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Arylamides  of (1 ,2 ,3 ,4- te t rahydro-2-oxo-3-quinoxalyl)acet ic  acid were obtained by reac t ion  
of N-arylmale in imides  with o-phenylenediamine and were conver ted to the corresponding 
quinoxalones by dehydrogenation with chlorani l .  The s t ruc tu res  of the compounds obtained 
were conf i rmed by chemical  t ransformat ions  and IR spect roscopy.  

Arylamides  of (1 ,2-dihydro-2-oxo-3-quinoxalyl)acet ic  acid (IIIa-h) have not been descr ibed .  The r ead -  
ily access ible  N-ary lmale in imides  (I) [2] were  used as s tar t ing substances for the synthesis  of IIIa-h. Con- 
densation of I with o-phenylenediamine in aqueous alcohol media  gave ary lamides  of (1 ,2 ,3 ,4- te t rahydro-2-  
oxo-3-quinoxalyl) acetic acid (IIa-h), which were conver ted  to IIIa-h by dehydrogenation with chloranil :  
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a Ar=C6lts,, b Ar=p-CHaC6H4; C Ar=p-CH3OC6H4;d Ar=p-C2ttsOC6H4; e Ar=C6IIsCH2; 

[ Ar-u-NO2C6tl4; ~ Ar=o-CIC6H4;b. Ar ~-2-CH30-5-CIC61t 3 

The s t ruc tu res  of IIa-h were  conf i rmed by chemical  p roper t ies ,  in par t icu lar  by the format ion of a 
phenylsulfonyl derivat ive (Va) and an N-ni t roso derivat ive (IVa). The la t te r ,  on br ie f  refluxing in acetic 
acid, is conver ted  to IIIa, the alkaline hydrolys is  of which gives 2-hydroxy-3-methylquinoxal ine ,  identical 
to the compound obtained f rom pyruvic acid [3]. The reac t ion  of I with o-phenylenediamine apparently p ro-  
ceeds  through the intermediate  format ion of 3 - (o -aminophenyl ) - l -a ry lpyr ro l id ine-2 ,5 -d iones ,  which under -  
go in t ramolecular  acylation to give II: 
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*See [1] for communicat ion III. 
1" Deceased.  
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TABLE 1. A r y l a m i d e s  of ( 1 , 2 , 3 , 4 - T e t r a h y d r o - 2 - o x o - 3 - q u i n o x a l y l ) -  
a ce t i c  Ac id*  

o 

o 

Ar 

IR spec~., 
c m  -1 

Empirical 
formula 

Found, % Cale., % 
/ 

C H I  N C H N 

1 
a Phenyl 
b p- Tolyl . 
c p- Me~oxypneny 
d p- Ethoxyp]ienyl 
e Benzyl 
f o- Nit~ophenyl 

g o-Chlorophenyl 
h 2- Methoxy- 5- 

chlotophenyl 

1690 1665 
170011660 

-- , 1709/1668 
244--245] 170011660 
208--209 1700 

Broad 
234--236J 1700[168G 
214--216 170Ot1689 

CI,sH~sN302 68,06,7 15,2 68,3 
C~THITNa(}2 69,2[ 5,7114,5/69,1 
CIvHITNsO3 65,9 5,9[ 13,4/656 
CIsHIgN~03 66,8 6,2 t3,2! 66,5 
CtTHIzN~O2 69,2 6,1 14,3 69,1 
C16HI4N404 59,1 4,8 17,2 58,9 

CI~H,,CIN~Oe 69,41 4,8113,41 60,9 
C,~H~6CtN~O~ 58,7[ 4,8, ,2,4( 59,I 

5,4 14.91 79 
5,8 14.1172 
5,5 13.51 70 
5,9 12,9] 72 
58 14,2175 
4:3 17,21 80 

4,5 13,31 70 
4,7 12,21 78 

* The subs t ances  w e r e  pur i f ied  by c r y s t a l l i z a t i o n  f r o m  aqueous d i -  
m e t h y l f o r m a m i d e .  

TABLE 2. 
Acid*  . 

i Ar 

Arylamides of (l,2-Dihydro-2-oxo-3,quinoxalyl) Acetic 

IR specif. 

e m" 1 Empirical 

mp,*C ~ 7  t formula 

Found,% Calc.,% 

C H N G H N 

Phenyl 
p- To lyl 

p- Methoxyphen. 
p- Ethoxypheny 1 
Benzyl 
o- Ni~ophenyl 
o- Chlo{ophenyl 

2- Methox]- 5- 
chlorophenyl 

283--}85 [68011660 ~ 
278--281 1680 

Broad 
282--284 168011670 
282--285 1700t1668 
237--240 1680 1650 
243--244 170011660 
265-258 168~ 

Broaa 
260--263 1695!1660 

*Compound  IIIe was  pur i f ied  by 
while  the r e m a i n i n g  compounds  
f r o m  d ime thy l fo rmarn ide ,  

C~6H,~NaO= 
C,~H,~NaO~ 

C~TH~N30~ 
CisHITN303 
CtrH,5N302 
Ctd{,zN,O4 
C,dq,zClNa02 

C,TH,~CIN~Oa 

69,414,9t 14,9 68,8 4,7 15,1 92 
69,315,51 14,5[ 69,6] 5,21 14,3195 

66,315,3113,8] 66,01 4,91 13,61 93 
66,81 5,61 13,3] 66,91 5.3t 13,0[ 91 
69.7] 5.4[ 14,5 69,6 5,2 14.3] 92 
59.113,9117.2159,3 3,7 17,3196 
60,9i4.11134 612 3,9 13,4195 

59,8[ 4,4, I2[2 59[4t4,1 t2 ) ]  90 

c r y s t a l l i z a t i o n  f r o m  ace t ic  acid,  
w e r e  pur i f i ed  b y  c r y s t a l l i z a t i o n  

Two bands at 1660-1680 and 1680-1700 c m  - l ,  which a re ,  respect ively ,  caused  by abso rp t ion  of  the 
l a c t a m  and a r y l a m i d e  c a r b o n y l  g~oups,  a re  o b s e r v e d  in the IR s p e c t r a  of quinoxalones  I I a -h  and I I I a -h  in 
the r e g i o n  of the C = O s t r e t ch ing  v i b r a t i ons .  It should be noted that ,  in c o m p a r i s o n  with I Ia -h ,  the shift  of 
the p r i m a r y  amide band to the l o w - f r e q u e n c y  r eg ion  is absent  for  I I Ia -h ,  while the e s t e r  c a r b o n y l  in the 
s p e c t r u m  of e thyl  ( 1 , 2 - d i h y d r o - 2 - o x o - 3 - q u i n o x a l y l ) a c e t a t e  a b s o r b s  in an anomalous ly  low reg ion  [4]. 

In c o n t r a s t  to  1 , 2 , 3 , 4 - t e t r a h y d r o - 2 - o x o q u i n o x M i n e ,  I i a -h  a r e  not oxidized by hydrogen  perox ide  and 
are  e x t r e m e l y  s table  compounds .  The use  of o ther  inorganic  oxidizing agents  is l e s s  sui table  because  of 
the s t r o n g  c omplexing  of quinoxalone with meta l  ions .  

EXPERIME NTAL 

The IR spectra of KBr pellets of the synthesized compounds were recorded withaUR-20 spectrometer. 

Arylamides of (l,2,3,4-Tetrahydro-2-oxo-3-quinoxalyl) acetic Acid (IIa-h). A 0.11-mole sample of 
o-phenylenediamine was dissolved in 300 ml of water by heating on a Water bath, and a hot solution of 0.1 
mole of N-arylmaleinimide in 100-150 ml of methanol was added with stirring. The raixture was then heated 
for 1.5-2 h and cooled, and the resulting crystalline substance was separated by filtration, washed on the 
f i l t e r  with wa t e r ,  and d r i ed .  Da ta  on the y ie lds  and p h y s i c o c h e m i c a ]  c h a r a c t e r i s t i c s  of the compounds  a re  
p r e s e n t e d  in Table  1. 

A r y l a m i d e s  of ( 1 , 2 - D i h y d r o - 2 - o x o - 3 - q u i n o x a l y l ) a c e t i c  Acid  (II!a-h) . A 0 .01-mole  sample  of the ap -  
p r o p r i a t e  II was  r e f luxed  in 30 ml  of toluene with 0.01 mole  of ch lo ran i l  for  2-3 h. The hot  solut ion was  
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f i l te red  I and the prec ip i ta ted  III was washed on the  f i l ter  with toluene.  The c h a r a c t e r i s t i c s  of the compounds 
obtained a re  p resen ted  in TabIe  2. 

Anilide of (1 ,2 ,3 ,4 ,Te t rahydro- l -phenylsu l fonyl -3-oxo-2-qu inoxa ly l )  Acetic  Acid (Va). A 2.81-g 
(0.01 mole} sample  of I Ia  was dissolved in 10 ml  of pyridine,  and 1.94 g (0.11 mole) of benzenesulfonyl  
chlor ide  was added. The reac t ion  mixture  was heated on a water  bath for 1 h, af ter  which it was poured 
into wa te r .  The prec ip i ta te  was removed  by f i l t rat ion and purif ied by c rys ta l l i za t ion  f rom ethanol to give 
3.33 g (80~c) of co !o r l e s s  need!es  with mp 200-201 ~ Found,%: N 10A); S 7.8. C~2H~N~O4S. Calculated,%: 
N 10.0; S 7.6. 

Anilide of (1 ,2 ,3 ,4 -Te t r ahydro - l -n i t roso -3 -oxo-2 -qu inoxa ly l )  Acetic Acid (IVa). A 2.81-g (0.01 mole) 
sample  of I Ia  was dissolved by heating in 50 ml  of acetic acid, af ter  which the solution was cooled to room 
t e m p e r a t u r e  and t r ea t ed  with a solution of 0.83 g (0.012 mole) of sodium nitr i te  in 10 ml  of wate r .  A yellow 
crys ta l l ine  product  p rec ip i ta ted  af ter  a few minutes  to give 2.78 g (90~c) of a substance  with mp 258-259 ~ 
(from ethanol). Found,%: N 18.2. CI~HI4N403. Calculated,?c: N 18.1. 

Anflide of (1,2-Dihydro-2-oxo-3-quinoxalyl)acetic Acid (Ilia) from Nitroso Compound IVa. A 3.10-g 
(0.01 mole) sample of IVa was refluxed ia 30 ml of acetic acid for 5-10 rain until the evolution of nitrogen 
oxides ceased. The mixture was then cooled and treated with water, and the precipitate was separated by 
filtration. The IR spectrum of the precipitate was identical to the spectrum of the compound obtained by de- 
hydrogenat ion of i Ia  with chlorani i .  The yield of a product  with mp 283-285 ~ (from aqueous dimethytform- 
amide) was 1.87 g (67~c). 

Hydrolys is  of (1 ,2-Dihydro-2-oxo-3-quinoxalyl )ace t ic  Acid Anilide. A 2.81-g (0.01 mole) sample  of 
IIIa  was ref luxed with 40 ml  of 10% aqueous sodium hydroxide solution for  2 h. The solution was then cooled 
and acidified, and the prec ip i ta ted  c rys ta l l ine  substance was separa ted  by f i l t ra t ion to give 0.96 g (60~) of 
a product  with mp 248-250 ~ (from aqueous dime~hy!formamide) (rap 245 and ~50 ~ t3, 5J, respec t ive ly) .  
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