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A NEW SYNTHETIC APPROACH M THE 1.4.2-OXATHIAZOLE RING SYSTEM BY 

CIBA-GEIGY Research Centre. Bombay 400063. India 

The reaction of arylthiohydrmamic 

acids wlth dimethyl acetylenedicarboxylate 

yields, in one step, 3-Aryl-5-methoxy- 

carbonylmethylen6-5-methoxycarbonyl- 

1,4,2-oxathiazoles. 

Acetylenedicarhoxylic acid esters play a unique and important role in 

synthetic organic chemistry in that they can undergo, besides simple nucleophilic 

additions, cyclizations following nucleophllic additions as well as 1.2-, 1.3-, 

1.4-cycloaddit~ons leadmg to many an lnterest~ng carbocyclx and heterocyclic 

system.4 ' 

Over nine years ago we had occasion to examine the reaction of arylthio- 

hydroxamic acids (I) with dimethyl acetylenedicarboxylate (11) and would now 

like to report our findings. 

When methanollc solutions of equimolar quantities of 4-chlorophenylthio- 

hydroxamic acid (I, Ar = 4-chlor0phen~l)~ and I1 were mixed, set aside at room 

temperature for two days, filtered to remove traces of sulfur, the filtrate 

stripped oE the solvent under reduced pressure, the residual viscous liquid 

extracted repeatedly with hot pentane, and the pentane extracts cooled in dry 



ice-acetone bath, a solid was obtained which on recrystallization from 

hexane furnished a crystalline product, m.p. 88-90°, in 25% yield. The 

molecular formula (C H ClNO S) of the product indicated that it was a 
13 12 5 

1:l adduct of I ( A r  = 4-chlorophenyl) and I1 and that, consequently, it 

6 could possess any one of the structures represented by IIIa, IV, v or VI. 
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The i n f r a r e d  spectrum of  the adduct  showed no absorp t ion  i n  the ;NH 

o r  -OH reg ion  and a s t r o n g  and broad carbonyl  absorp t ion  a t  1740 cm-': Its 

100 KHz PMR Spectrum c a r r i e d ,  bes ides  two s i n g l e t s  ( 3  p ro tons  each) a t  6 3.73 

and 6 3.84 corresponding, r e s p e c t i v e l y .  t o  t h e  two methyl groups o f  t h e  two 

ester .  f u n c t i o n s  and an AA'BB' m u l t i p l e t  I4 p ro tons )  centered a t  6 8.02 

corresponding t o  t h e  4-chlorophenyl group, a h igh ly  s i g n i f i c a n t  RB q u a r t e t  

( 2  pro tons ,  S = 16  Hz) cen te red  a t  6 3.46 and no p ro tons  t h a t  could be axchanged 

with  D 0 even a f t e r  1 5  hours.  
2 

S t r u c t u r e  IV could be r u l e d  o u t  immediately f o r ,  i f  it were c o r r e c t ,  it 

would g i v e  r i s e  t o  an  absorp t ion  due t h e  hydroxyl group of  t h e  oxime func t ion  in 

~ t s  i n f r a r e d  spectrum and i ts  PMR spectrum should e x h i b i t  a s i n g l e t  due t o  t h e  

v i n y l  p ro ton  and a s i n g l e t  due t o  t h e  hydroxyl p ro ton  which should d i sappear  on 

exposure t o  D 0. 
2 

I f  t h e  adduct  possessed e i t h e r  of  t h e  s t r u c t u r e s  V o r  VI, i ts  PMR spectrum 

should d i s p l a y  a n  AB q u a r t e t  f o r  t h e  v i c i n a l  p ro tons  des igna ted  A and B r e s p e c t i v e l y ,  

wi th  a coupl ing cons tan t  n o t  exceeding lZHz a t  t h e  ve ry  extreme i r r e s p e c t i v e  of 

whether t h e i r  o r i e n t a t i o n  is o r  wi th  r e s p e c t  to each o t h e r .  The va lue  

of the coupl ing c o n s t a n t  o f  v i c i n a l  p ro tons  can be de r ived ,  w i t h m  c e r t a i n  

l i m i t a t i o n s ,  from t h e  Karplus equation7 which h a s  been a p p l i e d  e f f e c t i v e l y  by 

8 
Huisgen t o  e v a l u a t e  t h e  s t e reochemis t ry  o f  1 ,3-dipolar  cyc loadd i t ions  and 

which has  s i n c e  been modified by pachler. '  However, s t r u c t u r e s  V ( d i h e d r a l  

angle  e = 10' f o r  s a n d  130' f o r  trans) and VI ( B =  40- f o r  + a n d  160" f o r  

trans) can be excluded on t h e  b a s i s  of t h e  observed va lue  f o r  t h e  coupl ing 

c o n s t a n t  (i.e. 16Hz) which i s  much l a r g e r  than  t h a t  could be expected f o r  t h e  

spin-spin coupl ing of t h e  v i c i n a l  p ro tons  of e i t h e r  of  them. 

I n  f a c t  t h e  observed coupl ing p a t t e r n  wi th  t h e  coupl ing c o n s t a n t  of  16Hz 



is consistent only with the structure IIIa for the adduct which with its 

dia~tereotopic methylene protons would, in its NMR spectrum,be expected , , 

to exhibit an AB quartet with a J value of 16-18 Hz. 

COmpOund~ IIIb, IIIc, and.II1d were also prepared by th+sone,step 

procedure which constitutes a new route to the 1,4,2-oxathiazole ring system. 
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