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A b s t r a c t  - Some new 1 . 3 - t h i a z i n e s  c o n t a i n i n g  1 . 3 - d i t h i o l a n e  

were s y n t h e s i z e d  by [ 4 + 2 l c y c l o a d d i t i o n  o f  2 - t h i o a c y l i m i n o - 1 . 3 -  

d i t h i o l a n e s  w i t h  m e t h y l  v i n y l  k e t o n e  and a l l o w e d  t o  react  w i t h  

sodium c y a n o b o r o h y d r i d e  t o  g i v e  u n u s u a l  r e d u c t i o n  p r o d u c t  

w i t h  a l o s s  o f  t h e  d i t h i o l a n e  r i n g  t o g e t h e r  w i t h  normal  C = N  

r e d u c t i o n  p r o d u c t s .  

1 . 3 - T h i a z i n e s  are a n  i m p o r t a n t  c l a s s  of compounds c o n t a i n e d  i n  a c e p h a l o s p o r i n  

s k e l e t o n  and h a v e  been  s t u d i e d  e x t e n s i ~ e l y . l - ~  P r e v i o u s l y  we r e p o r t e d  t h e  f o r -  
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mation of 2-thioacyliminodithiolane derivatives from the photoreaction of 1.2.4- 

dithiazole-3-thiones with olefins and their cycloaddition with some electron- 

deficient olefins and a~etylenes.~ In continuation of these studies on 1.3- 

thiazines and related compounds, we now wish to report a new synthetic method for 

2-thioacylimino-1,3-dithiolanes, their cycloadditions leading to l,3-thiazines, 

and a novel reductive cleavage of 1.3-dithiolane ring in the 1.3-thiazine 

derivatives. 

1.3-Thiazine derivatives 3a-c having a dithiolane ring were synthesized as shown 

in Scheme 1 by the cycloaddition of methyl vinyl ketone with 2-thioacylimino-1.3- 

dithiolanes 2 obtained by sulfurization of 2-acylimino-1.3-dithiolanes 1 with 

Lawesson ~eagent.~ The present method for the synthesis of 2 is more general 

than the previous one4 and can provide new 1.3-thiazine derivatives 3a-c with a 

substituent containing a functional group at the 2-position. We also attempted 

the reaction of 2d with methyl vinyl ketone, but the product was 4 (43%). Michael 

addition product of ene-thiol of 2d (Scheme 2).6 

Scheme 2 

When 3a-c were reduced with sodium cyanoborohydride in ethanol at pH 5, interest- 

ing products 5a-c without the dithiolane ring were formed along with normal 

reduction products of the C=N band, 6a-c (Scheme 3).' 
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The d i t h i o l a n e s  a r e  u s e f u l  h e t e r o c y c l e s  i n  o rgan ic  syntheses  and t h e  r educ t ive  

c l eavage  i n t o  t h e  corresponding hydrocarbons and t h e  h y d r o l y t i c  convers ion i n t o  

t h e  corresponding carbonyl  convers ion a r e  w e l l  known.8 The r e d u c t i v e  c leavage is  

mos t ly  c a r r i e d  out us ing Raney n i c k e l  and, a s  f a r  a s  we a r e  aware,  t h e  p resen t  

f i n d i n g  r e p r e s e n t s  t h e  f i r s t  example of r e d u c t i v e  removal of a d i t h i o l a n e  r i n g  by 

hydr ide  r eagen t s .  

This unusual  r e a c t i o n  most l i k e l y  proceeds  v i a  a  pathway as shown i n  Scheme 4 .  

Compound 6 was not  reduced t o  5 under t h e  i d e n t i c a l  r e a c t i o n  c o n d i t i o n s .  

5c t h u s  ob ta ined  can be conver ted  i n t o  a l c o h o l  8 which is  thought  to be a poten- 

t i a l l y  u s e f u l  compound f o r  t h e  s y n t h e s i s  of cephalospor in  d e r i v a t i v e s  (Scheme 

51.9 

Scheme 4 

Scheme 5  

I n  conc lus ion ,  we have prepared 1 .3 -d i th i az ines  w i t h  a  f u n c t i o n a l i z e d  s u b s t i t u e n t  

a t  t h e  2 -pos i t ion  and a d i t h i o l a n e  r i n g  a t  t h e  4 -pos i t ions ,  r e s p e c t i v e l y ,  and 

found a novel  method f o r  t h e  r e d u c t i v e  removal of t h e  d i t h i o l a n e  r i n g  used a s  an 



a c t i v a t i n g  g r o u p l o  f o r  t h e  c y c l o a d d i t i o n  o f  c o n j u g a t e d  t h i o a c y l i m i n e s .  We 

c o n s i d e r  t h a t  t h i s  f i n d i n g  p r o v i d e s  a u s e f u l  a p p r o a c h  f o r  t h e  s y n t h e s i s  o f  a 

cephem s k e l e t o n .  
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