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Abstract- 3 ,3 ' -B i -2 - i soxazo l i nes  were ob ta ined  f rom t h e  r e a c t i o n  of b i s ( b u t y 1 -  

s u l f o n y l ) f u r o x a n  w i t h  o l e f i n s  i n  xylene-014F ( 1  : 1 )  a t  t h e  r e f l u x i n g  temperature.  

On t h e  o t h e r  hand, 3-(1-hydroxyimino)ethyl-2-i~oxazolines were ob ta ined  f rom t h e  

r e a c t i o n s  o f  3 -methy l -4 -methy lsu l fony l fu~oxan  w i t h  o l e f i n s  under  s i m i l a r  c o n d i t i o n s  

Severa l  types o f  r e a c t i o n s  have been known w i t h  respec t  t o  t h e  r e a c t i o n  o f  1.2.5-oxadiazole 

2-ox ides ( f u r o x a n s )  w i t h  ole fin^.^-^ Recen t l y ,  t h e  novel  types o f  t h e  n i t r o n e  c y c l o a d d i t i o n s  

I 
(eq. 1 )  and t h e  n i t r i l e  o x i d e  c y c l o a d d i t i o n s  (eq.  2 ) l b  were r e p o r t e d .  We r e p o r t  he re  some 

r e a c t i o n s  s i m i l a r  t o  eq. 2  us ing  some s u l f o n y l  s u b s t i t u t e d  fu roxans .  

React ions of  h i s - b u t y l  ( o r  bis-benzy1)sulfonylfuroxan ( l o r )  w i t h  s e v e r a l  d i p o l a r o p h i l e s  were 

c a r r i e d  o u t  i n  xylene-DMF (1  : 1)  a t  t he  r e f l u x i n g  temperature f o r  10 h. 3 .3 ' -B i -2 - i soxazo l i nes  

(4a--e) were i s o l a t e d  from t h e  r e a c t i o n  m i x t u r e .  The r e s u l t s  a r e  shown i n  Tab le  1. The r e a c t i o n  

  rob ably i n v o l v e s  concer ted  e l i m i n a t i o n  o f  a s u l f e n e  and r i n g  opening g i v i n g  n i t r i l e  o x i d e ,  

f o l l o w e d  by  c y c l o a d d i t i o n  w i t h  d i p o l a r o p h i l e s  as shown a t  f i r s t  row i n  Scheme 1. The p roduc t  (2, 
s i m i l a r  one t o  t h a t  shown i n  eq. 2, c o u l d  n o t  be i s o l a b l e  b u t  undergo f u r t h e r  e l i m i n a t i o n  o f  a  

s u l f i n i c  a c i d  t o  fo rm ano the r  n i t r i l e  ox ide.  

Reac t ions  of  3-methyl-4-methylsulfonyl ( o r  -4-benzylsulfony1)furoxan ( L o r  6) w i t h  te t radecene  

o r  a l l y l b e n r e n e  under  t h e  s i m i l a r  c o n d i t i o n s  began i n  t h e  same way as w i t h l ,  b u t  3- (1-hydroxy-  

imino)ethyl-2-isoxazolines ( 7 )  were i s o l a t e d  because of  a  poor  a b i l i t y  o f  a l k y l  g roup  f o r  t he  - 



Table 1. Reactions of Sul fonyl  S u b s t i t u t e d  Furoxans w i t h  D i p o l a r o p h i l e s  

run y i e l d a '  
No Furoxan D i p o l a r o p h i l e  Product % MP ( T I  

I-Tetradecene 

I-Nonene 

Al ly lbenzene 

A l l y l  r p i t r o p h e n y l  e t h e r  

Cyclododecene 

I -Tetradecene 

I-Tetradecene 

Al ly lbenzene 

1-Tetradecene 

Norbornene 

Norbornene 

Norbornene 

Norbornene 

Norbornene 

Norbornene 

2 (X = CI2Hz5, Y = H) 

4b (X = C7H15, Y = H) - 
4c (X = CH2Ph, Y = H) - 
2 (X = CH20C6HqN02, Y = H) 

(X, Y = -CIOHZO-) 

4a 
2 (X = Cl2HZ5) 

2 (X = CH2Ph) 

7a - 
I L a  

1 2  

1 2  

1 5  

10" 

12" 

a )  I s o l a t e d  y i e l d .  b )  These runs were underwent i n  r e f l u x i n g  xy lene and the  o thers  were 

i n  xylene-OMF ( 1  : I ) .  c )  These data were c i t e d  f rom r e f .  I b .  

4 a - e  

Scheme 1 
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e l i m i n a t i o n  (eq.  3 and Tab le  I ) .  

The r e a c t i o n s  desc r ibed  above were o n l y  f e a s i b l e  when furoxan has s u l f o n y l  ( o r  ca rbony l )  group 

w i t h  a-hydrogen. On t h e  con t ra ry ,  when s u l f o n y l  group has no a-hydrogen, n i t r o n e  t y p e  cyc loadduct  

( 1 2 )  was formed f rom t h e  r e a c t i o n  of bis(pheny1sulfonyl)furoxan (9 o r  3-methyl-4-phenylsulfonyl- 

furoxan ( 9 )  w i t h  norbornene i n  r e f l u x i n g  xyleneib ( r u n  12 and 14 i n  Tab le  I ) .  However, i n  xy lene-  - 
DMF, t h e  r e a c t i o n  o f  8 o r ) w i t h  norbornene gave an unexpected product ,  3-(3-hydroxy-2-norborny1)- - 
3a,4,5,6,7,7a-hexahydro-4,7-methanobenroisoxazoie (l&) ( r u n  13 and 15) .  The same compound (%a) 

was a l s o  ob ta ined  from t h e  r e a c t i o n  o f i w i t h  norbornene ( r u n  10 and 11) .  These r e a c t i o n  would 

proceed by a sequence of r e a c t i o n s  shown i n  Scheme 2 s i n c e  t h e  r e a c t i o n  of w i t h  norbornene i n  

xylem-DMF a t  t h e  r e f l u x i n g  temperature a l s o  gave 2. 

9 ; R = CH3, R' = Ph - (R'  = CH3)  

xy lene  

'2a 'Ob 

Scheme 2 

3-(I-Eicoseny1)-5-octadecyl-2-isoxazoline (5) was ob ta ined  f rom t h e  r e a c t i o n  o f L w i t h  1- 

eicosene. The fo rmat ion  o f  l3- can be exp la ined  by a mechanism s i m i l a r  t o  t h a t  of Scheme 2. 



Tab le  2. l lass and NAR Spec t ra l  Data o f  CycloadductS 

Compd. Mass ; Mle ilmr ( 6 )  

Found ( c a l c d )  [s was d i s s o l v e d  i n  DMSO-d6, t h e  o the rs  were i n  COC131 

4a 476.43(476.43) 0.7-1.8(m, 50 H), 2.85(dd, 2 H, J = 8 & 17) .  3.33(dd, 2 H, J = 10 & - 
17). 4.4-5.0(m, 2 ti) .  

4b 335.281336.28) 0.7-1.8(m, 30 H), 2.83(dd, 2 H, J = 8 & 171, 3.33(dd, 2 H, J 3 10 & - 
17),  4.4-5.0(m, 2 H ) .  

4c 320.15(320.15) 2.7-3.6(m, 8 H I ,  4.7-5.3(rn, 2 H), 7.35(5, 10 H ) .  - 
442.11(442.11) 3.0-3.7(rn, 4 H), 4.3(d, 4 H, J = 4 ) ,  4.9 5.5(m, 2 H) ,  7.15(d, 4 H, 

J = 9 ) ,  8 .2(d,  4 H ,  J = 9 ) .  

416.34(416.34) 1.1-2.3(m, 40 H),  3.3-3.7(m, 2 H). 4.5-4.9(m, 2 H). 

7a 296.251296.25) 0.7-1.8(m, 25 H), 2.2(s, 3 H), 2.7(dd, 1 H, J = 9 & 17). 3 .2(dd,  1 H, - 
J = 10 & 171, 4.4-5.0(m, 1 t i ) ,  8.3(s, 1 H, OH). 

7b 218.11(218.11) 2.15(s, 3 H i ,  2.6-3.5(m, 4 H i ,  4.7-5.2(m, 1 H), 7.2(s, 5 H), 8.7 - 
( 5 ,  1 H, OH). 

12.3 247,161247.16) 0.9-2.0(m, 12 H) ,  2.0-2.7(rn, 5 H), 3 . l ( d ,  1 H, J = 8), 3.4 ( b r ,  1 H, - 
OH), 3.93(d, 1 H, J = 7 ) ,  4 .35(d,  1 H, J = 8 ) .  

13 601.61(601.61) 0.7-1.8(m, 72 H). 2.0-2.6(m, 2 H), 2.7(dd, 1 H, J = 9 & 17 ) .  3.15 - 
(dd, 1 H, J = 10 & 17 ) ,  4.4-4.9(m, 1 H) ,  5.7-6.3(m, 1 H), 6.5(d, 

I H, J = 1 6 ) .  

The s t r u c t u r e s  of t h e  cyc loadducts (4- 2, c, 3, and i?) were ass igned on t h e  bas is  of 

e lementa l ,  mass, nrnr, and i r  s p e c t r a l  analyses (see Tab le  2 ) .  The assignment o f  t h e  s t r u c t u r e  

(g)  was f u r t h e r  suppor ted by comparison of p h y s i c a l  p r o p e r t i e s  o f  2 w i t h  those o f  an a u t h e n t i c  

specimen prepared from t h e  r e a c t i o n  of 3-methylfuroxan-4-carboxylic a c i d  w i t h  1- te t radecene.  4 

7a - 
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