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Abstract  - Tetramethylethylene and n i t r od ib romoace ton i t r i l e  i n  dichloromethane a t  25% 

gave 3-cyano-4,4,5,5-tetramethyl-2-isoxazolin-2-oxide (45%) and 2.3-dibromo-2,3-dime- 

thy1 butane (42%). 

I n  the  f i r s t  example o f  the formation o f  an isoxazoline-N-oxide by a react ion  between an o l e f i n  

and a nitrohalomethane, tetramethylethylene (2 moles) and n i t r o d i  bromoacetoni t r i le l  (NDBA) 2 i n  

dichloromethane a t  2 5 4  gave 3-cyano-4,4,5,5-tetramethyl-2-isoxazolin-2-oxide 3 (45%) and 2,3- 

dibromo-2.3-dimethylbutane 4 (42%). a known compo~nd ,~  eq(1). The s t ruc tu re  o f  the new heterocy- 

c l e  >was confirmed by an X-ray c r ys ta l l og raph i c  a n a l ~ s i s . ~  

It i s  proposed t h a t  the react ion  proceeded f ran  an intermediate brornonium methide 5/6. Sim i l a r  

abst rac t ion  of a "pos i t i ve "  n i t r o  or halo subst i tuent  i s  amply documented f o r  react ions between 

o l e f i n s  and tetrani t romethane, t r i n i t r o a c e t o n i t r i l e ,  bromotrinitromethane, and i odo t r i n i t r ome th -  

ane.'lS5 The formation o f  the heterocycle 3 and the dibromide 4 was a t t r i b u t e d  t o  a s t r a i g h t f o r -  

ward i n t e r a c t i o n  between the intermediate E a n d  the o l e f i n  1, eq(2), w i thout  d i f f e r e n t i a t i o n  

between concerted and stepwise pathways. (Metal s a l t s  of negat ively subst i tu ted de r i va t i ves  o f  

nitromethane converted o l e f i n s  i n  ap ro t i c  solvents a t  20-50% t o  isoxazoline-N-oxide~).~.~ 

The formations o f  the heterocycle 3 and the dibromide 4 d i d  not proceed from (a) rad ica l  precur-  

s o r ( ~ )  as was shown by a lack o f  i n h i b i t i o n  i n  product formation by the added presence of e i t h e r  

d i - w - b u t y l n i t r o x i d e  or tetracyanoethylene ( rad i ca l  scavengers), an observation supported by an 

absence o f  a CIDNP s igna l  fo r  the react ion .  Support for  the proposed intermediate s a l t  W w a s  

found i n  the complete suppression of the formation of the heterocycle 3 and no ef fect  on the for-  

mation of the dibromide 4 by the added presence o f  py r i d i ne  i n  the  react ion  mixture. It was as- 

sumed tha t  Dyr id ine  converted the intermediate t o  the dibromide 4 and pyr id in ium nitrocyanomethyl- 

i de  I, eq(3). however the l a t t e r  was not detected i n  the complex product mixture. S imi la r  t r e a t -  

ment converted =-stilbene t o  =-1,2-dibromo-I,?-diphenylethane, a known compound,' but  4,5- 

diphenyl isoxazol-3-cyano-2-isoxazol i n - 2 - 0  was not found. 

The react ion  was dependent on the intermediacy of a methide anion w i th  a severely l i m i t e d  a b i l i t y  

t o  undergo b l k y l a t i o n  by the counterion. Nei ther C -  nor 0 -a l ky la t i on  was detected. Formation o f  



t h e  heterocycle 2 by r i n g  c losure  from the  8-bromonitronate es te r  8 (hypothe t ica l  0 - a l k y l a t i o n  

product)  was considered u n l i k e l y  s ince  s i m i l a r  c y c l i z a t i o n s  from known 8-bromonitronate es te rs  2 

d i d  not  occur.5 

NDBALwas chosen f o r  i n v e s t i g a t i o n  s ince  the  cyanonitrobromomethide anion ?was assumed t o  be 

p lanar  and non-nuc leoph i l i c  as a consequence o f  the replacement of  a n i t r o  group i n  the  cyanodi- 

n i t rometh ide  anion (p lanar and n ~ n n u c l e o p h i l i c ) ~  w i t h  the  stereo-comparable bromo group. A 

cons idera t ion  of o l e f i n s  capable o f  abs t r ac t i ng  not  only the  " p o s i t i v e "  bromine from NDBA but  a l s o  

subsequently accept ing an e jec ted  bromide anion l e d  t o  the  choice o f  t h e  e l ec t r on  r i c h  o l e f i n .  

te t ramethy le thy lene 1.9 

(CH ) C-C-CN 
3 2 1  \t . 

(CH3)2C-C(CH3)2 t 02NC(CN)Br2 -+ (CH3)2C,0,N-0 t 

" 

R CBr Br 
21 I 

R2CON(0)==CX 

8 R = C H 3 , X = C N  - 
9 R - a l k y l ,  H: X = NO - 2 
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