
S T U D I E S  I N  T H E  B E N Z O D I A Z I N E  S E R I E S  

XVI.* SYNTHESIS OF QUINOXALIN-2-ONES CONTAINING 

A HYDROXY GROUP IN THE BENZO NUCLEUS 

I .  Y a .  P o s t o v s k i i  a n d  N.  G .  K o s h e l '  UDC 547.863.1.796 

The reac t ion  of ace ty lened icarboxyl ic  acid and 2 ,3-d iaminoaniso le  has  given two i somer i c  
quinoxal in-2-ones ,  f rom which the cor responding  5- and 8-hydroxy de r iva t ives  have been 
obtained. The i r  s t r u c t u r e s  have been shown by the independent synthes is  of one of the 
i s o m e r s .  Te t r azo lo [4 ,5 -a ] -  and s - t r iazo lo[4 ,3-a]quinoxal ines  have been obtained. 

Quinoxalinones with subst i tuents  in the benzo nucleus have been studied compara t i ve ly  l i t t le ,  and 
quinoxal in-2-ones  having hydroxy groups  as  subst i tuents  have not been desc r ibed  at all.  Such compounds 
could be of in te res t  as com p l ex - fo rm i ng  agents .  The p re sen t  p a p e r  d e s c r i b e s  the synthes is  of 5 -hydroxy-  
and 8 -hydroxy-3 -me thy lqu inoxa l in -2 -ones  (IV and V) and some compounds obtained f r o m  them:  
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The quinoxalines ment ioned were  synthes ized by the reac t ion  between o-phenylenediamine  and ace ty l -  
enedicarboxyl ic  acid (ADC) desc r ibed  p rev ious ly  [1,2]. The reac t ion  of 2 ,3-d iaminoaniso le  hydrochlor ide  
with ADC should have been expected to f o r m  two i somer i c  quinoxalinones (HI and IV). The reac t ion  did 
actual ly  give a mix tu re  of KI and IV in approx ima te ly  equal amounts .  The i r  separa t ion  was success fu l ly  e f -  
fected by v i r tue  of t he i r  acidi t ies :  at pH 8 one of them p a s s e s  into solution and the other  r e m a i n s  undis-  

* Fo r  Communicat ion  XV, see [10]. 
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solved.  Af ter  separa t ion  and c rys ta l l i za t ion ,  the soluble i s o m e r  had mp 220-222~ pK 9.82, and the other  
i s o m e r  mp 260-262~ pK 9.95 (to obtain the pure  subs tances ,  the separa t ion  had to be repea ted  two or  
th ree  t imes ,  as  a rule) .  

In o r d e r  to de t e rmine  the s t ruc tu re  of the i s o m e r s ,  the independent synthes is  of one of them was c a r -  
r i ed  out f r o m  2 ,3-d in i t roaniso le  (I). The p r o c e s s  was based  on l i t e ra tu re  informat ion according to which 
the n i t ro  groups  p r e s en t  in posi t ions  2 of 2 ,3 -d i -  and 2 ,3 ,5 - t r in i t roan i so les  p o s s e s s  a high acidi ty a n d a r e  r e -  
p laced  in the f i r s t  case  by an amino group in the reac t ion  with alcoholic ammonia  [3] and in the second case  
by a glycine res idue  in the r eac t ion  with the sodium sal t  of glyeine [4]. By analogy with this ,  it could be 
cons idered  with cons iderable  p robabi l i ty  that  in the reac t ion  between I and the ethyl e s t e r  of a - a l an ine  the 
r e p l a c e m e n t  of the n i t ro  group in posi t ion 2 by an amino acid res idue  would take place.  The reac t ion  gave 
the ethyl e s t e r  of N - ( 2 - m e t h o x y - 6 - n i t r o p h e n y l ) - a - a l a n i n e  (VII). This  compound was conver ted  by reduct ive  
r i n g - c l o s u r e  (Sn + HC1) into 5 -m e t hoxy -3 -m e thy l - l , 2 , 3 , 4 - t e t r ahyd roqu inoxa l i n -2 -one  (VIII), which was 
oxidized with hydrogen peroxide  to a quinoxal in-2-one with mp 260-262~ identical  according to a mixed 
mel t ing  point and IR s p e c t r u m  with the 5-methoxy-3-methylquinoxal inone  (IV) isolated f r o m  the mix tu re  of 
i s o m e r s .  Consequently,  the second i s o m e r  is 8 -methoxy-3-methy lqu inoxa l ine -2 -one  (1TI). 

The methyl  groups  in In  and IV p o s s e s s  a cons iderable  reac t iv i ty ,  which appea r s ,  for  example ,  in 
the i r  r eac t ions  with 5 -n i t ro fu r fu ra l  with the fo rmat ion  of the cor responding  furylidene de r iva t ives  (XIV and 
XV). * 

Both the i s o m e r s  HI and IV were  demethyla ted  in 47% HBr,  giving 8 -hydroxy-3 -methy lqu inoxa l in -2 -  
one (V) and 5 -hydroxy-3-methy lqu inoxa l in -2 -one  (VI), r e spec t ive ly .  In accordance  with i ts  s t ruc tu re ,  the 
5-hydroxy der iva t ive  VI can f o r m  an i n t r amolecu l a r  hydrogen bond and p o s s e s s e s  complex - fo rming  p r o p e r -  
t ies :  with a solution of copper  ace ta te ,  a yellow prec ip i t a te  depos i t s ,  while the 8-hydroxy compound V 
m e r e l y  co lors  a solution of a Cu 2+ sal t  yellow. With phosphorus  0xychlor ide ,  the quinoxalinones III and IV 
give chlor ides  (IX, XVI) which r e a c t  smoothly  with hydraz ine  hydra te  to f o r m  the cor responding  hydraz ines  
(X, XVII).* The reac t ions  of the l a t t e r  with n i t rous  acid and or thoformic  e s t e r  fo rm,  r e spec t ive ly ,  t e t r a z -  
olo[4,5-a]quinoxaline (XII, XVIII) and s - t r iazo lo[4 ,3-a]quinoxal ines  (IX, XIX). A di f ference  in the behavior  
of the hydraz ines  X and XVII appea r s  in the i r  reac t ion  with acet ic  anhydride:  X f o r m s  6 - m e t h o x y - l , 4 -  
d imethy l - s - t r i azo lo [4 ,3 -a ]qu inoxa l ine  (XIII), while XVII is conver ted  into di-  and t r i ace ty l  de r iva t ives  (XX, 
XXI). This  is  evidently due to the fact  that the m o r e  voluminous methoxy group in posi t ion 9 p reven t s  the 
fo rmat ion  of a t r i azo le  r ing and the succes s ive  r ep l acemen t  of the hydrogen of the hydrazine  group by acyl 
r e s i dues  (for a s i m i l a r  case ,  see [5]). 

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

5-Methoxy-  and 8 -Methoxy-3-methy lqu inoxa l in -2 -ones  (IV and HI). A solution of 1.14 g (0.01 mole) 
of ace ty lenedicarboxyl ic  acid in 5 ml  of wa t e r  was  added to a hot solution of 1.8 g (0.01 mole) of 2 ,3 -d iamino-  
anisole hydrochlor ide  (II) [6, 7] in 10 ml  of wa te r .  Pronounced foaming took place  and a voluminous p r e -  
cipi tate  deposi ted.  The mix tu re  was  boiled for  30 min and cooled, and 1.4 g (71%) of a mix tu re  of IV and 
HI with mp 200-230~ was f i l te red  off. To separa te  the i s o m e r s ,  the mix tu re  obtained was dissolved with 
heating in 30 ml  of 2N HC1, and the solution was  cooled and brought with concentra ted ammonia  to pH 8, 
a f t e r  which 0.7 g of IV with mp  245-250~ was f i l te red  off. Then the f i l t ra te  was acidified with 2N HC1 to 
pH 3 and ex t rac ted  with ch lo roform;  the ex t rac t  was  dr ied with Na2SO 4 and evapora ted  to one-four th  of its 
or iginal  volume,  a f t e r  which 0.6 g of ]]I with mp  210-216~ was sepa ra ted  off. If, a f t e r  the separa t ion ,  the 
i s o m e r s  had mel t ing  points  differ ing f r o m  those given above,  the separa t ion  was  repea ted .  Crys ta l l iza t ion  
f r o m  aqueous d ime thy l fo rmamide  (1:10) gave the pure  i s o m e r s  III and IV. Compound III f o r m s  co lo r l e s s  
need les ,  mp 220-222~ Found %: C 62.84; H 5.33; N 15.15. C10Hi0NxO. Calculated %: C 63.15; H 5.29; N 
14.73. vC ~ O  1668 c m - t ;  VNH 3385 em -I  (in ch loroform) .  Compound IV f o r m s  co lo r l e s s  needles  with mp 
260-262~ Found %: C 63.07; H 5.47; N 14.49. v C :  O 1665 cm-1;  VNH 3383 cm -i  (in ch loroform) .  

*The an t i tubercu la r  act iv i ty  of these compounds has  been invest igated.  Compound XIV showed act ivi ty  in 
v i t ro  in a dilution of 1 : 1  mill ion in the absence  of blood s e rum;  in the p r e s e n c e  of s e r u m  the act ivi ty  fell 
cons iderab ly .  
r A rev iew of the r eac t  ions de sc r ibed  is given in the scheme only for  the i s o m e r  IV, the reac t ions  for  the i s o m e r  
III being analogous;  the products  of the r eac t ions  a re  desc r ibed  in Table  1 (IX-XIX) and the the Exper imenta l  
( xx ,  x x I ) .  
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5-Hydroxy-  and 8 -Hydroxy-3 -methy lqu inoxa l in -2 -ones  (VI and V). A mix ture  of 0.57 g (0.003 mole) 
of IV o r  ffl and 5 ml  of 47% HBr was  heated at the boil for  6 h, the mix ture  was  cooled and f i l tered,  and the 
res idue  was washed with hot w a t e r  and then with sodium carbonate  solution. This  gave 0.37 g (70%) of p rod-  
uct.  The hydroxy compound VI f o r m s  co lo r l e s s  needles  ( f rom ethanol),  mp 252-254:C. Found %: C 61.11; 
H 4.78; N 15.94. CoHsN202. Calculated %: C 61.36; H 4.58; N 15.90. ~ C ~ O  1660 cm- l ;  vOH 3467 cm-1; 

NH 3390 cm - I  (in ch loroform) .  An ethanolic solution of VI g ives  a yellow prec ip i ta te  with an ethanolic 
solution of copper  ace ta te .  The hydroxy compound V f o r m s  co lo r l e s s  needles  ( f rom water) ,  mp 236-237~ 
Found %: C 61.27; H 4.69; N 16.12. ~ C : O  1664 cm - l .  Broad band in the 3200-2800 cm -1 region,  showing 
the p r e sence  of a s soc ia t ed  OH and NH groups .  In view of the poor  solubil i ty of the substance in ch lo roform,  
i ts  s p e c t r u m  was taken only for  the c rys ta l l ine  s ta te .  It colored a solution of copper  aceta te  da rk  yellow. 

Compounds IX-XIX were  obtained by the usual methods [8, 9]. The mel t ing points ,  analytical  r e s u l s ,  
and yie lds  a re  given in Table 1. 

The Diacetyl and Tr i ace ty l  Der iva t ives  of 2 -Hydraz ino-8 -methoxy-3 -methy lqu inoxa l ine  (XX, X-z'I). 
0.38 g (0.002 mole) of XVII was  boiled with acet ic  anhydride for  2 h 30 min,  the mix ture  was cooled, and 
0.25 g of (43%) of compound XX was  f i l te red  off. Co lo r l e s s  c r y s t a l s  f r o m  a mix tu re  of d ime thy l fo rmamide  
and w a t e r  (2 :1) ,  mp 260-261~ Found %: C 57.62; H 5.67; N 19.42. C14HI6N403. Calculated %: C 58.32; 
H 5.59; N 19.44. The mothe r  solution a f t e r  the separa t ion  of the diacetyl  der iva t ive  XX was evapora ted  to 
one- th i rd  of i ts  or iginal  vo lume,  and 0.2 g (30%) of the t r i ace ty l  der iva t ive  was f i l te red  off; mp 175-176~ 
c o l o r l e s s  c r y s t a l s  {from ethanol).  Found %: C 58.46; H 5.59; N 17.31. CI6H18N404. Calculated %: C 58.30; 
H 5.47; N 17.00. 

Ethyl  E s t e r  of N- (6 -Methoxy-2 -n i t ropheny l ) -~ -a l an ine  (VII). A mixture  of 5 g (0.024 mole) of 2,3-  
d ini t roanisole  [6] and 6 ml  of the ethyl e s t e r  of ~ -a lan ine  was heated  to the boil.  The reac t ion  began v i g o r -  
ously and foaming took p lace ,  a f t e r  the end of which the mix ture  was  kept at the boil for  20 min and was then 
poured into cold wate r ;  an oil s epa ra t ed  out which rap id ly  solidified,  and 5.5 g (87%) of da rk  red  solid was  
f i l te red  off. It was  dis t i l led at 210~ (30 mm) ,  mp 57-60~ lus t rous  red c rys t a l s .  Found %: C 53.73; H 
5.60; N 10.93. C12H16N205. Calculated %: C 53.72; H 6.01; N 10.44. 

5 -Methoxy-3-methy lqu inoxa l in -2-one  (IV). A mix tu re  of 3 g (0.011 mole) of VII, 6 g of granula ted  tin, 
and 6 ml  of concent ra ted  hydrochlor ic  acid was heated at the boil fo r  1 h 30 rain, diluted twofold with cold 
wa te r ,  made  alkaline with NaOH until a p rec ip i t a te  began to deposit  (pH 2), and ex t rac ted  with ch lo ro fo rm.  
The ex t rac t  was  dr ied over  Na2SO 4 and evapora ted  to one-four th  of its or iginal  vo lume,  a f te r  which 1.8 g of 
5 - m e t h o x y - 3 - m e t h y l - l , 2 , 3 , 4 - t e t r a h y d r o q u i n o x a l i n - 2 - o n e  (VIII) (gray p rec ip i t a te ,  mp about 70 ~ was f i l t e red  
off, and was subjected to oxidation without pur i f ica t ion.  A mix ture  of 0.7 g of VIII, 7 ml of 2N NaOH, and 1 
ml  of 30% hydrogen peroxide  was heated in the wa te r  bath for  30 rain. Then it was  cooled and acidified with 
2N HC1 to pH 3, and 0.6 g (73.5% calcula ted  on the initial  VII) of IV was f i l te red  off. Color less  need les  f r o m  
aqueous d ime thy l fo rmamide .  Found %: C 63.32; H 5.46; N 14.58. mp 260-262~ The IR spec t rum coin-  
cided comple te ly  with that of compound IV obtained by the reac t ion  of 2 ,3-d iaminoanisole  with ADC. 
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