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Abst rac t  - The s t ra ined  1,2,5-oxadiazoles o f  thianorbornane ser ies ,  which 

were obtained from diphenylthieno[3,4-cl-l,2,5-oxadiazole conta in ing t e t r a -  

va lent  su l f u r  and N-phenylmaleimide, reacted w i t h  o le f i ns  and unsymmetrical 

acetylenes i n  r e f l u x i n g  xylene t o  g i v e  the  corresponding i soxazo l i ne  and 

isoxazole de r i va t i ves  a r i s i n g  from cyc loadd i t ions  o f  o l e f i ns  and acetylenes 

t o  the  n i t r i l e  ox ide moie t ies  generated from the s t ra ined  oxadiazoles. 

Recently, i t  has been t h a t  thermolysis o f  the  s t ra ined  1,2,5-oxadiazoles 1 and 2, which 

were e a s i l y  obtained from diphenyl th ieno[3,4-cl-1 ,2,5-oxadiazole conta in ing t e t r a v a l e n t  su l f u r  and 

N-phenylmaleimide4, under m i l d  cond i t ions  resu l t ed  i n  r i n g  cleavage o f  the  oxadiazole r i n g  t o  

n i t r i l e  and n i t r i l e  oxide moie t ies  which cou ld  be captured as 1,3-cycloadducts t o  dimethyl 

acetylenedicarboxylate,  r espec t i ve l y .  

I n  the  present paper we wish t o  repo r t  on captur ing  n i t r i l e  oxide moiety, generated 

w i t h  o le f i ns  o r  unsymnetrical acetylenes. 

from L o r  

When a s o l u t i o n  o f  equimolar amounts of @-adduct J o r  e - a d d u c t  2 and N-phenylmaleimide (NPMI) 

i n  xylene was re f luxed under n i t rogen,  two isomeric 1 : l  adducts, 2 and 2 o r  % and G ,  were ob- 

t a i ned  respect ive ly .  The 1R spectra of a l l  1 :1 adducts exh ib i t ed  a very  weak band ascr ibab le  t o  
2 

vCCN absorp t ion  as observed i n  the  1 : l  adducts o f  L a n d 2  t o  dimethyl  acetylenedicarboxylate . I t  

i s  thus reasonable t o  conclude t h a t  the  1 : l  adducts, 2, g, and Q, S, are i soxazo l i ne  der iva-  



t i v e s  a r i s i n g  from 1,3-dipolar cyc loadd i t ions  o f  NPMI t o  t h e  n i t r i l e  oxide moie t ies  generated from 

1 5 1  and 5 respect ive ly .  The H NMR spectra s t rong l y  supported the assigned s t ruc tu res  . - 
Sim i l a r l y ,  1 and 2 reacted w i t h  dimethyl  maleate (OMR) o r  fumarate (DFR) t o  g i ve  the  corresponding 

two isomeric 1 : l  adducts, 9 and s, @ and g, o r  and z, & and a, respec t i ve l y  (Scheme 1 ) .  

S t ruc tu ra l  e l u c i d a t i o n  of 2 ,  6 ,  L, and 3 was accomplished on the bas is  o f  t h e i r  spect ra l  data. 

Scheme 1 
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6 The y ie lds ,  phys ica l  and spec t ra l  data o f  1 : l  adducts 3-8 are l i s t e d  i n  Tables 1 and 2 . 

Table 1. Reactions o f  S t ra ined Oxadiazoles L and 2 w i t h  Ole f insa 

Oxadiazole O le f i n  Reaction Product 

time, h Y ie ld ,  % Mp., OC 

1 NPMI 8 2 70 187-189(dec) - 
2 27 > 300 

2 NPMI 12 ‘k 68 277-2791dec) - 4b - 19 293-295(dec) 

1 DMA 16 % 73 141-144(dec) - 
5b - 6 178-180(dec) 

2 DMA 24 6a 64 262-264(dec) - 
6b - 7 251-252(dec) 

1 DF A 1.5 2 30 228.5-230.51dec) - 7b - 54 232.5-234.5(dec) 

2 DF A 3 8a 24 257-259(dec) 
" 8b - 47 249-251 (dec) 

a~ s o l u t i o n  of equimolar amounts of 1 o r  2 and an o l e f i n  i n  xylene was 

ref luxed. 

1 Stereochemistry of a l l  1 : l  adducts was deduced on the bas is  o f  H NMR spectra.  The inspect ion  of 

t h e  Dre id ing models i nd i ca tes  t h a t  A and are more favorab le  conformations f o r  the  adducts der ived 

from +-adduct 1 and E - a d d u c t  2 respect ive ly ,  and t h a t  the  d ihed ra l  angle (8) between H' and HZ 

i s  about 15' i n  A, whereas i t  i s  about 40' i n  B. The ca l cu la ted  J , ,  values are 11.5 and 7.3 Hz 

7 when 9s are 15' and 40°, r espec t i ve l y  . The observed J L 2  values (11.0-12.0 Hz) i n  the  adducts 

der ived from 1, and those (7.0-7.5 Hz) i n  the adducts der ived from 2 are  compatible w i t h  the  re-  

spect ive  ca l cu la ted  values. Thus, i t  m y  be concluded t h a t  the  perhydrothienopyrroledione moie t ies  

i n  adducts have s i m i l a r  con f i gu ra t i ons  i n  a- andb- types.  As seen i n  Table 2, the  H3 pro ton (6 

3.86-4.35) i n  the  4- type adduct appeared a t  a h igher  f i e l d  than t h a t  (6  4.68-5.01) i n  the  correspond- 



Tab le  2. S p e c t r a l  Data o f  1 :1 Adducts 3-J! 

' c ~ N ~  Adduct H' NMR (DMSO-d6), 6 nt 

4.68(1H, d, 5=10.2 Hz, H3) ,  4.84(2H, s, H1, Hz), 5.82(1H, d, J=10.2 Hz, 

Ha),  6.9-8.1(20H, m) 

4.35(1H, d, J=9.0 Hz, H a ) ,  4.80, 5.05(each lH,  d ,  5=12.0 Hz, H', HZ) ,  

5.8211H, d, 5-9.0 Hz, HU), 7.0-8.1 (20H, m) 

4.41, 5.10(each lH,  d, 5-7.5 Hz, HL, H z ) ,  5.01(1H, d, 5.9.5 Hz, H a ) ,  

5.90(1H, d, 5 ~ 9 . 5  Hz, H4) ,  6.7-8.1(20H, m) 

4.11(1H, d, 5 ~ 9 . 6  Hz, H a ) ,  4.47, S . l l ( e a c h  l H ,  d, 5.7.2 Hz, H', Hz) ,  

5.8011H, d, 5-9.6 HZ, H'), 6.75-7.95(20H, m) 

2.94, 3.64(each 3H, s ) ,  4.65, 5.06(each lH,  d, J=11.5 Hz, H1, HZ ) ,  4.87 

( l H ,  d, 5=11.5 Hz, H 3 ) ,  5.61(1H, d, 5=11.5 HZ, H1), 7.2-8.1(15H, m) 

3.49, 3.65leach 3H, s ) ,  4.14(1H, d, 5-11.0 Hz, H 3 ) ) ,  4.93(2H, 5 ,  H I ,  Hz) ,  
5.70(1H, d ,  J=11.0 Hz, HY) ,  7.1-8.1(15H, m) 

2.89, 3.60(each 3H, s ) ,  4.36, 5.14(each l H ,  d, 5=7.4 Hz, H1, Hz) ,  4.80 

( l H ,  d, J=11.4 Hz, H a ) ,  5.64(1H, d, 5.11.4 Hz, H'), 6.75-7.9(15H, m) 

3.56, 3.671each 3H, s l ,  3.86(1H, d, 5-11.5 Hz, H 3 ) ,  4.58, 5.10(each lH,  

d,  5.7.5 HZ, H', Hz) ,  5.76(1H, d, Ji11.5 HZ, H I ) ,  6.8-8.0(15H, m) 

2.99, 3.67(each 3H, 5) .  4.67, 5.031each lH,  d, J=11.0 Hz, H 1 ,  H z ) ,  4.80 

11H, d, 5-6.5 Hz, Ha) ,  5.6511H, d, 5-6.5 Hz, H4),  7.3-8.0(15H, ml  

3.68, 3.701each 3H, S) ,  4.2811H, d, 5-7.0 Hz, H'), 4.67, 4 . 9 6 ( e a ~ h  l H ,  d, 595 
J=11.0 Hz, H', Hz) ,  5.54(1H, d, 5.7.0 HZ, H1), 7.25-8.0(15H, m) 

2.95, 3.67teach 3H, s ) ,  4.37, 5.13(each lH,  d, 5-7.0 Hz, H1, H ~ ) ,  4 .86 595 
( l H ,  d, J=8.0 HZ, H", 5.71(1H, d, J 4 . 0  Hz, H"), 6.9-7.9(15H, m) 

3.59, 3.731each 3H, 51, 4.0511H. d, 5-8.0 Hz, H I ) ,  4.45, 5.03(sach lH,  d, 595 
5.7.5 HZ, HL, Hz) ,  5.58[1H, d ,  J=8.0 Hz, H* ) ,  6.85-7,95(15H, m) 

a~ v e r y  weak a b s o r p t i o n  band i n  a l l  adducts.  

b ~ l  NMR (CDC13): 6 4.35, 4.47(each lH,  d,  5-12.0 Hz, HL, Hz) ,  4.81(1H, d, J=10.0 HZ. H3) ,  5.59 

( lH ,  d, J-10.0 Hz, HU),  6.9-7.85(20H, m). 

NMR (CDC13): 6 3.50, 3.75(each 3H, s ) ,  4.01[1H, d, 5-11.0 Hz, H3),  4.43, 4.58(each l H ,  d, 

Jz10.5 Hz, H', H Z ) ,  5.25(1H, d, J=11.0 Hz, H I ) ,  7.0-7.9(15H, m). 

NMR (DMSO-d6): 6 52.0, 52.210%). 55.5, 65 .4 (quar t .  C) ,  54.8, 58.2, 58.5, 8 2 . 8 ( t e r t .  C) ,  

121(C=N), 1 5 7 . 2 ( i s o x a z o l i n e  3-C), 165.9, 166.8, 169.2, 171.0(C=0), 126.4, 127.2, 128.2, 128.8, 

129.1, 130.2, 130.7, 131.5, 131.6. 



i n g  ;-type adduct, because of an iso t ropy e f f e c t  o f  the  respect ive  phenyl group a t  the  3 -pos i t i on  o f  

perhydrnthiophene r i ng .  

I n  add i t ion ,  i t  may be concluded t h a t  the  cyc loadd i t i on  o f  o l e f i n s  

t o  the  n i t r i l e  oxide moiety i n  5 generated from 1 o r  2 proceeds 
S 

s t e r e o s p e c i f i c a l l y  from t h e  r e s u l t s  of reac t ions  o f  OMA and OFA. 

Next, i t  has been i nves t i ga ted  the react ions  o f  1 and 2 w i t h  

Nc'lEk- Ph - 0 
L 

methyl p rop io la te  i n  re f l ux ing  benzene (36 h )  or  xylene (6  h);  - 
the corresponding 1:l adduct _9 o r  1_0 was obtained as the  s o l e  i s o l a t e d  product  respect ive ly .  

S i m i l a r l y ,  the reac t i on  of 1 o r  2 w i t h  methyl pheny lprop io la te  i n  re f l ux ing  xylene f o r  24 o r  48 h  

gave the so le  1 : l  adduct ,lJ o r  respec t i ve l y .  

9  - z LL lz 

E, $, . 6, (see Scheme 1) 

1  8  9: y i e l d  83%; mp 138-140'; IR (KBr) 2220 cm-' (very  weak); H NMR (OMSO-d6) S 3.90 (3H, s) , 4.93, ,- 
8 5.16 (each lH, d, 5-12.0 Hz), 7.3-8.1 (16H, m, A r i  + isoxazole r i n g  4-L) . 

l_o: y i e l d  65%; mp 258-260' (dec); IR (KBr) 2230 cm-I (very  weak); 'H NMR (DMSO-d6) 6 3.89 (3H, s)', 

4.54, 5.37 (each lH, d, 5-7.0 Hz), 6.9-8.1 (16H, m, ArL  + isoxazole r i n g  4-!)a; 13c NMR (OMSO-d6) 6 

52.9, 59.4 I t e r t .  2 ) ,  55.4, 63.6 (quar t .  L ) ,  57.1 (OCH3), 109.7 ( isoxazo le  r i n g  4-C), 119.8 (GN), 
156.3, 160.7, 168.2, 169.4, 171.2 (PO,  isoxazole r i n g  3- and 5-2).  

8 11: y i e l d  30%; mp 142-144'; IR (KBr) 2230 cm-' (very weak); 'H NMR (OMSO-d6) 6 3.30 (3H, s)  , 4.80, - 
5.10 (each lH,  d, J.11.0 Hz) ,  7.3-8.2 (20H. m). 

u: y i e l d  29%; mp 247-249' (dec); IR (KBr) 2220 cm-' (very  weak); 'H NMR (OMSO-d6) 6 3.37 (3H, s l8 ,  

4.51, 5.31 (each l H ,  d, J-8.0 HZ) ,  6.95-8.1 (20H, m). 

1  On the bas is  of the above spect ra l  data, espec ia l l y  o f  H NMR spectra8, 2 and 2 o r  ; and were 

assigned t o  be the corresponding 1-cyano-3-(3-(5-methoxycarbonylisoxazoly1)l- or  1-cyano-3-(3-(4- 

methoxycarbonyl-5-phenylisoxazolyl)1-perhydrothienopyrroledione compounds respec t i ve l y .  
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