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, 'Substitutive,, n i t ra t ion in the isoxazole  s e r i e s  was studied for  the f i r s t  t ime in the case  of 
3 ,5 -d ime thy l -4 -ha lo i soxazo le s .  The composi t ion of the reac t ion  mix tu res  was es tab l i shed  
by means  of quanti tat ive g a s - l i q u i d  ch romatography .  

React ions  involving r e p l a c e m e n t  of groupings other  than a proton,  for  example ,  r e p l a c e m e n t  of a 
halogen by a n i t ro  group [2, 3], occupy a modes t  posit ion among the widely sp read  e lec t rophi l ic  substi tution 
reac t ions  in he t e roa rom a t i c  compounds .  Data regard ing  the poss ib i l i ty  of convers ion  of iodoimidazoles  to 
n i t ro imidazoles  were  r ecen t ly  published [4]. 

We have found "subs t i tu t ive"  ni t ra t ion in the isoxazole  s e r i e s .  It was found that  not only 3 ,5 -d i -  
methyl i soxazole  {I) but a lso  i ts  4 -ha lo  de r iva t ives  [lode (II), b romo (III), and chloro  (IV)] undergo ni t ra t ion 
in acet ic  anhydride in the p re sence  of a cata lyt ic  amounts  of sulfuric  acid (method A). The format ion  of 
2 ,5 -d imethy l -4 -n i t ro i soxazo le  (V) was proved  p r i m a r i l y  by means  of ga s - l i qu id  ch roma tog raphy  (GLC) of 
the reac t ion  mix ture .  The r e s u l t s  a re  p resen ted  in Table 1. 

X ' ~ " - ~  CH3 HNO3 O2 N " ' I ' ~ C  H 3 
CI~3"~-.O/N CH ~<,.OJN 

I-Iv v 

I x = f l ;  I! g = | ;  I I I  x = B r ;  IV X = C I  

As one should have expected,  the react ion  p roceeds  read i ly  in the case  of 4-unsubst i tu ted isoxazole  
I, while its ra te  d e c r e a s e s  in the o rde r  H > I I I  > IV among the halo der iva t ives ,  i .e . ,  i t  is de te rmined  by 
the ene rgy  of he tero ly t ic  c leavage of  the c a r b o n - h a l o g e n  bond. The more  difficulty with which this c l e av -  
age takes  place ,  the g r e a t e r  the amount  of side products  fo rmed .  

"Substi tutive" ni t ra t ion a lso  p roceeds  s i m i l a r l y  in concent ra ted  sulfur ic  acid (method B). This 
method was p rev ious ly  desc r ibed  for  I, but we also studied this reac t ion  for  ha lo isoxazoles  II-IV by GLC. 
The expe r imen ta l  r e su l t s ,  which are  p re sen ted  in Table 1, a t t es t  to pr inc ip les  s i m i l a r  to those indicated 
above.  

It follows f rom the data in Table 1 that "subst i tu t ive"  ni t rat ion is p romoted  by ca r ry ing  out the r e a c -  
tion in acet ic  anhydride without heat ing.  Of the 4-ha lo i soxazoles ,  only iodo der iva t ive  II is smooth ly  con-  
ve r t ed  to 4 -n i t ro i soxazo le  V in sulfur ic  acid.  

The resul t ing  halogens a re  l ibera ted  e i ther  in f ree  fo rm or r eac t  fu r ther  with the components  of the 
reac t ion  mixk t re .  Under  the se lec ted  condit ions,  var ious  side reac t ions  can occur .  We are  p r e sen t ly  
studying the mos t  impor tan t  side reac t ion  - addition to the he te rocyc l ic  ring - in detai l .  

The m e c h a n i s m  of "subst i tut ive ' ,  ni t rat ion in the isoxazole  s e r i e s  has  not been subjected to spec ia l  
study. The C 4 a tom of the he te ro r ing  apparen t ly  undergoes  at tack by the n i t ronium cat ion.  The a l ternat ive  
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T A B L E  1. Cond i t i ons  fo r  the N i t r a t i o n  of I s o x a z o l e s  I - IV and C o m p o -  
s i t i o n  of  the  R e a c t i o n  M i x t u r e s  

Compound 

I! 
Ill 
III 
IV 
II 

I1[ 
III 
IV 
IV 

Nitration conditions I Reaction _mixture c o rn___  position___2, 
HNO3/---- ~ -  14-nitroisox- starting side 

method isoxazole, time 
�9 J g-equiv. " I t ,, [azole V compound products 

A 
B 
B 
Bl" 
B 
B ~  

6h  
24 h 

130 h 
48 h 
72 h 

I week 
2 week 

24 h 
2 month 
7.5h 
2 month 

17h 

39 
60 
78 
58 
60 
70 
49 
85* 
26 
12 
4 

ITaces 

61 
40 
22 
35 
8 

5 

54 
33 
54 
93 

7 
32 
3O 
46 

2O 
55 
42 
7 

* T h i s  is  the  y i e l d  of  i s o l a t e d ,  c h r o m a t o g r a p h i c a l l y  p u r e  n i t r o  d e r i v a -  
t i ve  V.  

At  50~ The t e m p e r a t u r e  in the r e m a i n i n g  e x p e r i m e n t s  was  20 ~ 

m e c h a n i s m  wi th  f o r m a t i o n  of a n i t r o s o  d e r i v a t i v e  and i t s  s u b s e q u e n t  ox ida t ion  to a n i t r o  c o m p o u n d  [6] i s  
not  r e a l i z e d  in th i s  c a s e ,  s i n c e  iodo d e r i v a t i v e  II  does  not  r e a c t  on h e a t i n g  in n i t r o u s  a c i d  ( sod ium n i t r a t e  
in a c e t i c  a c i d ) .  

EXPERIMENTAL 

Isoxazoles I-IV were obtained by described methods, and their physical constants were in agreement 
with the literature data. Gas-chromatographic analysis was carried out with a JGC-810 chromatograph 
with a flame-ionization detector (a 200 by 0.3 cm steel column filled with 10G SE-30 on Chromosorb W; 
column temperature 90~ and the carrier-gas (helium) flow rate was 60 ml/min. The relative retention 
times (the retention time of isoxazole I was I) were as follows: II 4.94; III 2.40, IV 1.43, and V 4.11. 

3,5-Dimethyl-4-nitroisoxazole (V). A solution of 4.46 g (0.02 mole) of iodo derivative II and 4.16 ml 
(0.I mole) of nitric acid (sp. gr. 1.5) in 20 ml of concentrated H2SO 4 was held at 20 ~ for 24 h, after which 
it was poured over ice. The precipitate was removed by filtration, washed with sodium thiosulfate solu- 
tion, and recrystallized from aqueous methanol (I : I). The yield of nitroisoxazole with mp 62-63 ~ (rap 
63.5 ~ [15]) was 2.4g (85~). 
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