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The d i rec t ion  of homolyt ic  bromina t ion  of 4 -X-3 ,5 -d ime thy l i soxazo les  (X ~-~CH3, C1, Br,  p -  
O2NC6H4) with N-b romosucc in imide  (NBS) was studied by PMR spec t roscopy .  Two of the 
t h r ee  CH 3 groups  in 3,4, 5 - t r ime thy l i soxazo le  r eac t  with NBS, and the i r  ac t iv i ty  d e c r e a s e s  
in the o rde r  4-C > 5-C >>3-C. Only the CH 3 groups in the 5 posi t ion r eac t  in the remain ing  
compounds.  

The bromina t ion  of a number  of methyl i soxazoles  with N-b romosucc in imide  (RIBS) has been  inves t i -  
gated [2, 3], and the behavior  of comple te ly  r ing-subs t i tu ted  compounds was de te rmined  by the posi t ion of 
the CH 3 groups and the c h a r a c t e r  of the o ther  subst i tuents  [3]. To p rove  the s t ruc tu re  of the b romo  de r i -  
va t ives  obtained f r o m  3,4, 5 - t r ime thy l i soxazo le  {I) and 3 ,5 -d ime thy l -4 -ch lo ro i soxazo le  (II), they were  oxi-  
dized to i soxazo lecarboxyl ic  acids [3]. This reac t ion  did not p roceed  quantitat ively,  and one could t h e r e -  
fore  speak only of p r e f e r r e d  bromina t ion  of the CH 3 groups in the 4 posi t ion of i soxazole  I and in the 5 pos i -  
t ion of i soxazole  H. 

To obtain m o r e  nea r ly  comple te  informat ion  regard ing  the act ivi ty  of the CH 3 groups  in homolyt ic  
brominat ion,  we re inves t iga ted  the reac t ion  of I, II, and analogs of II  that  contain weak e l e c t r o n - a c c e p t o r  
subst i tuents  a t tached to the 4-C a t o m - 3 , 5 - d i m e t h y l - 4 - b r o m o -  (III) and 3 ,5 -d imethy l -4 - (p -n i t ropheny l ) i sox-  
azoles  (IV) - with an equivalent  amount of NBS. ~ Af ter  separa t ion  of the succinimide,  the reac t ion  mix tu r e s  
we re  subjected to ana lys i s  by PMR spec t roscopy ,  which was based  on the different  s ignals  f r o m  all of the 
CH 3 groups  [5] and, consequently,  on the pro tons  of the b romomethy l  groups .  

The m o s t  complex  PMR s p e c t r u m  was obtained fo r  the products  of b romina t ion  of I. I ts  in te rpre ta t ion  
(Table 1) showed that  two i s o m e r i c  b romomethy l i soxazo le s  (Va and Vb) and a d ibromo der iva t ive  (VI) a r e  
f o rmed  in yields of 58, 23, and 6%, respec t ive ly :  the sum of all  of the subs tances  in solution was a s sumed  to 
be 100%, and the solution a l so  contained s t a r t ing  I. The s ignals  of the pro tons  of the methylene  groups  s e rve  
as  the key  to the in te rpre ta t ion  of the spec t rum.  According to the l i t e r a t u r e  data, the chemica l  shif ts  of 
these  pro tons  in the hydrocarbon  side chain a r e  found at ~2 .5  p p m  (on the 6 scale)  [6], and the p r e s e n c e  of 
a halogen a tom on the s a m e  carbon a tom leads to a shift  in the s ignals  to weak field by ~ 2 p p m  [7, 8]. The 
magnitude of the chemica l  shift  of the pro tons  of the side chain of 4 -b romomethy l i soxazo le  (4.2 ppm) [7] is 
a lmos t  equal to that  obse rved  in the s p e c t r u m  of a mix tu re  of i s o m e r s  V for  the m o s t  intense signal in this 
region.  A compar i son  of the re la t ive  in tensi t ies  of the s ignals  of the methyl  and methylene  protons  leads 
to the conclusion that  the chemica l  shifts  at 2.27, 2.39, and 4.25 ppm c h a r a c t e r i z e  the pro tons  of 3 ,5-d imeth-  

�9 y l - 4 - b r o m o m e t h y l i s o x a z o l e  (Va). 

* See [1] for  communica t ion  XXVIII. 
See [4] fo r  the m e c h a n i s m  of b romina t ion  by means  of NBS. 
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TABLE i. Chemical Shifts of the Protons  of the Side Chains of 
Methylisoxazoles I-IX (on the 6 scale,  ppm)* R,--N----~R3~ 

RS - - ~ N  

Com- 
pound 

I 
II 

Ill 
IV 
Va 

VII 
VIII 

IX 

CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 
CH3 

2,12 
2,24 
2,17 
2,25 
2,27 
2,18 
2,27 
2,25 
2,22 
2,25 

CH3 
CI 
Br 
p-O2NCsH4 
BrCH2 
CH3 
BrCH.~ 
CI 
Br 
p-O2NCsH4 

6~ R ~ 65 

1,87 CHs 2,27 
- -  CH3 2,38 
-- CH3 2,33 
4~5 CH3 2,38 

CH3 2,39 
1,96 BrCH2 4,39 
4,30 BrCH2 4,47 

BrCH2 4,41 
-- BrCHs 4,35 
-- BrCH2 4,33 

*The chemical  shifts of the protons of the benzene rings in IV 
and IX are  not presented  in Table 1. 

Similarly,  the protons of 3 ,4-d imethyl -5-bromomethyl i soxazole  (vb) have chemical  shifts of 1.96, 2.18, and 
4.39 ppm. Finally, the chemical  shifts at 2.27, 4.30, and 4.47 ppm should be assigned to the protons of 
3- methyl-  4, 5- di (bromomethyl)isoxazole (VI). 

CH3~CH 3 NBS BtCHz~CH3 CH3--~-~CI'I3 BrCH2--~-~l CH 3 
c"~-%o.~ cH,-%o-s + s"c"C~o-~ + s~c"2-~,.o.~ 

I v a vb Vl 

Judging f rom the PMR spectra,  only the CH 3 groups in the 5 posit ion reac t  in the remaining three  
isoxazoles  (II-IV), and 5-bromomethyl isoxazoles  (VII-IX) are  formed. Here also, the react ions do not go 
to comp le t i on -  all of the react ion mixtures  contain s tar t ing mater ia l s .  

X--~]----~-Cti~ NB___~S X --~T---~- C tl 3 

C H3-<I...o.N BrCH2"-~O~N 

H-IV VII-IX 

II,Vll X : C | ,  IILVIII X=Br; IV,IX X=p-O2NCsH 4 

Thus the methyl  group in the 3 posit ion does not undergo react ion with NBS in any of the four investi-  
gated compounds. A simi.'lar observat ion was previously  made for  other methylisoxazoles  [3]. 

EXPERIMENTAL 

The PMR spec t ra  were  r ecorded  with a P e r k i n - E l m e r  R-12 spec t romete r  at 60 MHz with hexamethyl-  
disfloxane (HMDS) as the internal s tandard at ~ 35 ~ 

General Method. A 30-40-rag sample of benzoyl peroxide and (in portions) 5 mmole  of NBS were 
added with s t i r r ing  to a refluxing solution of 5 mmole  of isoxazole I-IV in 10 ml  of CC14, after  which the 
mixture was refluxed for  4 h. It was then cooled to 0 ~ and the precipi ta ted sueeinimide was removed by 
fi l t rat ion and washed on the f i l ter  with 3 ml of carbon te t rachlor ide .  The f i l t rate  was vacuum evaporated 
to 5 ml to give 10% solutions, which were  investigated by PMR spectroscopy.  
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