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A method for  the p repara t ion  of amides of 4H-3 ,1-benzoxaz in-4-one-2-carboxyl ic  acid was 
developed, and N-R- amides of 3-R- 4 (3H)-quinazdone-  2- carboxyl ic  acid were  synthesized 
f r om them. 

Amides of 4H-3 ,1-benzoxaz in-4-one-2-ca rboxyl ic  acid a re  unknown. The synthesis  of N-R-subs t i -  
tuted amides of 4H-3 ,1-benzoxaz in-4-one-2-ca rboxyl ic  acid {II) is accomplished by  heating N-R-oxamoyl-  
anthranil ic  acids (I) with acet ic  anhydride: 

O 

I II a-k 

Benzoxazinones II (Table 1) are  read i ly  conver ted  to the s tar t ing acids (I) by the action of aqueous 
alkalis  and acids and also by heating with water .  

The spec t ra l  p rope r t i e s  of benzoxazinones II a re  p re sen ted  in Table 2. The uCO bands a re  absent in 
the spec t r a  of solutions, and the amide band is shifted by 50 em - l .  This indicates that associa t ion  of II is 
r ea l i zed  through the amido group. The UV spec t ra  a re  cha rac t e r i zed  by the p r e sen ce  of two absorpt ion 
bands at 270 and 300 nm. As compared  with I [R=CH3, }'max, nm (log e)-. 260 (4.95) and 305 (4.88)], the 
band is shifted to longer  wavelengths by 10 ran. 

* Communication LVII f rom the se r i e s  "Resea rch  on the Chemis t ry  of Hete rocyc les . "  See [1] for  the p r e -  
ceding communicat ion.  

TABLE 1. 

C om-  
pound 

I la  
l ib  
IlI a 
l i e  
IIf  

,iIi  
IIi  

Amides of 4H- 3,1- Benzoxazin-  4- one- 2- earboxyl ic  Acid 

H 
CHa 
C2Hs 
n-CaHr 
n-C4H9 
i-C4H9 
n-C5H,, 
n-C6H,a 
n-CrHls 
CH2=CH--CH= 
C6HsCH2 

mp, *C 

205 
190--191 
125--126 
80--81 

I00--I01 
120--121 
70--71 
78--79 
81--82 

116--117 
138--139 

Empirical 
formula 

CgHaN20a 
CIoHsN20~ 
CtIHloN2Oa 
Ct~Hl~N2Oa 
ClaHt4N20a 
C~aH14N2Oa 
C~4H~6N2Oa 
CasHlsNeOa 
CI6H=oN=Os 
C12HioN2Oa 
C~H12N2Oa 

found 

14,9 
14,0 
12,8 
12,5 
11,5 
11,6 
11,1 
10,3 
10,1 
12,2 
10,2 

N,~ 

e.ale. 

14,,7 
13,7 
12,8 
12,0 
11,4 

111:1 
10,2 
9.7 

12,2 
10,0 

Yield, qo 

75 
85 
75 
77 
65 
71 
73 
54 
39 
87 
40 
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TABLE 2. Spectra of N-R-Amides of 4H-3,1-Benzoxazin-4-one-2- 
carboxylic Acid 

Com- 
poun( 

lla 

lib 
l i e  
l l i  

UV spectrum, [ 
kmax, nm 
(log e) in 
dioxane ccl, i KBr 

IR spectrum, am -I 

ring amide ! 
vco[~] vco ! 

Cr I iCe,, I 

ring 
l] 

KBr 

270 (4,91); 303 (4,67) 

270 (4,93); 303 (4,73) 
i 3360, 3300 

0 3360, 3300 
3370, 3390 
3370, 3310 

--  1790 1 ] - -  11690 1~011640' 1610, 1330 

--  1680 ~ [1640, 1610. 1320 
--  !1700~ --  11650, 1610, 1330 

T A B L E  3. 
A c i d s  

N - R - A m i d e s  of  3 - R ' - R - 4 ( a H ) - Q u i n a z o l o n e - 2 - c a r b o x y l i c  

I mp'C (from C o m -  
pound ~' ~ aqueous 

DMF) 

CH~ 

:1 /" 

192--194 
212--213 
176--178 
172--173 
180~181 
212--213 
180--181 
206--207 

251 
249--251 
228--229 
226--227 
226--227 
201--202 
179--180 
248--249 
232--233 
262--263 
247--248 
266--267 
199--200 
241--242 
235--236 
262--264 
262--263 

Empirical for- ': .... N, % 

mula I found calc. 

21,0 20,7 
19,3 19,3 
17,1 17,1 
16,3 16,2 
16,0 16,2 
15,9 16,2 
15,1 15,4 
16,0 15,8 
14,7 14,5 
14,9 15,0 
14,1 14,3 
13,5 13,4 
13,9 13,6 
13,8 13,6 
13,4 13,6 
13,3 13,0 
13,1 13,0 
12,7 13,0 
14,6 14,7 
15,9 15,6 
20.2 19,9 
17.2 17,0 
17,3 17,1 
15,6 15,8 
13,4 13,6 

IV a 
IVb 
IVc 
IVd 
IVe 
IVf 
IVg 
IVh 
IVi 
IVj 
IVk 
IV I 
IVm 
IVn 
IV o 
IVp 
IVq 
IVr 
IVs 
IVt 
IVU 
IVy 
IV w 
IV x 
IVy 

H 
CHa 
n-CsHv 
n-C4H~ 
iso-C4Ho 
lerl-C4Hu 
n-CsH I, 
CH2CH2CI 
CH2COOC~Hs 
C~Hs 
o-CHaC~H4 
o-CIC8H4 
o-CHaOC~H4 
tn-CHaOCsH4 
p-CI-laOCsH4 
o-HOOCCsH4 
m-HOOCCsH4 
n-HOOCC6H~ 
cyclo-C6Hll 
p-H~NSO~C6tt4 
a-Pyridyl 

-Quinolyl 
iso-C4Ho 
CsH~ 
p-HOOCCsH4 

CIoHgNaOu 
CuHIINaO2 
C1aHIs,NaO2 
CI4HIrNaO2 
C14HlTNaO~ 
CI4HIrNaO~ 
CI~HIgN~O2 
CI2HI2CINaO~ 
CI4HI5N304 
CI6HI~Na02 
CITHIsNa02 
C16Ht2C1Na02 
CirHlsN~Oa 
CITHI~NaOa 
C=THI~NaOa 
CITHIaNaO4 
CtrHlaNaO4 
CIzHIsNaO4 
Ct6H 19NsO2 
CI6H14N404S 
CIsH~aN40= 
CIgHI,N40~ 
ClaHlsNaO= 
C~sHl~NaO= 
C~HIINaO4 

i Yield, 
~o 

78 
75 
58 
72 
72 
83 
75 
62 
53 
81 
7O 
74 
77 
87 
86 
85 
93 
76 
71 
66 
87 
59 
92 
69 
88, 

B e n z o x a z i n o n e s  II  a r e  s t r o n g  e l e c t r o p h i l e s :  N - R - o x a m o y l a n t h r a n i l i c  a c i d  a m i d e s  (III) a r e  f o r m e d  
wi th  a m m o n i a ,  w h i l e  N - R - s u b s t i t u t e d  a m i d e s  of  4 ( 3 H ) - q n i n a z o l o n e - 2 - c a r b o x y l i c  a c i d  g V a - y )  (Tab le  3) a r e  
f o r m e d  wi th  p r i m a r y  a m i n e s .  4 ( 3 H ) - Q u i n a z o l o n e - 2 - c a r b o x y l i c  a c i d  m e t h y l a m i d e  (IVa) i s  f o r m e d  w h e n  
a m i d e  (Ill) i s  h e a t e d  w i t h  a c e t i c  a n h y d r i d e .  T h e  s t r u c t u r e  of IV w a s  p r o v e d  by  i n d e p e n d e n t  s y n t h e s i s  i n  
t h e  c a s e  of  3 - p h e n y l - 4 ( 3 H ) - q u i n a z o l o n e - 2 - c a r b o x y l i c  a c i d  N - m e t h y l a m i d e  (IVj) a s  a r e s u l t  of t he  r e a c t i o n  
of  2 - e t h o x a l y l - 3 - p h e n y l - 4 ( 3 H ) - q u i n a z o l o n e  (V) w i t h  m e t h y l a m i n e .  The  s p e c t r a l  p r o p e r t i e s  of a m i d e s  IV 

a r e  p r e s e n t e d  in  T a b l e  4. 

T e r t i a r y  (VI) and  s e c o n d a r y  (VII) a m i d e s  of  N - R - o x a m o y l a n t h r a n i l i c  a c i d s  a r e  f o r m e d ,  r e s p e c t i v e l y ,  
w i t h  s e c o n d a r y  a m i n e s  an d  w i t h  d i m a g n e s y l a m i n e s  on  r e a c t i o n  w i t h  b e n z o x a z i n o n e s  I I .  

H20 
l ~ I I  

o o 

coocX 
V IV a - x  

Ill R=CH3; V R'=C6H 5 

i|| 

T h e  s t r u c t u r e  of s e c o n d a r y  a m i d e  VII was  c o n f i r m e d  b y  a l t e r n a t i v e  s y n t h e s i s  b y  r e a c t i o n  of  m e t h y l a m i n e  
w i t h  N - e t h o x a l y l a n t h r a n i l i e  a c i d  a n f l i d e  (VIII). 
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TABLE 4. Spec t r a  of N - R - A m i d e s  of 3 - R ' - 4 ( 3 H ) - Q u i n a z o l o n e - 2 -  

c a r b o x y l i c  Ac ids  

C o m -  
pound 

IVa 
IV e 
I'v j 
IV k 

UV specu'um, kma x, 
nm (log s) in dioxane 

262 (4,0); 300 (3,81) 

255 (5,20); 305 (5,03) 
265 (5,15); 305 (4,95) 

VNH 
(KBr) 

3320, 3280 
3370, 3329 
3370, 3'320 
3370, 3300 

IR speclzum, cm "I 

uC 0 quinazolone 
[4] ring 

1705 
1700 
1710 
1710 

1685 1530 
1690 1530 
1690 1530 
1700 1530 

1650, 1610, 1450 
1650, 1610, 1450 
1650, 1610, 1450 
1650, 1610, I450 

HN O O-- 
CONHCsHs~c6HsN(MgBr)2 I1 ~ - / - ,  

~ ~'NliCOCON HR ~ /  "NHCOCONHR 

Vl! VI 

t 

VIII IX 

VI, VII R=EH 3 

In  the c a s e  of qu inazo lone  IVj i t  was  shown that  3 - p h e n y l - 4 ( 3 H ) - q u i n a z o l o n e  is  f o r m e d  on b r i e f  hea t ing  
with aqueous  a lka l i .  S i m i l a r  b e h a v i o r  was  no ted  for  3 - R - 4 ( 3 H ) - q u i n a z o l o n e - 2 - c a r b o x y l i c  ac id  e s t e r  [2]. A 
s m a l l  amoun t  of a n t h r a n i l i c  ac id  an i l ide ,  which is  c o n v e r t e d  to IX on t r e a t m e n t  with f o r m i c  acid. is  p r o b a b l y  
a l so  f o r m e d  a long wi th  IX. 

EXPERIMENTAL 

The UV spectra of dioxane solutions (c 2 �9 10-3-2 �9 10 -5 M) were recorded with an SF-4A spectrophoto- 
meter. The IR spectra of KBr pellets (containing 0.5% of the compounds) and CCI4 solutions (c 0.0015 M) 
were recorded with a UR-20 spectrometer. 

4H-3,l-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 I0 rain. 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 (III). 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. CIoHIIN303. Calculated %: N 19.0. 

4(3H)-Quinazolone-2-carboxylic Acid Methylamide (IVa). A solution of 1 g of III 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 lib and 
0.5 g of aniline in 3 ml of DMF was heated for 30 rain, after which it was poured into 20 ml of water. The 
resulting precipitate was removed by filtration and crystallized to give a product with nap 248-249 ~ 

B) A l-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 nap 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 ob- 
tained by method A. 

Methyloxamoylanthranilic Acid Morpholide (VI). A mixture of 2.04 g of lib and 0.87 g of morpholine 
in 6 ml of DMF was heated for 30 rain, 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. C14HI4N304. Calculated %: N 14.4. 
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N-Methyloxamoylanthrani l ic  Acid Anilide {VII). A) A suspension of 4 g of IIb in 20 ml  of dioxane was 
added to N,N-bis  (bromomagnesyl)anfl ine,  obtained f r o m  0.96 g of magnes ium,  5.5 g of butyl bromide ,  and 
1.8 g of aniline in 30 ml  of absolute e ther ,  a f t e r  which the mix tu re  was heated for  30 min and then decom-  
posed  with 10% hydrochlor ic  acid. The p rec ip i t a t e  was r emoved  by f i l t ra t ion and c rys ta l l i zed  f r o m  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 mix tu re  was allowed to stand at r o o m  t e m p e r a t u r e  for  18 h. It was then diluted with 30 ml  
of wa te r  and acidif ied with hydrochlor ic  acid. The resu l t ing  p rec ip i t a t e  was worked up as in the preceding  
expe r imen t  to give 0.85 g (94%) of a product  with mp 256-258 ~ No mel t ing-poin t  depress ion  was observed  
fo r  a mix tu re  of this p roduc t  with the m a t e r i a l  obtained by method A. Found %: N 14.2. C16HI4N303. Calcu-  
la ted %. N 14.1. 

3-Phenyl-4(3H)-quinazolone (IX). A 1.5-g sample  of IVj was ref luxed for  30 rain with 15 ml  of sodi-  
um hydroxide solution, a f t e r  which the hot solution was acidified with 10% hydrochlor ic  acid. After  v igor -  
ous carbon dioxide evolution had ceased,  a 10% sodium hydroxide solution was added until the mix tu re  was 
s t rongly  alkal ine.  The resu l t ing  p rec ip i t a t e  was r emoved  by f i l t ra t ion and a i r  dried.  It was then drenched 
with 1.5 ml  of 85% fo rmic  acid, and the mix tu re  was ref luxed for  1 h and poured  into 10 ml  of water .  The 
solution was t r e a t ed  with excess  10% sodium carbonate  solution, and the resul t ing  prec ip i ta te  was r emoved  
by f i l t ra t ion  and c rys t a l l i zed  f r o m  aqueous ethanol to  give 0.9 g (75%) of needles  with mp 137-138 ~ [5]. No 
mel t ing-poin t  depress ion  was obse rved  for  a mix tu re  of this  p roduc t  with a genuine sample .  
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