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The n i t r a t ion  of imidazo le  and its d e r i v a t i v e s  has been s tudied.  The act ion of s u l f u r i c - n i t r i c  n i t r a t ing  mix -  
tu re  on imidazo le  and i ts  n i t ro  d e r i v a t i v e s  has given d i -  and t r i n i t r o i m i d a z o l e s .  The act ion of a mix ture  of 
n i t r i c  ac id  and ace t i c  anhydr ide  on the monon i t ro imidazo le s  has  given the co r r e spond ing  N-n i t ro  d e r i v a t i v e s ,  
and some of t he i r  p r o p e r t i e s  have been s tudied.  

Until  r e c e n t l y  i t  was be l ieved  that  the n i t r a t ion  of imidazo le  with s u l f u r i c - n i t r i c  n i t ra t ing  mix ture  f o r m s  4 (5 ) -mo-  
non i t ro imidazo l e  which does not n i t r a t e  fu r the r  [1]. The n i t ro  group never  e n t e r s  the pos i t ion  2, l ike  o the r  subs t i tuents  
in e l ec t roph i l i c  subs t i tu t ion  r e a c t i o n s  tak ing  p l ace  in an ac id  medium.  In 1964, 2 ,4 (5 ) -d in i t ro imidazo le  was syn thes ized  
[2] but th is  was obtained by the n i t r a t ion  of a na tu ra l  an t ib io t ic ,  2 - n i t r o i m i d a z o l e ,  a l r e a d y  containing a n i t ro  group in 
pos i t i on  2. 

We have shown [3] that  under  c e r t a i n  spec ia l  condi t ions i t  is p o s s i b l e  to in t roduce a n i t ro  group into pos i t ion  2 and 
a l so  to obtain p o l y n i t r o i m i d a z o l e s .  In view of th is  and of c e r t a i n  p r o p e r t i e s  of the p o l y n i t r o m i d a z o l e s  ( thei r  r e a d y  so lu -  
b i l i ty  i n w a t e r  and t h e r e f o r e  the p o s s i b i l i t y  of t he i r  l o s s  on i so la t ion) ,  a c r i t i c a l  cons ide ra t ion  of the l i t e r a t u r e  on the 
n i t r a t ion  of imidazo le  is  ca l l ed  for .  

Among the numerous  inves t iga t ions  t he re  a r e  p a p e r s  by Lehms ted t  and his  c o - w o r k e r s  on the n i t r a t ion  of 2 , 2 ' -  
b i s i m i d a z o l e  and i ts  b romo d e r i v a t i v e s  [4-6]. By us ing  somewhat  unusual  n i t r a t ion  condi t ions ,  name ly  heat ing the sub-  
s t ance  f i r s t  with n i t r i c  ac id  alone and then with s u l f u r i c - n i t r i c  n i t r a t ing  mix tu re ,  the au thors  obtained n i t ro  d e r i v a t i v e s  
of 2 , 2 ' - b i s i m i d a z o l e .  The d i - ,  t r i - ,  and t e t r a n i t r o  d e r i v a t i v e s  were  a s c r i b e d  the s t r u c t u r e  of N - n i t r o a m i n e s .  

A c o m p a r i s o n  of the p r o p e r t i e s  of these  compounds with the p r o p e r t i e s  of the p o l y n i t r o i m i d a z o l e s  that  we have ob-  
ta ined  [3] and c e r t a i n  l i t e r a t u r e  in format ion  gave grounds  for  a s suming  that  the p o l y n i t r o b i s i m i d a z o l e s  a r e  C - n i t r o  d e r i v -  
a t ives .  Consequent ly ,  it  might  be expec ted  that ,  under  the  condi t ions of the n i t r a t ion  of 2 , 2 ' - b i s i m i d a z o l e ,  imidazo le  
i t s e l f  and its d e r i v a t i v e s  wil l  be n i t r a t ed  to fo rm p o l y n i t r o i m i d a z o l e s .  

In ac tua l  fact  it was found that  under  these  condi t ions imidazo le  (Ia) g ives  a mix ture  of 4 (5 ) -n i t ro imidazo le  (IIa) 
(30%), and the d i n i t r o i m i d a z o l e  IIIa (20%). Since the d i n i t r o i m i d a z o l e  obtained has phys i ca l  p r o p e r t i e s  d i f fer ing  f rom 
those  of the known 2 ,4 (5 ) -d in i t ro imidazo le  [2, 3], it  mus t  be a s c r i b e d  the s t r u c t u r e  of 4 , 5 - d i n i t r o i m i d a z o l e  (Ilia).  

Under  L e h m s t e d t ' s  condi t ions ,  the 4 (5 ) -monon i t ro imidazo le s  (II) n i t r a t e  to give 4 , 5 - d i n i t r o i m i d a z o l e s  {HI). Re-  
n i t r a t i on  of 4 , 5 - d i n i t r o i m i d a z o l e  (IIIa) did not g ive  a t r i n i t r o i m i d a z o l e ,  but under  these  condi t ions  2 ,4 (5 ) -d in i t ro imidazo ie  
(IV) gave a 26% yie ld  of 2 , 4 , 5 - t r i n i t r o i m i d a z o l e  (V). 
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We have shown that  the p r e l i m i n a r y  boi l ing of the  s t a r t i ng  m a t e r i a l s  with n i t r i c  ac id  is an u n n e c e s s a r y  ope ra t ion .  
Ni t ra t ion  t akes  p l ace  only when su l fu r i c  ac id  is  added,  and a l so  when the subs t ances  a r e  hea ted  with p r e v i o u s l y - p r e p a r e d  
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s u l f u r i c - n i t r i c  n i t r a t i ng  mix tu re .  The f a i lu re  to obtain p o l y n i t r o i m i d a z o l e s  in the n i t r a t ion  of imidazo le  [1] can be ex -  
p l a ined  by the u se  of r e l a t i v e l y  d i lu te  n i t r i c  ac id  in this  r eac t ion .  

The d i - a n d t r i n i t r o i m i d a z o l e s , l i k e  d i n i t r o p y r r o l e ,  d i n i t r o t r i a z o l e ,  and the t r i n i t r o m e t h y l  de r iva t i ve s  of n i t r o i m i d -  
azo le ,  a r e  s t rong  ac ids  [7]; they  d i s s o l v e  c o m p a r a t i v e l y  r e a d i l y  in w a t e r  and p o l a r  so lvents  and a r e  methy la ted  with the 
fo rma t ion  of subs t ances  no longe r  p o s s e s s i n g  ac id ic  p r o p e r t i e s  and so luble  in nonpolar  so lvents .  

We have a l so  shown that  under  the condi t ions for  the N - n i t r a t i o n  of p y r a z o l e s  [8] (the ac t ion  of n i t r i c  acid  in ace t i c  
anhydr ide) ,  the monon i t ro imidazo l e s  II fo rm the N -n i t r o  d e r i v a t i v e s  VI. It was found by ch roma tog raphy  (TLC) that  in 
each  case  only one of the two p o s s i b l e  i s o m e r s  is fo rmed .  The pos i t ion  of the C - n i t r o  group in them was not e s t ab l i shed .  
These  subs t ances ,  l ike  the N - n i t r o p y r a z o l e s ,  having no f r ee  imine hydrogen,  no longer  p o s s e s s  ac id ic  p r o p e r t i e s .  The 
ac t ion  of concen t r a t ed  su l fu r ic  ac id  in the cold on the N - n i t r o i m i d a z o l e s  VI l eads  to the sp l i t t ing  off of the n i t ro  group 
f rom the n i t rogen  a tom with the fo rma t ion  of 4 (5 ) -n i t r o imida z o l e s  (II), while  when they  a r e  heated with su l fur ic  ac id  the 
n i t ro  group m i g r a t e s  f rom the n i t rogen  a tom to the carbon  in pos i t i on  4(5). 

Thus,  the r e s u l t s  obta ined con f i rm  our  hypothes is  on the s t r u c t u r e  of L e h m s t e d t ' s  n i t r o b i s i m i d a z o l e s  as  C -n i t r o  
d e r i v a t i v e s .  

In ac tua l  fact ,  s a l t  f o rma t ion  of the n i t r o b i s i m i d a z o l e s  not a lky la t ed  at  the n i t rogen  a toms  obvious ly  t akes  p l ace  
in a s i m i l a r  manner  to sa l t  f o rma t ion  in the n i t r o i m i d a z o l e s  [9] and is a consequence  of the i n c r e a s e  in the mobi l i ty  of 
the hydrogens  a t t ached  to the " p y r r o l e "  n i t rogen  a toms  as  a r e s u l t  of the accumula t ion  of C -n i t r o  groups .  The p roduc t s  
of the a lky la t ion  of the n i t r o b i s i m i d a z o l e s  a r e  g e n e r a l l y  N-a lky l  d e r i v a t i v e s ,  with p r o p e r t i e s  s i m i l a r  to those  of o the r  
N-a lky l  n i t r o a z o l e s .  In t he i r  turn ,  the capac i ty  of some of the n i t ro  groups  in the n i t r o b i s i m i d a z o l e s  for  being r e p l a c e d  
by OH, OR, and NH 2 groups  under  the ac t ion  of nucleophi l ic  r e a g e n t s  is ana logous ,  for  example ,  to the capac i ty  of 1 ,2 , -  
3 , 5 - t e t r a n i t r o b e n z e n e  for  being conver t ed  under  the ac t ion  of a m m o n i a  into p i c r a m i d e  and under  the ac t ion  of a lka l i  
into p i c r i c  ac id  [10]. The p roduc t s  of r e p l a c e m e n t  by OH and NH 2 groups  have p r o p e r t i e s  s i m i l a r  to those  of the known 
N - m e t h y l - 4 - n i t r o i m i d a z o l o n e  and 5 - a m i n o - N - m e t h y l - 4 - n i t r o i m i d a z o l e  [11-12]. In the N - a l k y l - s u b s t i t u t e d  n i t r o b i s i m -  
idazo les ,  of the two n i t ro  groups  it mus t  be that  in pos i t ion  4, which is ac t iva t ed  by the n i t ro  group in pos i t ion  5 and by 
the "pyr id ine"  n i t rogen  a tom,  that  is  r e p l a c e d .  

Table  1 

Structure of the substances 
according to Lehmstedt 

1,5-Dinitro- 
1,1', 5.Trinitro- 
1, l ' ,5,S'-Tetranitro- 
4-Alkyl- 1, l ' ,5,5'-tetranitro- 
4,4'-Dialkyl- 1 ,l ' ,5,5'-tetranitr o- 
Disodlum salt of  1,1'-dihydroxy- 

5,5'-dinitro- 
Disodium salt o f  1, l '-dihy droxy- 

4,4'-dimethyl-5,5'-dinitr o- 
1,1 '-Dimethoxy-4,4"-dirnethyl-g,S'- 

dinitro- 
Disodium salt of 1, l '-diamino- 

4-methyl-S,5'-dinitro- 

Structure proposed by us 

4,5-Dinitro- or 4(5), 4"(5")-dinitro- 
4,5,4'(5')-Trinitro- 
4, 5,4',5'-Tetranitro- 
1-Alkyl-4,5,4',S'-tetranitro- 
1, l '-Dialkyl-4,S,4',S'-tetranitro- 
Disodium salt of  the 5,5'-dinitro- 

4,4'-dione 
Disodium salt of  the 1, l '-dimethyl- 

5,5'-dinitro-4,4" -dione 
4,4"Dimetboxy- 1,1'-dimetbyl-$,S'- 

dinitro- 
Disodium salt of  4,4'-diamino-1- 

methyl-S, 5,s'-dinitro- 

In the d i n i t r o b i s i m i d a z o l e ,  both n i t ro  groups  a r e  mos t  p robab ly  p r e s e n t  in the s ame  imidazo le  nucleus ,  s ince  a f t e r  
the in t roduct ion  of the f i r s t  n i t ro  group,  of cou r se ,  the b a s i c i t y  of the n i t r a t ed  imidazo le  r ing  fa i l s  sha rp ly  and the non- 
n i t r a t ed  nucleus  mus t  be p ro tona ted  p r e f e r e n t i a l l y .  This should lead  to a lower  r e a c t i v i t y  of the  non -n i t r a t e d  nucleus .  
In addi t ion to th is ,  it  is known [1, 13] that  the p ro tona ted  imidazo le  r ing  is p a r a - d i r e e t i n g .  In the n i t r a t ion  of va r i ous  
p h e n y l i m i d a z o l e s ,  the f i r s t  n i t ro  group e n t e r s  the p a r a  pos i t ion  of the phenyl  r ing.  Thus,  the p ro tona t ion  of the imidazo le  
r ing  mus t  f avor  the en t ry  of a n i t ro  group into the subs t i tu ted  r ing  when m o n o n i t r o - 2 , 2 ' - b i s i m i d a z o l e  is n i t r a t ed  fu r ther .  

Table  1 g ives  the s t r u c t u r e s  that  we p r o p o s e  for  some of the n i t r o b i s i m i d a z o l e s  syn thes ized  by Lehmsted t .  
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E X P E R I M E N T A L  

4(5)-Nit roimidazole  (Ha) and 2 -me thy l -4 (5 ) -n i t ro imidazo le  (lib) were  obtained f rom imidazole [14] (Ia) (mp 88-90~ 
and from 2-methy l imidazo le  [15] (Ib) (mp 141-143~ respec t ive ly ,  by a publ ished method [15] as modified by us:  0.44 
mole of I was dissolved in 6 ml of HNO 3 (d 1.42) at 30-40~ (cooling with ice). With s t i r r i n g  and cooling, 5 ml of conc. 
H2SO 4 was slowly added to the resu l t ing  solution (the t e mpe r a t u r e  rose  gradual ly  to 75~ The reac t ion  mixture  was 
boiled for 1 hr.  Then it was cooled, 8 ml of a mixture  of sul fur ic  and n i t r ic  acids (1 : 1) was added, and it was heated to 
a boll  for a fur ther  1 hr .  After  this  it was poured  onto ice, and the ni t ro der iva t ive  that prec ip i ta ted  was f i l te red  off, 
washed three  t imes  with water ,  and dr ied in the a i r .  4(5)-Nitroimidazole:  yield 73%, mp 308-310~ L i t e r a tu re  data 
[15]: mp 312-313~ 2-Methyl -4(5)n i t ro imidazole :  yield 60%, mp 254-256~ L i t e r a tu re  data [15]: mp 254~ 

Ni t ra t ion  of imidazole  der iva t ives  under  the condit ions for the n i t r a t ion  of 2 ,2 ' - b i s imidazo l e  [4]. A solution of 0.1 
mole of the substance  in 33.5 ml of HNO 3 (d 1.5) was boiled under  reflux.  After  cooling, 50 ml of conc. H2SO 4 was added 
and the mixture  was boiled for 2 hr 30 min, cooled, and poured onto ice. For  2 ,4(5)-d in i t ro imidazole ,  the t ime  of heating 
with HNO 3 was 5 rain and with the s u l f u r i c - n i t r i c  n i t ra t ing  mixture  15 min.  The aqueous acid solution was neut ra l ized  
with sodium bicarbonate ,  and the prec ip i ta te  of sodium sulfate was f i l te red  off and washed with water .  The f i l t ra te ,  
together  with the wash-wate r ,  was acidif ied with HNO 3 (d 1.32) unt i l  it was acid (to Congo Red), af ter  which another  5 ml 
of HNO 3 (d 1.32) was added and ext rac t ion  was ca r r i e d  out with e ther  (5 x 250 ml). The e therea l  ex t rac ts  were evaporated.  
The reac t ion  product ,  which deposited in the form of yellow c rys t a l s ,  was f i l te red  off, washed with water ,  and dried in 
the a i r .  

The reac t ion  mixture  obtained in the n i t r a t ion  of Ia was poured onto ice, whereupon the 4(5) -n i t ro imidazole  p r e -  
cipitated; it was f i l te red  off and then the IIIa was isolated.  The identity of the subs tances  obtained was es tabl i shed by 
chromatography with authentic products  and by the absence of a depress ion  of the mel t ing point  of mix tures .  

The isola t ion of V was ca r r i ed  out in a s i m i l a r  manner  to that of III. After  the e therea l  ex t rac ts  had been evapor -  
ated, the res idua l  oil was dissolved in 200 ml of water ,  a n d t h e  solut ion was neu t ra l i zed  with po tass ium carbonate  and 
sa tura ted  with po tas s ium chlor ide.  The po tass ium sal t  of V that deposited was f i l te red  off, washed with water ,  and 
dr ied.  Then it was dissolved in 200 ml of dil. HC1 (1 : 1), and the solution was extracted with e ther  (4 x 50 ml). On evap-  
ora t ion  an oil r ema ined  which c rys t a l l i zed  on standing over  CaC12. 

The re su l t s  of n i t ra t ion  a re  given in Table  2. 

Table  2. Ni t ra t ion of Imidazole Der ivat ives  under  the Conditions for 
the Ni t ra t ion  of 2 ,2 ' - b i s imidazo l e  

x m 

IIa  

l i b  

Ia 

IV 

*~ ~ Mp, ~ ' * ' Empirical formula  

{I Found,i . . . . . . .  % ' " Calculated,  % 

[ C [ H N i C" H i N 

I I Ia  2. !187--1883* 

I l l b  207--2083* 

I I Ia  187--1883. 
I l a  308--3103* 

V 4. 136--138 

0,75 C3H~N404 

iOOTiC,H4N,O, 

j C3HNsO~ - CaH4N25. 
! 

I i 35,44 23051,.42 3525.22.79 ,.28 
22.9,11.39135.01, 
28.,2 2.391 27.9, 
28.20 243  

26.26 1.94 356726.57 i 1.86 36.I6 
26.50 2.03 35.78 

45 

55 

31 
21 

26 

1*Acid a lumina  (obtained by washing c o m m e r c i a l  a lumina  with 3% HC1 
and then with d is t i l led  water  unt i l  f ree  f rom chloride ions; benzene 
methanol  (4 : 1) sys tem.  
2*Gave a depress ion  of the mel t ing point  with 2 ,4(5)-dini t ro imidazole ;  
K salt ,  mp 255-258~ (decomp., f rom water);  sa l t  with imidazole,  mp 
22 7-228~ (from water) .  
3*From water. 
4*Hygroscopic yellow substance soluble in water, ethanol, and acetone. 
K salt, mp 238-240~ (from water). 
~*Salt of V with imidazole, mp 210-211.5~ (from water). 
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1 - M e t h y l - 4 , 5 - d t n t t r o i m i d a z o l e  (VIia). When 0.44 g (2.5 mM) of I l ia  was methyla ted  with d imethyl  sulfa te  in the 
p r e s e n c e  of sodium b i ca rbona t e  [3], the y ie ld  of the me thy ld in i t ro imidazo le  VIia  was 0.3 g (63%). Mp 73-75~ (from 
methanol) .  Rf 0.65 [A1203; benzene -me thano l  (25 : 1)]. Found %: C 27.93, 28.07; H 2.34, 2.38; N 32.31, 32.35. C4HtN404. 
Ca lcu la ted  %: C 27.91; H 2.34; N 32.56. 

When 4 , 5 - d i n i t r o i m i d a z o l e  (IIIa) was methy la ted  with d iazomethane  [3], the y ie ld  of the imidazo le  VIIa was 0.4 g 
(72%), rap 73-75~ ( f rom methanol) .  The c h r o m a t o g r a m  showed the p r e s e n c e  of a s ingle  subs tance  ident ica l  with the 1- 
m e t h y l - 4 , 5 - d i n i t r o i m i d a z o l e  obta ined by the methyla t ion  of 4 , 5 - d i n i t r o i m i d a z o l e  with d imethyl  sulfa te  in an a lka l ine  
medium.  

1 , 2 - D i m e t h y l - 4 , 5 - d i n i t r o i m i d a z o l e  (VIIb). Compound IIIb was methy la ted  with d imethyl  sul fa te  in the p r e s e n c e  of 
sod ium b ica rbona te .  The y ie ld  of VIIb was 65%. Mp 49-50~ (from ethanol) .  ~,fR 0.62 [A1203; benzene -me thano l  (25 : 1)]. 
Found %: C 31.85, 31.97; H 3.48, 3.36; N 29.93, 30.08. CsH6NtO 4. Calcu la ted  ~0: C 32.26; H 3.25; N 30.10. 

1 - M e t h y l - 2 , 4 , 5 - t r i n i t r o i m i d a z o l e  (VIII). The t r i n i t r o i m i d a z o l e  V obtained f rom 10 g (40 re_M) of the p o t a s s i u m  sa l t  
was methy la ted  with d iazomethane  in e the r .  The y ie ld  of VIII was 3.54 g (65%) of a yel low c r y s t a l l i n e  subs tance  r e a d i l y  
so luble  in e the r ,  d ich lo roe thane ,  and a lcohols ,  and spa r ing ly  so luble  in carbon  t e t r a c h l o r i d e ,  benzene,  hexane,  and water ;  
mp 81.5-82.5~ [from d ich lo roe thane- . ca rbon  t e t r a c h l o r i d e  (1 : 1)]. Found %: C 22.11; 22.22; H 1.47, 1.57. CtH3NsO 6. 
Calcu la ted  %: C 22.13; H 1.39. 

1 ,4 (5?) -Din i t ro imidazo le  (Via). A suspens ion  of 0.5 g of 4 (5 ) -n i t ro imidazo le  (Iia) in 18.2 ml of ace t ic  ac id  was 
t r e a t e d  d ropwise  with 4.25 ml of n i t r i c  ac id  (d 1.5). The t e m p e r a t u r e  r o s e  to 50~ and the suspens ion  of Iia d i s so lved .  
Then 12.1 ml of ace t i c  anhydr ide  was added to the mix tu re  and it was le f t  to s tand for  an hour.  Af te r  th is  it was poured  
onto ice and the ac id  solut ion was e x t r a c t e d  with d ich loroe thane .  The d ich lo roe thane  e x t r a c t s  we re  washed twice with 
aqueous sodium b ica rbona te  solut ion and evapora ted .  The y ie ld  of the d i n i t r o i m i d a z o l e  Via  was 0.5 g (71.5%). Mp 91.5- 
92.5~ ( f rom ca rbon  t e t r a c h l o r i d e ) ,  Rf 0.33 ("ac id"  a lumina;  benzene) .  Found %: C 23.11, 23.22; H 1.44, 1.47; N 35.32, 
35.38. C3H2NtO4. Ca lcu la ted  %: C 22.79; H 1.28; N 35.34. The subs tance  cons i s t ed  of c o l o r l e s s  e longated needles  d i s -  
solving s lowly  in aqueous sodium ca rbona te  solut ion and r eac t i ng  ins tan taneous ly  with an aqueous solut ion of caus t ic  
po tash  with the a p p e a r a n c e  of an o range  co lo ra t ion .  The subs tance  is r e a d i l y  soluble  in d ich loroe thane ,  ch lo ro fo rm,  
benzene ,  and e the r ,  and spa r ing ly  so luble  in p e t r o l e u m  e the r .  

2 - M e t h y l - l , 4 ( 5 ? ) - d i n i t r o i m i d a z o l e  (VIb). This  was obtained with a y ie ld  of 80% f rom 2 - m e t h y l - 4 ( 5 ? ) n i t r o i m i d a z o l e  
(IIb) in a s i m i l a r  manner  to Via,  mp 121.5-122~ (from ca rbon  t e t r a c h l o r i d e ) ,  Rf 0.44 ("acid" ,  a lumina;  benzene).  
Found %: C 28.26, 28.41; H 2.28, 2.21; N 32.33, 32.14. CtH4NtO4. Calcu la ted  %: C 27.91; H 2.34; N 32.56. The p r o p e r -  
t i e s  of VIb a r e  s i m i l a r  to those  of Via .  

Act ion  of Concen t ra ted  Sulfur ic  Acid in the Cold on N - N i t r o i m i d a z o l e s .  

1 ,4 (5? ) -Din i t ro imidazo le  (Via). A solut ion of 0.5 g (3mM) of Via  in 5 ml of conc. H2SO 4 was left  overnight .  Then 
it was decomposed  with a f ivefold amount  of ice.  The IIa that  depos i t ed  was f i l t e r ed  off, washed with sodium b ica rbona te  
solut ion and with wa te r ,  and d r i e d  in the a i r .  Yield 0.23 g (66%), mp 308-310~ (from 20% ethanol) .  It was c h r o m a t o -  
g r a p h i c a l l y i d e n t i c a l w i t h a u t h e n t i c  4 (5 ) -n i t ro imidazo le  and gave no d e p r e s s i o n  of the mel t ing  poin t  in admix tu re  with it. 

2 - M e t h y l - l , 4 ( 5 ? ) - d i n i t r o i m i d a z o l e  (VIb). Compound IIb was obtained with a y ie ld  of 58% f rom VIb undei  ~ s i m i l a r  
condi t ions .  Mp 254-256~ (from ethanol) .  It was c h r o m a t e g r a p h i c a l l y  ident ica l  with authent ic  IIb and gave no d e p r e s s i o n  
of the mel t ing  poin t  in admix tu re  with it. 

Act ion  of Concen t ra ted  Sul fur ic  Acid  on N - N i t r o i m i d a z o l e s  with Heating. 

1 ,4 (5? ) -Din i t ro imidazo le  (Via). A so lu t ion  of 0.5 g (0.003 mole) of Via  in 5 ml  of conc. H2SO 4 was t r e a t e d  a t  120- 
125~ for  2 hr .  The r e a c t i o n  mix tu re  was cooled and was poured  into a f ivefold amount  of ice.  The solut ion was washed 
with 20 ml of d ich lo roe thane  and was then neu t r a l i z ed  with sodium b ica rbona te .  The p r e c i p i t a t e  of sodium sulfate was 
f i l t e r e d  off and washed with wa te r .  The combined  f i l t r a t e  and w a s h - w a t e r s  we re  ac id i f ied  with HNO 3 (d 1.32) and e x t r a c -  
ted  with e t h e r  (5 • 50 ml).  The e t h e r e a l  e x t r a c t s  were  evapora ted .  The c r y s t a l s  of 4 , 5 - d i n i t r o i m i d a z o l e  (IIIa) that  d e -  
pos i t ed  we re  f i l t e r e d  off, washed with wa te r ,  and d r i e d  in the a i r .  Yield 0.25 g {50%), mp 187-188~ (f rom water ) .  The 
subs tance  was c h r o m a t o g r a p h i c a l l y  ident ica l  with the 4 , 5 - d i n i t r o i m i d a z o l e  obtained by the n i t r a t ion  of 4 ( 5 ) - n i t r o i m i d a -  
zole,  and gave no d e p r e s s i o n  of the mel t ing  poin t  in admix tu re  with it.  The p roduc t  of methy la t ion  with d imethyl  sulfa te  
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was also chromatographically identical with the 1-methyl-4,5-dinitroimidazole obtained by the methylation of authentic 
4,5-dinitroimidazoles and gave no depression of the melting point in admixture with it. 

2-Methyl-l,4(5)-dinitroimidazole (VIb). When Vlb was heated in conc. H2SO 4 for 4 hr, 2-methyl-4,5-d[nitroimid- 
azole (IIIb) was obtained, in a similar manner to Ilia, with a yield of 40%. Mp 207-208~ (from water). The substance 
was chromatographically identical with the 2-methyl-4,5-dinitroimidazole obtained by the nitration of 2-methyl-4(5)- 
nitroimidazole and gave no depression of the melting point in admixture with it. The product of methylation with dimeth- 
yl sulfate was also chromatographically identical with the 1,2-dimethyl-4,5-dinitroimidazole obtained by the methylation 
of authentic 2-methyl-4,5-dinitroimidazole, and gave no depression of the melting point in admixture with it. 
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