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Derivatives of dihydro-l ,2-diazaphenazines were obtained by cyclization of the phenyl- 
hydrazones and hydrazones of 2-acetonyl- and 2-phenacyl-3-quinoxalones by refluxing 
in glacial acetic acid. Data characterizing their  s tructures are presented. 

Very little study has been devoted to the reaction of unsubstituted phenacylquinoxalones with hydra-  
zine and phenylhydrazine. Only two compounds [1] for which Bodforss [1] proposed the following structure 
without presenting evidence were obtained: 
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I I 

R~ H, C~H s 

The aim of the present  research  was a study of the cyclization of hydrazones (I} and phenylhydrazones 
(II) of 2-acetonyl- and 2-phenacyl-3-quinoxalones with different substituents in the side chain. 

Starting compounds I and II were obtained by prolonged heating of 2-acetonyl- and 2-phenacyl-3- 
quinoxalones (III and IV) with hydrazine hydrate and phenylhydrazine in alcohol solution in accordance with 
the following scheme: 
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N_NHC6H5 0 r( 
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~I a - h  Ill-IV I a -d  

Il l  R=CH3; IV R=C6Hs 

The IR spectra of I and II contain lines at 3350-3370 (stretching vibrations of the N- H group in the 
phenylhydrazine residue), 3265-3280 (stretching vibrations of the NH 2 group in the hydrazine residue), 
3050-3070 (stretching vibrations of the N-I-] bond in the quinoxallne ring), 1675-1680 (stretching vibra- 
tions of an am ide carbonyl group), 1612-1625 (stretching vibrations of the C-N bond in an amide), 1595- 
1600 (deformation vibrations of the N-H bond in the quinoxaline ring), and 1490-1518 cm -I (vibrations due 

to a condensed benzene ring). 

Compounds I and II are readily cyclized by refluxing in glacial acetic acid, and the cyclization is in- 
dependent of the character of the grouping in the acetonyl or phenacyl residue. As one should have ex- 
pected, the absorption bands at 3350-3370, 3265-3280, and 1675-1680 em -I vanish in the IR spectra of the 
cyclization products. 

Judging from the literature data [2], in the cyclization of I one might expect the formation of dihydro- 
diazaphenazine derivatives. At the same time, it is known [3, 4] that phenylhydrazones of 1,3-diketones 
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T A B L E  1. 3 -Alky l (a ry l )  d i h y d r o - 1 , 2 - d i a z a p h e n a z t n e  

It 

ImP, ~ a "l Empirical t Found,  % Calculated. % _ I Yietd, 
formula ~ " I ~ ~ - I  N!~ 

23,3 ] 99 
21,5 89 
19,3 97 
19,0 54 

C(CHa)a 243--244[ C,4H,~N4 
C-~Hs 294--295 C~H,~N~ 
p-CH~OCsH~ 277--278 C~Ht~N~O 
p-CIC~H~ 211--212 C,nHHCIN4 

ffFrom m{romethane. 

70 ,2  
73,8 
70,5 
65,2 

4,7 21,2 73,8 4,6 
4,9 19,0 70,3 4,8 
3,7 18,4 65,1 3,7 

T A B L E  2 

R 

CH3 
C (CH3) a 
C~Hs 
p-CH3C6H4 
p-C2HsCsH4 
p-CH3OC6H4 
p-BrC6H4 
p-CfC~H4 

1 -  P h e n y l - 3 - a l k y l ( a r y l )  d i h y d r o - l , 2 - d i a z a p h e n a z i n e s  

�9 rap., "C 

210"--211 a 
285--286g 
237--238 
238---239 a 
217--218 c 
269--270 a 
251--252a 
253--254 a 

~ N~N~. 

H 

a F r o m  to luene .  
me thane .  

Empirical 
formula 

CxvHI4N~ 
C2oH2oN4 
Ca=HtsN4 
C~aH~sN,~ 
C24H2oN4 
CmH,sN40 
C2~HtsBrN4 
C~HI~CIN4 

[__ Found, % 
C H N 

74,3 5,2 20,5 
75,9 6,3 17,7 
78.8 4,5 16,4 
7818 5,0 I6,0 
79,4 5,3 15,5 
75,4 5,0 15,3 
63,4 3,7 13,2 
71,0 4,t t5,0 

Calculated % Yield, 
c H ~ % 

74,4 5,1 20,4 76 
75.9 6,3 17,8 96 
78.5 4,7 16,7 92 
78.8 5,1 16,0 99 
79) 5,5 15,5 96 
75,4 4,9 15,3 90 
63,6 3,6 12,9 93 
712 4,0 t5,0 95 

b F r o m  me thano l .  C F r o m  ethanol ,  d F r o m  n i t r o -  

and t h e i r  imines  r e a d i l y  f o r m  a p y r a z o l e  r ing .  Consequent ly ,  the cyc l i za t i on  m a y  p roceed  t h rough  t h e r -  
m o d y n a m i c a l l y  s tab le  V to g ive  p y r a z o l o b e n z i m i d a z o l e  VI : 

o R' 
H 14 II !, R' 

~ "-' 

'u '.VI 

In o r d e r  to  a s c e r t a i n  the s t r u c t u r e  of  the c y c l i z a t i o n  p roduc t ,  we s y n t h e s i z e d  2 - ( 1 , 3 - d i p h e n y t - 5 -  
p y r a z o l y l ) b e n z i m i d a z o l e  (VI) f r o m  1 , 5 - d i p h e n y l p y r a z o l e - 3 - c a r b o x y l i c  acid VII and o -pheny lened iamine  by 
the  I s a g u l y a n t s - A n u f r i e v a  me thod  [5]. We found that  the compound  obta ined  in this  r e a c t i o n  was  not iden-  
t i c a l  to the p roduc t  of  cyc l i za t i on  of  2 - p h e n a c y l - 3 - q u i n o x a l o n e  pheny lhyd razone .  At the  s a m e  t ime ,  the r e -  
ac t ion  p roduc t  had  the a b s o r p t i o n  c h a r a c t e r i s t i c  f o r  2 - subs t i t u t ed  b e n z i m i d a z o l e s  in the IR r eg ion  [6]. 

Thus  the  p roduc t  of cyc l i za t i on  of I has  one of  the fo l lowing s ix s t r u c t u r e s ,  the  foundat ion of  which is 
a d ihyd rod iazaphenaz ine  ring: 

H H H 

A B C 

H H H 

~ N --~..-N x N H 

H H 

D E F 

S t r u c t u r e s  A and B can  be excluded,  i n a s m u c h  a s  the  s igna l  of  a me thy l ene  g roup  is absen t  in the PMR 
s p e c t r a  of the  c y e l i z e d  compound .  The  ch ief  a b s o r p t i o n  m a x i m u m  in the UV s p e c t r a  of d i h y d r o - l , 2 - d i -  
a z a p h e n a z i n e s  l ies  at  308 nm,  while  qu inoxa lones  have th is  m a x i m u m  at ~ 420 am.  Th i s  m a k e s  it poss ib le  
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TABLE 3. 
2- Phenacyl-3-quinoxalones 

:ii 

U , 

~N~CH~- -C - -R  

Com-  
pound 

Ia  
Ib 
Ic 
Id 

IIa 
lib 
IIc 
lld 
lie 
IIf 

C(CH3)a 
CsHs 
p-CH3OCoH4 
p-CICsH4 
CH3 
C(CHa)a 
C~Hs 
p-CH~C6H4 
p-C2HsCsH4 
p-CHaOC~H4 
p-BrC6H4 
p-C1CsH4 

Hydrazones and Phenylhydrazones of 2-Aeetonyl- and 

mp, OC 

166--167 
t99--200 
234--235 
211--212 
240--242 
206--207 
203--204 
217--218 
164--165 
215--216 
222--223 
218--219 

Empirical 
formula 

C14H,sN40 
CIsHI4N40 
C17H16N402 
CIsHtaCtN40 
C17H16N40 
C~6H~N40 
C2~HIsN40 
C23H~N40 
C24H2~N~O 
C~H2oN402 
C22H~7BrN40 
C22H~7CIN40 

H 
CsHs 
CsHs 
CsHs 
CsHs 
C6Hs 
CsHs 
CsHs 
CsHs 

N,% 
Yield, 

found calc. % 

21,6 21,7 80 
20,2 20,2 98 
19,6 19,9 75 
17,6 t 7,9 43 
19,1 19,2 87 
17,0 16,8 90 
I5.7 1518 95 
15;2 15:2 74 
14,4 14,7 92 
14,4 14,6 92 
13,2 12,9 87 
14,2 14,4 95 

to r e j e c t  s t r u c t u r e s  C and D, the a b s o r p t i o n  of which should  not d i f fer  s u b s t a n t i a l l y  f r o m  the  a b s o r p t i o n  
of the s t a r t i n g  qu inoxa lone .  Of the r e m a i n i n g  s t r u c t u r e s  (E and F),  s t r u c t u r e  F is the mos t  p l a us i b l e  one, 
i n a s m u c h  as  the  t r e n d  of the a b s o r p t i o n  c u r v e  in the UV reg ion  is  a l m o s t  i den t i ca l  to the t r e n d  of the cu rve  
ob ta ined  for  1 0 - m e t h y l - 3 - p h e n y l d i h y d r o - l , 2 - d i a z a p h e n a z t n e ,  the  s t r u c t u r e  of which was  p roved  by c h e m i -  

ca l  me thods  [2]. 

The f o r m a t i o n  of a compound  hav ing  one of the  fol lowing t h r e e  s t r u c t u r e s  is p o s s i b l e  in the c y c l i z a -  

tion of lh 

N.,~ N-N ' ~ ' ~ N ~ . c / N ' - N  H ..~"~x.,/N ~---.r/N " N 

It 
A B C 

For the same reasons, structure C is the most probable one. 

Information on the synthesized diazaphenazines is presented in Tables 1 and 2. 

As one should have expected, the phenylhydrazone obtained under the usual conditions from N-methyl- 

2-(4-methylphenacyl)-3-quinoxalone is not cyclized by heating in glacial acetic acid in view of the impos- 

sibility of enolization of the amide carbonyl group. 

~"3 ~"3 N.q., 
~ ,~o o ~N-..~o ,~:['c.2-c-@c.3 co..~.N.~ 

EXPERIMENTAL 

The UV spectra of 10-3-10 -4 M solutions of the compounds in ethanol were recorded with an SF-4 

spectrophotometer. The IR spectra of mineral-oil suspensions of the compounds were recorded with a 

UR-10 spectrometer (with NaCl and LiCI prisms). The PMR spectra of trifluoroaeetie acid solutions were 

recorded with a JNM-C-60 HL spectrometer. 

2-Acetonyl- and 2-Phenacyl-3-quinoxalone Hydrazones (D. A 30-ml sample of hydrazine hydrate was 
added to 0.019 mole of III or IV, and the mixture was heated for I h on a water bath. Absolute ethanol (30 
ml) was then added, and the mixture was heated at the boiling point of the solvent for 12 h. It was then 

poured into i00 ml of 20% acetic acid, and the precipitated I was removed by filtration. 

2-Acetonyl- and 2-Phenacyl-3-quinoxalone Phenylhydrazones (If). A 25-mi sample of phenylhydrazine 
was added to 0.011 mole of III or IV, and the mixture was heated on a water bath for I h. Absolute ethanol 
(20 mD was then added, and the mixture was heated at the boiling point of the solvent for 14 h. It was then 
poured into 200 ml of 20% acetic acid, and the resulting precipitate of hydrazone II was removed by filtra- 

tion. 
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The synthes ized  hydrazones  (I and ID a re  p r e sen t ed  in Tab le  3. 

2 - (1 ,3 -Dipheny l -5 -pyrazo ly l )benz imidazo le  (VI). A mix tu re  of 5 m m o l e  of VII, 2.5 mmole  o f  o-  
phenylenediamine,  0.48 g of KU-2 ca t ion-exchange  res in ,  and 15 m l  of mes i ty l ene  was ref luxed for  4 h. 
A 10-ml  sample  of 30% sodium hydroxide was  added, and the resu l t ing  p rec ip i t a te  was r emoved  by f i l t r a -  
t ion along with the ca t ion-exchange  r e s in  and d i sso lved  in hot aqueous alcohol .  The alcohol  solution was 
cooled to p rec ip i t a t e  0.4 g (24%) of a product  with mp 263-264 ~ ( f rom toluene).  IR s p e c t r u m ,  cm-~: 2400- 
3200 (s t rong N - H  ... N hydrogen  bond c h a r a c t e r i z i n g  as soc ia t ion  of the benz imidazole  molecules) ,  1540, 
1600, and 1620 (s t re tch ing  v ibra t ions  ~of C= C and C= N bonds),  Found C 78.3; H 4.8; N 16.8%. C22H16N4. 
Calculated:  C 78.5; H 4.7; N 16.7%. 

3 -Alky l (a ry l )dLhydro- l ,2 -d iazaphenaz ines  (Table  1). A 3 . 9 - m m o l e  sample  of hydrazone  I was r e -  
fluxed with 10 m l  of glacia l  ace t ic  acid for  2 h. The mix tu re  was then poured into 100 ml  of cold water ,  
and the resu l t ing  p rec ip i t a te  was r e m o v e d  by f i l t ra t ion.  

1 - P h e n y l - 3 - a l k y l ( a r y l ) d i h y d r o - l , 2 - d i a z a p h e n a z i n e s  (Table  2). These  compounds were  s i m i l a r l y  ob- 
ta ined  f r o m  1.8 m m o l e  of phenylhydrazone II by ref luxing with 5 ml  of glacia l  ace t ic  acid.  

N-Methy l -2 - (4 -methy lphenacy l ) -3 -qu inoxa lone  Phenylhydrazone .  This  compound was obtained in the 
s a m e  way as phenylhydrazone II f r o m  8 m m o l e  of N-methy l -2 - (4 -me thy lphenacy l ) -3 -qu inoxa lone ,  25 ml  o f  
phenylhydrazine ,  and 15 ml  of absolute  ethanol.  Workup gave 3.1 g (95%) of a c rys ta l l ine  subs tance  with 
mp 151-152 ~ ( f rom ethanol).  Found: N 14.4%. C24H22N40. Calculated: N 14.6%. 

1 ,3 -Dipheny ld ihydro- l ,2 -d iazaphenaz ine .  A 0.64-g (1.8 mmole)  s amp le  of 2-phenacyl -3-quinoxalone  
phenylhydrazone gave 0.56 g (92%) of a product  with mp 237-238 ~ ( f rom methanol) .  IR spec t rum,  cm- l :  
3060 ( s t re tch ing  v ibra t ions  of the N - H  bond in the quinoxaline ring), 1623 ( C - N  s t re tch ing  vibrat ions) ,  
1598 (deformat ion  vibra t ion of the N - H  bond in the quinoxaline ring),  and  1503 (vibrat ions  due to the con- 
densed benzene r ing).  Found: C 78.8; H 4.5; N 16.4%. C22I-I16N4. Calculated:  C 78.5; H 4.7; H 16.7%. 

1 - P h e n y l - 4 - m e t h y l p h e n y l d i h y d r o - l , 2 - d i a z a p h e n a z i n e .  A 0.66-g (1.8 mmole)  s ample  of 2 - (4 -me thy l -  
phenacyl ) -3-quinoxalone  gave 0.62 g (99%) of diazaphenazine with mp 238-239 ~ ( f rom toluene).  IR spec -  
t r u m ,  cm- l :  3045, 1620, 1595, and 1504. UV s p e c t r u m ,  Xma x (e) :  240 (4.35), 258 (4.40), 290 (4.27), and 
308 nm (4.10). Found: C 78.8; H 5.0; N 16.0%. C23HIsN 4. Calculated: C 78.8; H 5.1; N 16.0%. 

1 -Pheny l -4 -m e t hoxypheny l d i hyd ro - l , 2 -d i azaphenaz ine .  A 0.69-g (1.8 mmole)  s ample  of 2 - ( 4 - m e t h -  
oxyphenacyl ) -3-quinoxalone  phenylhydrazone gave 0.59 g (90%) of  diazaphenazine with mp 269-270 ~ ( f rom 
toluene) .  Found: C 75.4; H 5.0; N 15.3%. C23HIsN40. Calculated: C 75.4; H 4.9; N 15.3%. 
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