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The arylamides of N-acylanthranil ic  acids are known to cycl ize  to 2,3-disubstituted 3,4-dihydroquin- 
azo l in -4 -ones ,  and compounds of this type are of interest  as some of them have proved to be biological ly  
active [1, 2]. 

The present  investigation is concerned with the synthesis  of arylamides (I) of N-anisoylanthrani l ic  
acid and with a study of the intramolecular cycl izat ion of such arylamides to 3 -ary l -2 -p -methoxy-pheny l -  
3 ,4-dihydroquinazol in-4-ones .  The desired arylamides were obtained by the interact ionofmethyl  N-ani soy l -  
anthranilate (II) with the di -magnesyl  derivatives (III) of ary l -  (as well  as of two alkyl-)  -amines  in accor-  
dance with the following scheme: 
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The s t ruc ture  of the resul t ing products was confirmed by reve r s ing  the sequence of operat ions,  that is to 
say by acylating the ary lamides  of unsubstituted anthranilic acid [3] with anisoyl chloride. 

The ary lamides  (I), (see Table 1), a re  color less ,  crystal l ine solids,  neutral in reaction,  and moder -  
ately soluble in organic solvents.  

The UV and IR spec t ra  were  determined in cer ta in  cases.  The arylamides  (I) furnish UV diagrams 
showing two absorption maxima,  one in the 230-234, and the other  in the 268-273 nm range (see Fig. 1); 
this is in conformity with the resul ts  previously  obtained [4]. The IR spec t ra  show acid amtde bands at 
1640 and 1525 cm -1 [5]. 

TABLE 1. Aryl -  (and Alkyl-)  -Amides  of N-Anisoylanthrani l ic  Acid 

Ia ]H(CHsh 
I b :H,CH(CHa)2 
Ic Calls 
Id 2-CHaC~H 4 
le 3-CHaC ell4 
If 4-CH3CnH 4 
Ig ]2-CIC6H4 
Ih [3-CICeH4 
I j /4-CIC6H4 
lk 2-BrCeH 4 
Ii 4-BrC6H4 
Im 2,4-(CHa)~C6Ha 

Yield, % Mp (~ 

80 
48 
72 
63 
70 
83 
88 
70 
92 
86 
74 
55 

192--3 
222--3 
223--5 
193--4 
185--6 
189--90 
183--4 
222--4 
211--2 
191--2 
208--9 
168--9 

Found, N,% 

8,79; 8,83 
8,30; 8,44 
8,31; 8,25 
7,80; 7,88 
7,46; 7,58 
7,51; 7,80 
7, 13; 7,41 
7,2I; 7,48 
7,19; 7,25 
6,73; 6,81 
6,45; 6,76 
7,54; 7,57 

Empirical forrnul; 

EisH~oN~03 
C19H~zN~O, 
E2iHisN2Oa 
~2~H2oN~08 
C22H2oN~Oa 
C22H~oN~ O 
C21H17C1N~Oa 
C~IH17CIN~O3 
C2iH17C1N=O3 
C21HlvBrN=O3 
C2iH17BrN~Os 
C~H~2N~O~ 

Calc.0N, % 

8,98 
8,58 
8,08 
7,77 
7,77 
7,77 
7,36 

_7,36 
7,36 
6,58 
6,58 
7,48 

*The compounds [I(a-d)] were  crys ta l l ized f rom ethanol; the others 
f rom toluene: [I(b}], 1640, 1538, 1308, 1267. [I(c)], 1642, 1525, 1322, 
1264. [I(g)], 1642, 1527, 1322, 1260. 
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Fig. 1. UV Spectra .  1 ) 2 - p -  
Methoxyphenyl -4H-3,1-benzo-  
xaz in -4 -one  (IV); 2) methyl  N- 
anisoylanthranUate  (lI); 3) p -  
toluidide of N-anisoylanthrani l ie  
acid [I(i)]; 4) antl ide of N-an i soy l -  
acid [I(c)]. 

Cyclization of the a ry l amides  (I) to dihydroquinazolinones was 
a t tempted  by methods prev ious ly  descr ibed  [6], but it was now found 
that phosphorus t r ich lor ide  in toluene was incapable of producing 
the des i r ed  effect ,  and that boiling the sa id  compounds in acet ic  
anhydride solution in the p r e sence  of anhydrous sodium aceta te  gave 
r i s e  instead to 2 -p -methoxypheny l -4H-3 ,1 -benzoxaz in -4 -one  (IV). 
The s t ruc tu re  of (IV) was deduced by spec t roscop ic  means  as well  
as f r o m  the products  of its hydrolys is .  Such a de -amina t ion  of the 
a ry l amides  is ,  evidently,  to be seen  as a 1 ,6- involvement  between 
reac t ing  groups.  These r e su l t s  a r e  in ha rmony  with l i t e r a tu r e  data 
[7]. 

The compounds descr ibed  in this pape r  we re  tes ted  in white 
mice  as hypnotics and as ant iconvulsants .* The m a t e r i a l s  we re  
introduced in the fo rm of suspensions  in a 2~ s t a r ch  paste .  The 
hypnotic effect  was de te rmined  by  means  of the " ly ing-on-one-s ide  
pos tu re"  tes t ,  and the ant iconvulsant  act ivi ty  was m e a s u r e d  by the 
"maximal  e l e e r o - s h o c k  se i zu re"  tes t  of Toman et al. [8]. N-an i soy l -  
anthranUic acid (V) proved  to have hypnotic power at  a dose level  
of 200 m g / k g ,  but the other  compounds were  inactive.  

E X P  E R I M E  N T A L  

IR spec t r a  we re  obtained by means  of an IR spec t ropho tomete r  S-14,  and a spec imen  of the compound 
to be m e a s u r e d  was se t  up in the fo rm of a pas te  in pe t ro leum jelly. UV s p e c t r a  were  obtained by means  
of an SF-4  ins t rument ,  the solvent  being 96% ethanol and the concentrat ion 1 • 10 -5 m o l e / l i t e r .  

N-Anisoylanthrani l ic  Acid (V). Anisoyl chloride (9.4 g ) w a s  gradual ly  added to a so lu t iono fan th ran i l i c  
acid (6.8 g) in 20 ml of DMF. The mix tu re  was w a r m e d f o r  1 h at 60~ and then poured into 300 ml  of cold 
water .  The resu l t ing  p rec ip i t a te  was washed with wate r ,  dried,  and r e c r y s t a l l i z e d  f r o m  a mix tu re  of toluene 
and dioxan (1 : 1). Yield, 6.5 g; p r i s m s ,  mp 226-227~ in a g r e e m e n t  with that given in [9]. 

Methyl N-Anisoylanthrani la te  (II). A solution of a mix tu re  of methyl  anthrani la te  (15.1 g) and anisoyl  
chloride (17 g) in benzene (50 ml) was bo i led  for  2 h. The benzene was then dr iven off in a vacuum, and the 
res idue  c rys ta l l i zed  f r o m  methanol .  Yield, 18.6 g (65~c); p r i s m s ,  mp l l0-111~ UV spec t rum in ethanol: 
k m a x = 2 4 2  nm (log e =3.309), 278 (loge =3.34), and 316 (loge =3.1). Found % N 5.10, 5.17. C~H15NO 4. Cal- 
culated, 7c: N 4.90. 

N-Anisoylanthrani l ic  Acid Anilide [I(c)]. (A) Aniline (3.7 g) was added to an e thereal  solution of ethyl 
magnes ium bromide  (prepared  f rom 8.7 g o t  ethyl b romide ,  1.9 g of meta l l i c  magnes ium,  and 30 ml of ether) ;  
the mix ture  was w a r m e d  on a wa t e r  bath for  20 min,  and then t rea ted  with a solution of (II) (5.6 g) in e ther  
(30 ml). This final mix tu re  was heated af resh ,  this t ime  for  30 min,  and then decomposed  by adding a 10% 
solution of acet ic  acid. The e thereal  l a y e r  was sepa ra ted ,  the solvent  dr iven off, and the res idue  c r y s t a l -  
l ized.  Yield, 4 g. 

(B) Anisoyl chloride (1.9 g) was added to a solution of anthrani l ic  acid anilide (2.1 g) in pyridine (3 ml). 
The mix tu re  was allowed to stand for  30 rain and then t r ea ted  with 200 ml of water .  The resul t ing  p r e c i p -  
i tate was washed with wa te r ,  dried,  and crys ta l l ized .  Yield, 2.4 g. 

The identity of the two products ,  A and B, was es tab l i shed  b y  mixed rap. UV spec t rum in ethanol: 
) tmax =234 nm (loge =3.65), 268 (loge =2.99), 304 (log~ =2.76), and 312 (loge =2.76). 

2-p- ' .V[ethoxyphenyl-4H-3,1-Benzoxazin-4-one (IV). (A) The ma te r i a l  (8.1 g) was boiled with 15 ml of 
acet ic  anhydride for  2 h. The sediment  fo rmed  on cooling was f i l te red  off, dried,  and c rys ta l l i zed  f rom 
ethanol. Yield, 6.5 g (85.5%); needles,  mp 150~ ([7] gives rap 152~ UV s p e c t r u m  in ethanol: )~max T M  

220 nm (log e =3.6), 252 (loge =3.16), 288 (loge =3.51), and 306 (loge =3.56). IR spec t rum:  1766 cm -1 
(- C - O - ) ,  1267 (as = C - O - C ) ,  and 1022 (s = C - O - C ) :  

I I  

O 

*This  work was c a r r i e d  out in N. E. Kharchenko ' s  Pha rmaco logy  Depar tment  of the P e r m  P h a r m a c e u t i c a l  
Inst i tute  under  the genera l  direct ion of P r o f e s s o r  V. M. Grishina.  
I"A mix tu re  of [I(b)] (1.7 g), acet ic  anhydride (15ml ) ,  and anhydrous sodium ace ta te  (1.5 g) was boiled for  
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(B) A mixture  of [Hb)] (1.7 g), acet ic  anhydride (15 ml), and anhydrous sodium acetate  (1.5 g) was 
boiled for 3 h, and then poured out into 100 ml of water .  The precipi ta te  which remained af ter  the acetic 
anhydride had been des t royed  by hydrolysis  was f i l tered off and c rys ta l l i zed  from ethanol. The resul t ing  
product  gave no depress ion  of mp when admixed with a specimen of the product  obtained by method (A). 

Hydrolysis  of 2-p-lViethoxyphenyl-4H-3,1-Benzoxazin-4-one (IV). A mixture  of (IV), obtainedby method 
(B), (1.2 g) and 10 ml of a 10~ solution of sodium hydroxide was boiled for  lh. The f i l t ra te  was acidified 
with diluted hydrochlor ic  acid and the resul t ing precipi ta te  c rys ta l l ized  f rom a mixture  of toluene and dioxan 
(1 : 1). The product  gave no depress ion  of mp when admixed with a spec imen of the acid (V). 
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