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It has  been shown that the action of a mix tu re  of ni t r ic  and sulfur ic  acids  on 2,4-dimethylben.- 
z o - l , 5 - d i a z e p i n e  leads  to p r o c e s s e s  of ni t ra t ion,  hydrolyt ic  c leavage,  and oxidation with s i -  
mul taneous i somer i za t ion ,  with the fo rmat ion  of N , N ' - d i a e e t y l - 4 - n i t r o - l , 2 - p h e n y l e n e d i a m i n e s ,  
benzo t r i azo le ,  and 2 -ace ty l -3 -methy lqu inoxa l ine .  

The act ion of e lec t rophi l ic  r eagen t s  on b e n z o - l , 5 - d i a z e p i n e  has  been studied l i t t le .  The re  is a paper  
[1] in which it  is r epo r t ed  that  in an a t t empt  to n i t ra te  2 , 4 -d ime thy l -3H-benzo - l , 5 -d i azep ine  it  was i m p o s -  
s ible  to i so la te  individual compounds,  s ince the p r o c e s s  was accompanied  by pronounced res in i f ica t ion .  

We have es tab l i shed  that 2 ,4 -d ime thy lbenzo- l , 5 -d i azep ine  undergoes  f a r - r e a c h i n g  t r a n s f o r m a t i o n s  
under  the act ion of a mix tu re  of ni t r ic  and sul fur ic  acid with the fo rmat ion  of 2 -ace ty l -3 -methy lqu inoxa l ine  
(I), benzo t r i azo le  (II), and N , N ' - d i a c e t y l - 4 - n i t r o - l , 2 - p h e n y l e n e d i a m i n e  (III) with y ie lds  of 26, 8, and 40%, 
r e spec t ive ly .  

I II ~ l l  ~NHCOCH3 

The s t r u c t u r e  of subs tance  I was conf i rmed  by spec t roscopy  (the p r e s e n c e  in the IR s p e c t r u m  of an 
absorp t ion  band of a CO group at  1695-1705 c m  -1 and the p r e s e n c e  of a m a x i m u m  in the UV region a t  244 
nm) and also by i ts  s imi l a r i t y  in e l emen ta ry  composi t ion and mel t ing point to a sample  of 2 - a c e t y l - 3 - m e t h -  
ylquinoxaline [2] obtained by the oxidation of 2 ,4 -d ime thy lbenzo - l , 5 - azep ine  with pe race t i c  acid.  The f o r -  
mat ion of a compound with a quinoxaline s t r u c t u r e  in this reac t ion  shows that  oxidative p r o c e s s e s  take 
place  in it. 

The fo rmat ion  of benzo t r i azo le  under  the conditions of the reac t ion  cons idered  is apparent ly  the r e -  
sult  of the reac t ion  of n i t rous  acid, which is f requent ly  p r e sen t  in c o m m e r c i a l  n i t r ic  acid, with o -pheny l -  
enediamine.  The p r e s e n c e  of the l a t t e r  in the reac t ion  mix tu re  is due to the c leavage  of the diazepine r ing 
of the benzo - l , 5 -d i azep i ne .  

The main  subs tance  isola ted f r o m  the mix tu re  obtained was compound HI. The s t r u c t u r e  of III was 
conf i rmed  by the following fac ts ,  taken all together :  the absence  of a viole t  colora t ion in acid solutions of 
III, showing that  the s t r u c t u r e  of a b e n z o - l , 5 - d i a z e p i n e  was not re ta ined  in III;  the a g r e e m e n t  of the e le -  
men ta ry  ana lys i s  and the m o l e c u l a r  weight de te rmined  by m a s s  s p e c t r o m e t r y  (M + m / e  237) with the e m p i r -  
ical fo rmula  of III;  the p r e s e n c e  in the m a s s  s p e c t r u m  of I I I o f p e a k s  with m / e  195 and 153, due to the 
eject ion of one and two CH2CO molecu les  f r o m  the ion M+, which is conf i rmed  by the cor responding  m e t a -  
s table  peaks ,  and also of a peak with m / e  107 fo rmed  by the l o s s o f a N O  2 group f rom the f ragment  with m / e  
153; the showing up of the main s t ruc tu ra l  e lements  of III in i ts  IR s p e c t r u m  by the usual  f requenc ies  
( there a r e  a b road  band in the 3260-3285 c m  -1 region,  c h a r a c t e r i s t i c  for  the s t re tching v ibra t ions  of Nit 
g roups ,and  s t rong absorpt ion  of CO groups  at 1660-1670 cm-1);  and the p r e s e n c e  in the PMR s p e c t r u m  of 
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an isola ted signal with 5 2~ ppm cor responding  to the six protons  of two CH 3 groups  and, in the weak-  
field region,  the s ignals  of th ree  a roma t i c  protons  with 6 7.83, 8.33 and 8.43 ppm, in teract ing with one 
another  with the c h a r a c t e r i s t i c  ortho,  me ta  and pa ra  constants ,  which shows the a r rangrnent  of the sub-  
stituting groups  in the benzene r ing of III. Compound III was obtained independently by the acylat ion of 4- 
n i t r o - l ,  2-phenylenediamine.  

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

Action of a Mixture of Ni t r ic  and Sulfuric Acids on 2,4-Dirnethylbenzo-l ,5-diazepine.~ With s t i r r ing  
at  0-5"C, a mix tu re  consis t ing of 6 ml  of conc.II2SO 4 and 4 ml of HNO~ (d 1.43) was slowly added to a so lu-  
tion of 8.6 g (0.05 mole)  of 2 ,4-d i rne thylbenzo- l ,5 -d iazepine  in 35 rnl of conc.HzSO 4. The reac t ion  mix tu re  
was s t i r r ed  at  the s a m e  t e m p e r a t u r e  for  1.5-2 hr  and was poured onto ice.  The resu l t ing  dark  solution 
was neut ra l ized  with dry- ice  cooling, and the oily substance  that was l ibe ra ted  was immedia te ly  ex t rac ted  
with ethyl ace ta te .  The ex t r ac t s  were  dr ied with Na2SO 4 and decolor ized  with ac t iva ted  carbon,  and the 
solvent  was evapora ted  off in vacuum.  The dark  oily res idue  (10.8 g) consis ted  of a mix tu re  of subs tances  
decomposing even when heated in vacuum (1-2 mm).  Substances I - I I I  were  isola ted f r o m  the res idue  suc-  
cess ive ly  by repea ted  t r e a t m e n t  with pe t ro leum ether  (bp 40~ e ther ,  and ethanol.  

2 -Acety l -3-methylquinoxal ine  (1). Lus t rous  pla tes  with mp 85-86.5~ [2]. Yield 2.4 g (26%). 

Benzot r iazole  (If). Yield 0.48 g (8 7O). Mp 95-97~ (f rom ether) ,  which co r r e sponds  to the f igure  
given in the l i t e r a tu r e  [3]. A mix tu re  with an authentic s ample  of benzot r iazo le  gave no depress ion  of the 
mel t ing point. The i r  UV and IR spec t r a  were  also comple te ly  identical .  

NsN ' -D iace ty l -4 -n i t ro - l , 2 -pheny lened iamine  (HI). The res idue  obtained a f t e r  the succes s ive  t r e a t -  
ment  of 10.8 g of the mix tu re  with pe t ro leum ether  and diethyl e ther  was boiled repea ted ly  with e t h a n o l  
The ethanolic solutions were  combined and decolor ized  with carbon,  and the ethanol was evapora ted  off. 
Yield 4.72 g (407o) of III.  Mp 243~176 The melt ing point of a mix tu re  of III  and the N, Nt -d iace ty l -4  - 
n i t ro - l , 2 -pheny lened iamine  obtained f rom 4 -n i t ro - l , 2 -pheny lened iamine  and acet ic  anhydride showed 
no depress ion  of the melt ing point. 

The IR spec t r a  were  r eco rded  on a UR-10 spec t ropho tomete r  in paraff in  oil, the UV spec t r a  on an 
EPS-3 record ing  spec t rophotorne te r  in ethanol, and the m a s s  spec t r aon  an MKh-1303 ins t rument  f i t ted with 
a s y s t e m  for  the introduction of the sample  d i rec t ly  into the ion sou rce  c lose  to the ionizing c h a m b e r  a t  an 
ionizing vol tage o f ~  30 V and a t e m p e r a t u r e  of ~200~ (constancy of the t e m p e r a t u r e  • 1~ 

The PMR s pec t r a  were  taken on a JNM-4H-100 (100 MHz) ins t rument  with TMS as in ternal  s tandard  
and t r i f luoroace t ic  acid as  solvent .  

i . 

2. 
3. 

L I T E R A T U R E  C I T E D  

D. Lloyd, R. If. McDougall, and D. R. Marshal l ,  J .  Chem. Soc., 3785 (1965). 
J.  A. Bar l t rop ,  C. G. Richards ,and D. M. Russel ,  and ( inpart)  G. Ryback, J.  Chem. Soc., 1132 (1959). 
R. E. P a m s c h r o d e r  and W. D. Pe te r sen ,  Organic Synthesesj  Coil. III (1955), p. 106. 

1060 


