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The reac t ion  of ethoxalylanthrani l  with a ry l (he te ry l )amines  was studied, a method for  ob- 
taining 2 - ea rbe thoxy -3 -R- subs t i t u t ed  4-quinazolones was developed,  and the t r a n s f o r m a -  
t ions of the l a t t e r  were  invest igated.  

Bogert  and G0r tne r  [2] i sola ted two subs tances  by heating ethoxalylanthrani l  (I) with aniline: the one 
with mp 160 ~ was  ass igned the 2 -ca rbe thoxy-3-phenyl -4-qu inazo lone  (iI) s t ruc tu re ,  while the other ,  with 
mp 290 ~ was ass igned the 2 -ca rbe thoxy-3 ,4 -d ipheny l -4 - imino-4-qu inazo lone  (III) s t ruc tu re .  

N--C6H 5 

I |  Il l  

According to [3], I r e a c t s  with N-he te ry lhydraz ines  at the oxazine ring to f o r m  2 -ca rbe thoxy -3 - (N-  
he te ry l ) - subs t i tu ted  4-quinazolones .  Compound I has  two e lec t rophi l ie  reac t ion  cen te r s  - t h e  C -  O group 
(oxazine ring) and COOC2H5; the e lec t rophi l ic  p rope r t i e s  of the C = O  group a re  m o r e  s t rongly  mani fes ted  
since the accep tor  ef fec ts  of the r ing ni t rogen and the COOC2H 5 group contr ibute  to it. 

This  invest igat ion is devoted to an elucidation of the c h a r a c t e r  of the reac t ion  of I with p r i m a r y  a m -  
ines and to the development ,  on the bas i s  of this reac t ion ,  of a method for  obtaining quinazolone compounds.  
We repea ted  the expe r imen t s  in [2] and found that the compound with mp 290 ~ is  r ea l ly  the anilide of 3-  
pheny l -4 -qu inazo lone-2-ca rboxyl ic  acid (XII, R = R T = C6H~), while that with mp 160 ~ is  a mix ture  of ant i -  
ide XII and 2 -ca rbe thoxy-3-pheny l -4 -qu inazo lone  (V, R = C6H5). We have es tab l i shed  that the reac t ion  of I 
[2] with p r i m a r y  a ry l (he te ry l ) amines  in equimolecular  r a t ios  p roceeds  v e r y  read i ly  on b r i e f  heating (30 
rain) in absolute d ime thy l fo rmamide  (DMF) and leads  to the format ion  of 2 - ca rbe thoxy -3 -R- subs t i t u t ed  4-  
quinazolones (V) (method A). The high dissolving capaci ty  of DMF makes  it poss ib le  to introduce amines  
with different  na tures  and posi t ions  of the subst i tuents  into the reac t ion .  The s t ruc tu re  of V was proved  by 
a l te rnat ive  synthes is :  the a ry l ides  of N-ethoxalylanthrani l ic  acid (VI, Table 1), obtained by the method in 
[4], were  heated with phosphorus  t r ich lor ide  in toluene (method B). The IR spec t r a*  of V (R = 2-C1C6H4) 
contain bands cha r ac t e r i s t i c  for  the quinazolone r ing:  1740 (es te r  C ~ O ) ,  1695, 1600, 1480 (quinazolone 
ring [5]), 1310 and 1020 cm - i  ( C - O - C ) .  P r e f e r e n c e  should be given to method A with r e spec t  to the ava i l -  
abil i ty of the s ta r t ing  m a t e r i a l s  and the ease  in ca r ry ing  out the exper imen t s .  (See scheme,  page 1474.) 

According to [6], the reac t ion  between aeylanthrani ls  and amines  p roceeds  through a step involving 
the fo rmat ion  of a ry l ides  of N-aeylan thrani l ic  acids (in our  case ,  through VI). However ,  the reac t ion  be -  
tween I and amines  occu r s  in 30 min,  while the convers ion  of VI to V r e q u i r e s  12 h (heating in diethyl 
oxalate or  DMF). This  indicates  that the reac t ion  between I and amines  p roceeds  through a step involving 
the fo rmat ion  of a l ac t im (IV), which is  instant ly  conver ted  to V under  the exper imenta l  conditions (150- 
lS0O). 

*The m e a s u r e m e n t s  were  made with a UR-10 s p e c t r o m e t e r  with L iF  and NaC1 p r i s m s  and KBr pe l le t s .  
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TABLE 1. A r y l a m i d e s  of  N-E thoxa ly l an th ran i l i c  Acid  (VI) 

C6H~ 
3-CHaC~Hr 
~BrC~H4 
4-BrC~H~ 
4-CH~OC,H~ 

Mp, ~ 

160--161~ 
171--179 
185--185 
220--2'22 
204---205 

Empirical 
formula 

CITHI~N~O4 
C,eH~aN~O( 
CITHIsBrN~O4 

C~aHteN2Os 

found 

9,0? 
8,62 
7,40 

8,20 

N, % 

calc. 

8,97 
8,59 
7,14 
7,1~ 
8,18 

Yield, % 

64,2 
61,3 
96,5 
84,7 
97,0 

*Af te r  r e c r y s t a l l i z a t i o n  f r o m  ethanol .  

TABLE 2. 3 -R-Subs t i t u t ed  2 - C a r b e t h o x y - 4 - q u i n a z o l o n e s  

Mp, oc* Empirical I .N .  
formula Iound 

C~H~ 
2~CHaC~H4 
3-CHaC~H4 
4-CH~OC~H~ 
~-C~H~OC~H~ 
3;&5- (CH~O) ~C~H~ 
2~CIC~H4 
2-BrCoH4 
3-BrCnH~ 
4-BrC6H~ 
2-Br-4,6- (CH~) ~C~H~ 
3-HOOCC~H~ 
4-H,OOCC~H, 
4-C~H~OOCC~H4 
3-OgNC~H~ 
4~O2'NCsH4 
~-C,oH7 
~-C,oH~ 
3-H,NO~SC~H~ 
4-H~NO~SC~H~ 
4-H2NCONHO~SCsH, 
4-n-C4HgNHCONHO~SCoH4 

~S~ -N H 0 2 S - - ~  

O - - N  HO2S ~ -- 

CH3-- ~N ~ N HO2S--~--  

o 

. --~=/ - -k=/  

\COOC~H s 

a-Pyridyl 
4-Antipyrinyl 

108-109 
91--92 

1,15--116 
125--12~ 
139--140 
139--140 
119--120 
105--1{)0 

184~1~5, 
ll0--lll 
217---~18 
205--~206 
190--192 T 
1@1~182 
22'5--22~ 
125--126 T 
151--152 
237--238 
246--247 ? 
194-- 195 
230--240 ? 

225 (dec.) 

~&~--2'36 $ 

208 (dec.) 

307 (dec.) 

216--2,1~$ 
19,1~19~ 

CI~H,4N20~ 9,56 
CIsH,6N203 928 
ClsH1sN2Os 19,00 
CisHI6N~O4 8,90 
CxgOteN204 8,43 
C2oH2oN20~ 7,51 
CIr 8,68 
C17H13BrN203 7,55 
ClTHtaBrN203 7,43 
C~THIsBrN~O5 7,72 
C~H~TBrN20~ 7,31 
C~H~N~Os 8~33 
CIeH,~N~O~ 8,b7 
C~0H~N~O~ 7,95 
C~TH~NzO~ 12,43 
C~H~N~O~ 12,27 
C~IH~sN~O~ 8,36 
C~H~eN20~ 8,43 
C~THIsN~OaS 11,25 
CITH,~N~O~S 11,31 
C~sH~6N,O~S 13,59 
C~H~4N~O~S I1,91 

C~oHI,N4OsSz 

C22HIeN406S 

C2aH21NsO~S 

C~H2eN406 

CIoHI~N303 
Cu2H2oN404 

12,31 

12,60 

14,31 

9,89 

14,58 
13,98 

A,B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

:alc A B 

i 

9,52 76,5 I 74,5 
9,08 68,1 I 
9,08 68,7 [ 71,1 
8,64 83,5 61,5 
8,29 96,2 
7,29 51,8 
8,52 73.3 
7,50 77,5 
7,5O 76,0 66,0 
7,50 78,81 r2,4 
6,98 67,3 
8,28 49,3 
8,28 51,8 
7,66 63,7 
[2,38 72,8 
L2,38 44,5 
8,13 72,3 
8,13 6~,7 
1,26 61~ 
1,26172,8 

3,4~i 56.4 
1,86] 84,5 

2,271 07,9 

2,441 88,8 

4,00183,5 

9,551 79,4 

4,23l 71,0 
3,99l 92,1 

* C r y s t a l l i z a t i o n  solvent .  
t Aqueous  DMF.  
* Aqueous  ace t i c  ac id ;  e thanol  was  used  fo r  the r e s t .  

Quinazo lones  V (Table 2) a r e  c r y s t a l l i n e  s u b s t a n c e s  that  a r e  insoluble  in wa te r ;  they  give p e r c h l o r -  
a t e s  [VII (R = 2-C1C6H 4) ] with p e r c h l o r i c  ac id  in ace t i c  anhydr ide .  A con f i rma t ion  of  the s t r u c t u r e  m a y  be 
the fac t  that  a band at 3350-3550 c m  -1, which  can be r e l a t ed  to the OH g roup  ( compare  with the s t r u c t u r e  
of py r idone  sa l t s  [7]), is  d i sp layed  in the IR  s p e c t r u m  of VII, as  c o m p a r e d  with V (R = 2-C1C6H4). 

Quinazo lones  V a r e  r e a d i l y  saponff ied  to f o r m  3 - R - s u b s t i t u t e d  4 - q u i n a z o l o n e - 2 - c a r b o x y l i c  ac ids  
(VIII). The a m m o n i u m  sa l t s  of the l a t t e r  give c r y s t a l l i n e  p r e c i p i t a t e s  (X) with m a n y  ca t ions  (Ag +1, Ba +2, 
pb  +2 ' Zn +2 , Cu +2 ' Hg +2 , Fe +2 , Cd +2 ' Sn +2 ' A1 +3, Fe  +3, Bi +3 , C r  +3, Sb+3). 
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/ R  ,oH ~"J~N/R 
- 

0 

NHCOCOOH CONHR' (R'= H. NH 2, Ar) 
XI XII 

t R'NH 2 
0 0 0 
H 

o. ] 

~ j . /  ~ C O N  Hl~ 
- 

IX V| [. VI I  J 

v.. X~noXm 
U 

n = 1,2,3 

Acids VIII, owing to the acceptor effect of the quinazolone ring, are very readily decarboxylated 
(even during crystallization) to form 3-R-substituted 4-quinazolones fiX). 

Quinazolones V readily undergo ammonolysis, amination, and hydrazinolysis to form the correspond- 
ing products of substitution of the COOC2H 5 group (XII). The structure of the latter was proved by alterna- 
tive synthesis in the case of the anilide of 3-phenyl-4-quinazolone-2-earboxylie acid (XII, R = R' = C6H5) ; 
this was effeeted by heating N-ethoxalylanthranilie acid (XI) with aniline and phosphorus oxychloride in 
toluene. 

Thus I is a strong electrophilic reagent that first reacts at the quinazolone ring with primary amines 
and then at the COOC2H 5 group to form V and XII, respectively. 

EXPERIMENTAL 

2-Carbethoxy-3-aryl(heteryl)-4-quinazolone. A. A mixture of 0.01 mole of I and 0.01 mole of amine 
in 3 ml of DMF was refluxed for 30 rain (3 h in the ease of p-nitroaniline), poured into 15 ml of water, and 
the precipitate was filtered and crystallized. 

B. Phosphorus trichloride (0.01 mole) was added to a solution of 0.01 mole of VI in 40 ml of absolute 
toluene, the mLxture was refluxed for 1 h, cooled, and the resulting precipitate was treated as in the previ- 
ous experiment. The identity of the products was established by a mixed melting-point determination. 

2-Carhethoxy-3-phenyl-4-quinazolone (V, R = C~H~). A solution of 2.3 g of VI (R = C6H5) in 9 ml of 
diethyl oxalafe (or DMF) was refluxed for 12 h, the excess solvent was removed in vacuo, and the residue 
was crystallized to give 1.9 g (87.9%) of product. 

N-Ethoxyanthranilic Acid (XI). This was obtained in 83.7% yield by saponification of ethyl N-efhoxy- 
anthranilate [8]. The product was obtained in the form of needles (from water) with mp 240 ~ (decomp.). 

Found%: N 7.12. C~HTNO 5. Calculated%: N 6.95. 

Anilide of 3-Phenyl-4-quinazolone-2-carboxylic Acid (XII, R = R' = CGHs). A. Compound V (R = 
C6H5) (0.5 g) and 1.5 g of aniline were refluxed for 4 h, I0 ml of water was added, and the mixture was 
acidified with hydrochloric acid. The precipitate was filtered and crystallized from DMF to give needles 
with mp 290 ~ 

B. A mixture of 1.05 g of XI, 0.93 g of aniline, and 2.3 g of phosphorus oxychloride in 50 ml of t01u- 
ene was refluxed for 4 h. The toluene was then steam distilled, and the residue was crystallized from 
DMF to give a product with mp 290 ~ 

C. The compound was obtained by the Bogert method [2] by refluxing I with excess aniline and had 

rap290 ~ Found%: N 12.29. C2iHisN302. Calculated %: N 12.31. 

No melting-point depressions were observed for mixtures of all of the samples. 

Amide of 3-(4-Sulfamoylphenyl)-4-quinazolone-2-carboxylic Acid (XII, R = 4-H2NO2SC~H4, R' = H). 
A solution of 1 g of V (R = 4-H2NO2SCGH4) in 5 ml of DMF was saturated with gaseous ammonia, and the 
mixture was hermetically sealed and held at room temperature for 24 h. The mixture was the diluted with 
25 mole of water and acidified with hydrochloric acid. The precipitate was filtered and crystallized from 
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ethanol to give 0.8 g (85.3%) of needles  with rap 253-255 ~ Found %: N 16.44. CIsH12N404S. Calculated %: 
N 16.28. 

Hydrazide of 3 - (4 -Phene ty l ) -4 -qu inazo lone -2 -ca rboxy l i c  Acid (XII, R = 4-C2HsOC6H4, R '  = NH2). A 
solution of 1.69 g of V (R = 4-C2H~OC~H4) in 8 ml  of ethanol and 0.3 g of hydraz ine  hydrate  was heated for  
7 h. The mix tu re  was cooled,  and the p rec ip i t a te  was f i l te red  and c rys t a l l i zed  f rom ethanol to give needles  
with mp 195-196 ~ The yield was  1.3 g (80.2%). Found %: N 17.09. CITHI6N40 ~. Calculated %: N 17.28. 

Pe rch lo ra t e  of 3 - (2 -Chloropheny l ) -2 -ca rbe thoxy-4-qu inazo lone  (VII, R = 2-C1C6H4). A solution (1 
ml) of 72% pe rch lo r i c  acid in acet ic  anhydride (1 "1) was added to a hot solution of 1 g of V (R = 2-C1C6H 4) 
in 5 ml  of acet ic  anhydride.  Af te r  1 h the p rec ip i ta te  was f i l t e red  and washed with e the r  to give 1.2 g 
(92.3%) of p la tes  with mp 205 ~ (decomp. with sparking) .  IR spec t rum:  3350-3550 (OH), 1740 (es te r  C----O), 
1690, 1600, and 1480 (quinazolone ring [5]), 1305 and 1020 ( C - O - C ) ,  1150, 1120, and 1090 cm -1 (C10[ [9]). 

3 - (4 -Ant ipyr iny l ) -4 -qu inazo lone-2 -ca rboxy l i c  Acid (VIII, R = 4-Ant ipyr inyl) .  Compound V (R = 4-  
antipyrinyl) (1 g) was  t r ea t ed  for  3 min  with 5 ml  of 10% sodium hydroxide,  and the mix tu re  was f i l t e red  
and acidified to pH 5 with hydrochlor ic  acid.  The p rec ip i t a te  was f i l te red ,  washed with wa te r ,  and a i r -  
dr ied to give 0.75 g (80%) of a product  with mp 196 ~ (decomp.) .  Found %: N 14.96. C20H16NaO 4. Calcu-  
la ted %: N 14.88. 

Ammonium Salt of VIII. This was isolated by dissolving the acid in concentrated ammonium hydrox- 
ide with subsequent evaporation of the solution to one-third of the original volume. 

3-(4-Sulfamoylphenyl)-4-quinazolone (IX, R = 4-H2NO2SC6H4). Compound V (R = 4-H2NO2SC~H4) (4 g) 
was dissolved in I0 ml of 10% sodium hydroxide, and the solution was filtered and acidified with hydro- 
chloric acid to pH 5. The precipitate was filtered and crystallized from DMF-ethanol to give 3.2 g 
(75.3%) of plates with mp 275 ~ Found %: N 14.25. Ci4HiiN303S. Calculated %: N 13.96. 

3-(4-Anisyl)-4-Quinazolone (IX, R = 4-CH3OCGH4). This was similarly obtained in 53.4% yield from 
V (R = 4-CH3OC6H 4) in the form of needles (from aqueous ethanol) with mp 195 ~ Found ~: N 11.04. 

CiSH12N202. Ca lcu la ted%:  N 11.09. 
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