
M E T H Y L A T I O N  O F  1 - O X O - 4 - H Y D R O X Y P Y R I D A Z I N O [ 4 , 5 - b ] -  

Q U I N O X A L I N E  

T .  G .  K o k s h a r o v a ,  V .  N .  K o n y u k h o v ,  UDC 547.852.2.9'863:541.62 
G .  N .  S m o t r i n a ,  a n d  Z .  V .  P u s h k a r e v a  

The methylat ion of 1 -oxo-4-hydroxypyr idaz ino  [4,5-b]quinoxaline (I) with methyl  iodide and 
diazomethane under  va r ious  conditions was studied. The s t r u c t u r e s  of the disodium and 
d i s i lve r  sa l ts  of I were  es tab l i shed  by means  of spec t ropho tomet r i c  methods of ana lys i s .  

A study of the methylat ion of 1-oxo-4-hydroxypyr idazino[4 ,5-b]quinoxal ine  (I) s eemed  of in t e re s t  in 
connection with the e s t ab l i shmen t  of the s t ruc tu re  and with the invest igat ion of the r eac t iv i ty  of this c o m -  
pound. The reac t ion  was c a r r i e d  out with methyl  iodide in alkaline solution and with an e the r  solution of 
d iazomethane;  the disodium and d i s i lve r  sa l t s  of I were  also methyla ted  with methyl  iodide. 

The reac t ion  of I with methyl  iodide in alkaline solution gave II, while III was obtained with an e the r  
solution of d iazomethane .  

It  is known that  me ta l  de r iva t ives  of substances  that a re  capable  of t a u t o m e r i s m  have dual reac t iv i ty .  
which is d isplayed In alkylation reac t ions  in the fo rmat ion  of both O-alkyl  and N-alkyl  de r iva t ives .  Methyl-  
ation of the sodium sa l t s  leads p r i m a r i l y  to N-methyl  de r iva t ives ,  while O-methy l  de r iva t ives  a re  the 
main products  in the methylat ion of s i l ve r  sa l t s .  We the re fo re  a s sumed  that  the chief  product  of the 
methylat ion of the disodium sa l t  of I (Ia) would be the N,N-dimethyl  der iva t ive ,  and that  the chief  product  
in the case  of the d i s i lve r  sa l t  of I (Ib) would be the O,O-dimethyl  der iva t ive .  

b 

a 

Fig .  1. IR s p e c t r a  (in the c rys ta l l ine  
s ta te) :  a) disodium sa l t  of I (Ia); b) 
d i s i lve r  sa l t  of I (Ib). 

We made a p r e l i m i n a r y  study of the s t ruc tu re  of sa l t s  Ia 
and Ib by IR and UV spec t roscopy .  The IR s p e c t r u m  of Ia (Fig.  1) 
in the c rys ta l l ine  s ta te  showed the p re sence  of an intense band 
of carbonyl  absorpt ion  at  1658 cm -1 and a band at 1530 c m  -1, 
which are  c h a r a c t e r i s t i c  for  compounds with oxohydroxy fo rms  
in this s e r i e s  [1]; this makes  it  poss ib le  to conclude that  Ia has 
a mixed oxo-hydroxy s t ruc tu re .  

Only two absorpt ion m a x i m a  with ~ max 246 and 320 nm ap-  
pea red  in the e lec t ron ic  spec t r a  of an alcohol solution of Ia (Fig. 
2, cu rve  1); this is in acco rd  with a dioxo f o r m  [1], and one 
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Fig.  2. UV absorption spec t ra  of the disodium 
sait  of I (Ia); 1) in alcohol; 2) in water .  

should note the hypsochromic  shift of about 10 nm of 
the absorption maxima as compared  with the spec t rum 
of the compound with a known dioxo s t ruc tu re .  It is 
possible that the sal t  d issocia tes  in alcohol solution 
and that its anion has the dioxo s t ruc tu re .  

On the other  hand, the UV spec t rum of an aque- 
ous solution of Ia with three absorption maxima (246, 
310, and 340 nm) proved to be s imi la r  to the e l ec t ron -  
ic spec t rum of an alcohol solution of I [1]. Only the 
long-wave bands of I (294 and 322 rim) are  batho- 
chromica l ly  shifted to 310 and 340 nm, respect ively ,  
in the spec t rum of Ia, and there is a s imultaneous in- 
c r ease  in the intensity of all of the absorption maxima.  
Since I has the oxo-hydroxy s t ruc ture ,  we have a s -  
signed an e lec t ron  s t ruc ture  corresponding to the oxo- 
hydroxy form also to the anion of Ia in water .  

Thus, f rom the IR spec t ra ,  Ia has a l ac t am-  
lac t im form in the crysta l l ine  state,  The e lec t ron-  
density distribution in the anion of the sal t  in water  

cor responds  to this same mixed s t ruc tu re .  Dissociat ion of the salt  also apparently occurs  in alcohol solu- 
tion, but its anion has the dioxo s t ruc tu re .  

The IR spec t rum of d is i lver  salt  Ib (Fig. 1) at 700-1800 cm -t proved to be substantial ly different  
f rom the spec t rum of Ia with r e spec t  to the position of many of the absorption bands. The cha rac t e r  of 
the spec t rum also differs sharply f rom the spec t rum of the N,N-dimethyl derivative of I [1]; this provides 
a possibi l i ty for assuming the dihydroxy form for  Ib. The low-intensi ty band at 1660 cm -1 is apparent ly 
re la ted to the - C  = N -  stretching vibrat ions,  since it is p resen t  in the spec t ra  of other der ivat ives  of I 
that do not contain carbonyl  groups .  We were unable to obtain the e lec t ronic  spec t rum of Ib because it is 
not soluble in e i ther  water  or organic solvents .  

The react ion products  in the methylation of Ia with methyl iodide in methanoI proved to be II and 
III. Reaction of Ib with methyl iodide under the same conditions gave only one compound - III. According 
to their  melting points and IR spect ra ,  II and HI were identical to the compounds of known s t ruc ture  de- 
scr ibed in [1]. 

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

The IR spec t ra  of KBr pellets of the substances were r ecorded  with a UR-10 spec t rophotometer .  
The UV spec t ra  of 2 �9 10 -4 M solutions in alcohol and water  (layer thickness 0.5 cm) were recorded  with 
a VSU-1 spec t rophotomete r .  

Methylation of I with Methyl Iodide in Alkaline Solution. A 4-ml (28 mmole) sample of methyl iodide 
was added to a solution of 0.2 g (1 mmole) of I in 25 ml of 1.25 N NaOH, and the mixture was refluxed for 
1 h, cooled, and concent ra ted  in vacuo.  The res idue was acidified with acetic acid or  concentra ted HC1, 
and the precipi tate  was removed by fi l tration and reprec ip i ta ted  twice f rom dilute NaOH solution by the 
addition of concentra ted tlC1 to give 0.15 g (70~ of br ight-yel low c rys ta l s  of 1 -oxo -2 -me thy l -4 -hyd roxy -  
pyridazino[4,5-b]quinoxaline (II) with mp 300 ~ Found,U: C 57.7; H 3.2; N 24.4. ClIHsN~O ~. Calculated, 
%: C 57.9; H 3.5; N 24.6. 

Methylation of I with Diazomethane.  An e ther  solution of diazomethane [2], obtained f rom 10 g (100 
mmole) of n i t rosomethylurea ,  was added to a suspension of 0.2 g (1 mmole) of I in 30 ml of e ther  and 30 
ml of methanol,  and the mixture was allowed to stand at room tempera ture  for 24 h. The fil trate was 
evaporated  to d ryness ,  and the residue was c rys ta l l i zed  f rom heptane to give 0.15 g (70~e) of yellow c r y s -  
tals of 1-oxo-2-methyl -4-methoxypyr idazino[4 ,5-b]quinoxal ine  (HI) with mp 240 ~ Found,U: C 59.4; H 
4.0; N 22.9. CI2H10N402. Calculatcd,%: C 59.5; H 4 2 ;  N 23.1. 

Methylation of the Sodium Salt of I (Ia) with Methyl Iodide. A 1-g (4.7 mmole) sample of I was added 
with s t i r r ing  to a solution of 0.38 g (9.5 mmole) of NaOH in 10 ml of water ,  and the precipi tate  was r e -  
moved by fi l t rat ion and dr ied to give 1.2 g of Ia with mp > 300 ~ Found,U: C 46.3; H 1.3; N 21.4. 
CIoH4NlNa202. Calculated,%: C 46.5; H 4.6; N 21.7. 
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A 1 ~2-g (4.7 mmole)  sample  of Ia was ref luxed with 5 ml  (35 mmole)  of methyl  iodide in 100 ml  of 
methanol  for  3 h .  The solvent  was r e m o v e d  by dist i l lat ion,  and the res idue  was ex t rac ted  with acetone,  
Removal  of the acetone gave 0.7 g of a mix tu re  of II and III.  It was t r ea t ed  with a dilute solution of NaOH. 
The insoluble port ion [0.3 g (30%)] was isolated as yellow c r y s t a l s  of III with mp 240 ~ Acidif icat ion of the 
alkaline f i l t ra te  with concent ra ted  HCI prec ip i ta ted  0.4 g (40%) of II with mp 300 ~ 

Methylation of the Si lver  Salt  of I (Ib) with Methyl Iodide. A 0.2-g (1 mmole)  sample  of I and 0.35 g 
(2 mmole)  of s i l v e r  n i t ra te  were  added with s t i r r i ng  to a solution of 0.11 g (2 mmole)  of KOH in 4 ml  of 
water ,  and the resul t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion,  washed with wate r ,  alcohol,  and acetone,  
and dr ied  to give 0.4 g of Ib with mp > 300 ~ Found,%: C 28.0; H 1.0; N 13.1. CIoH4Ag2N402. Calculated,  
%: C 28.1; H 0.9; N 13.1. 

A 0.4-g (1 mmole)  sample  of Ib was ref luxed with 2 ml  of methyl  iodide in 10 ml  of methanol  for I h. 
The mix ture  was f i l te red,  and the f i l t ra te  was evapora ted  to give 0.11 g (50%) of III with mp 240 ~ (from 
heptane) .  
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