and crystallized, The product dissolved in cold aqueous alkali.

3-Phenyl-4 3H)-quinazolone-2-~carboxylic Acid Methylamide (IVj). A) A mixture of 1,02 g of IIb and
0.5 g of aniline in 3 ml of DMF was heated for 30 min, after which it was poured into 20 ml of water. The
resulting precipitate was removed by filtration and crystallized to give a product with mp 248-249°,

B) A 1-ml sample of a 40% solution of methylamine was added to a solution of 2.8 g of V in 15 ml of
ethanol, and the mixture was allowed to stand at room temperature for 16 h. The resulting precipitate was
removed by filtration and washed with ethanol to give a product with mp 248-249°, No melting-point depres-
sion was observed for a mixture with the product obtained by method A, Compounds IVb-i, k-y were cb~
tained by method A.

Methyloxamoylanthranilic Acid Morpholide (VI). A mixture of 2,04 g of IIb and 0.87 g of morpholine
in 6 ml of DMF was heated for 30 min, after which it was poured into 40 ml of water, and the resulting
precipitate was removed by filtration and crystallized from glacial acetic acid to give 1,0 g (35.7%) of
needles with mp 277-278°, Found %: N 14,2, CyH{N;04 Calculated %: N 14.4.

529



N-Methyloxamoylanthranilic Acid Anilide (VII). A) A suspension of 4 g of ITb in 20 m!l of dioxane was
added to N,N-bis (bromomagnesyl)aniline, obtained from 0.96 g of magnesium, 5.5 g of butyl bromide, and
1.8 g of aniline in 30 ml of absolute ether, after which the mixture was heated for 30 min and then decom-
posed with 10% hydrochloric acid. The precipitate was removed by filtration and crystallized from aqueous
DMF to give 3.7 g (64%) of needles with mp 256-258°,

B) A 0,3-ml sample of a 40% methylamine solution was added to a solution of 0.9 g of VIII in 10 ml of
ethanol, and the mixture was allowed to stand at room temperature for 18 h, It was then diluted with 30 ml
of water and acidified with hydrochloric acid. The resulting precipitate was worked up as in the preceding
experiment to give 0.85 g (94%) of a product with mp 256-258°, No melting-point depression was observed
for a mixture of this product with the material obtained by method A, Found %: N 14.2, CyHyyN;0;, Caleu-
lated %: N 14.1.

3-Phenyl-4(3H)~-quinazolone (IX). A 1,5-g sample of IVj was refluxed for 30 min with 15 ml of sodi-
um hydroxide solution, after which the hot solution was acidified with 10% hydrochloric acid. After vigor-
ous carbon dioxide evolution had ceased, a 10% sodium hydroxide solution was added until the mixture was
strongly alkaline, The resulting precipitate was removed by filtration and air dried. It was then drenched
with 1.5 ml of 85% formic acid, and the mixture was refluxed for 1 h and poured into 10 ml of water. The
solution was treated with excess 10% sodium carbonate solution, and the resulting precipitate was removed
by filtration and crystallized from aqueous ethanol to give 0.9 g (75%) of needles with mp 137-138° [5]. No
melting-point depression was observed for a mixture of this product with a genuine sample,
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