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As cxtention o f  our studies on mass spectrometry4, and particularly on its appli- 

cation for identifying isomcric compounds of pharmaceutical interest5, we exami- 

ncd and compared the mass spectra of thcsc compounds. 

RESULTS AND DISCUSSION 

The significant peaks of the 75 e V  mass spectra of la-h and ?a-h are reported in - 
table 1, and the metastable supported transitions were indicated by an asterisk 
an the arrows in thc ~ c h e n l e ~ .  

The molecular ion peaks are always observed and those of la-h are more intense - 
with respect to the corresponding la-11 isomers. The main Cragmentation processes 

involve eithcr the dialkylaminoethyl group linked to the exocyclic sulphur atom 

or the 5-acyl group. In particular la-h and G - h  evidence the base peak correspon- 

ding to the immanium ion g ,  arising by the energetically favoured cleavage of the 

ilinlethylcnic band (scheme 1). The some fragmcntatian affords a', in smaller amounts, 
with c h a r g r  retention an the heterocyclic moiety. 

The loss a f  the whole dialkylaminoethyl group was also observed indipendently an 

the heterocyclic structure or - 2 ; this is line with the losses of both alkyl r a -  
6 dicals occurring in a series of 3,s-bisalkylthio isothiazoles . In this process 

also thc charge was mainly mantained by the dialkylaminoethyl moiety, which should 

bc stabilized by formation of the cyclic ammonium ion 6 .  
Finally the loss of the whole dialkylami~~oethylthio radical gives the slightly abun- 

dant ion c_ ,  while the alpha c l e a r w g c  at the carbonyl group yields the acylium 

ion c!. 

S C l l t l l l '  1 -- Simple bond cleavage reactions 
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SCHEME 2 - P r a p o s c d  mechanisms f o r  t h e  main r e a r r a n g e m e n t  p roces s .  

~ \ l s a  t h e  r e a r r a n g e m e n t  p r o c e s s  i n v o l v i n g  a hydrogen m i g r a t i o n ,  s i m i l a r  t o  a i.lcLaf- 

f e r t y  r e a c t i o n ,  w i t h  c h a r g e  r e t e n t i o n  main ly  i n  t h e  enamine moie ty  ( i o n  e ) ,  c o n s t i -  

t u t e s  a n  i m p o r t a n t  common f r a g m e n t a t i o n  pathway (scheme 2 )  ; i n  t h i s  r e s p e c t  i t  

must b e  n o t i c e d  t h a t ,  w h i l c  hydrogen t r a s t e r i n g  r e a c t i o n s  on t h e  n i t r o g e n  of  the 

isothiazolc r i n g  a r e  v c l l  known6", t h e  o c c u r r e n c e  of a n  a n a l a g u o u s  p r o c e s s  i n -  

v o l v i n g  s u l p h u r  atom h a s  n o t  been  r e p o r t e d .  I n  o u r  compounds a n  a l t e r n a t i v e  mecha- 

n i sm,  p r a c c e d i n g  t h r o u g h  a hydrogen m i g r a t i o n  on t h e  e r o c y c l i c  s u l p h u r  atom v i a  a 
four-membered c y c l i c  t r a n s i t i o n  s t a t e ,  c a n n o t  b e  c x c l u d e d  a p r i o r i  . t iowever, com- 

p o s i t e  metastable peaks  f o r  bit+ e r e a c t i o n s  a r c  n o t  o b s c r v e d  e v e n  under  c o n d i t i o n s  

o f  h i g h  e n c r g y  r e s o l u t i o n  T h i s  s u g g e s t s  t h a t  i o n  e was n o t  farmed by two compet i -  
8 

t i v e  mechaniims . 
Other  p r o c e s s e s  o c c u r r i n g  i n  lower e x t e n t ,  i n v o l v e  t h e  l a s s  o f  t h e  amino group  a s  
r a d i c a l  o r  ;is m o l c c u l e  (scheme 3 ,  i o n s  f and g r e s p e c t i v e l y ) .  

S C I i l l t  3 - ILoss o f  the  d i a l k y l a i n i n o  proup - 

I X : N ;  Y = S  2 X z S :  Y - N  - - 
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The c h a r a c t e r i s t i c  breakdown p r o c e s s e s  i n v o l v i n g  i s o t h i a r n l e  r i n g  c l e a v a g e  t h r o u g h  

e n d o c y c l i c  N-S a n d / o r  S-C bond f i s ~ i o n ~ ' ~ * ~ - ~ ~  a r e  c a n ~ p l e t e l y  quenched b y  t h e  o c -  

c u r r e n c e  o f  t h e  e n e r g e t i c a l l y  mare f a v o u r a b l e  f r a g m e n t a t i o n s  due  t o  t h e  p r e s e n c e  

o f  t h e  5 - d i a l k y l a m i n o e t h y l t h i o  g r o u p ;  t h i s  makes t h e  mass  s p e c t r a  of l a - h  a n d  ?a-h 

v e r y  s i m i l a r .  However ,  a c o m p a r a t i v c  a n a l y s i s  o f  t h e  r e l a t i v c  i n t e n s i t i e s  e v i d e n -  

c e s  t h a t  t h e  r e a r r a n g e m e n t  r e a c t i o n  a f f o r d i n g  g o c c u r s  t o  a l o w e r  e x t c n t ,  w i t h  

r e s p e c t  t o  t h e  s i m p l e  bond c l c a v a g e  reactions, i n  - l a - h  compounds. I n  p a r t i c u l a r ,  

t h e  r e l a t i v e  abundance  r a t i o  l e l / l & l  c o n s t i t u t e s  an  i m p o r t a n t  a n d  immedia te  a n n l y -  

t i c a l  t o o l  t o  d i s t i n g u i s h  be tween  t h c  two s e r i e s .  I n  f a c t  i t s  v a l u e s  a r c  found  i n  

t h e  r a n g e s  f rom t o  0 . 1 0  t o  0 . 4 5  f a r  t h e  t h i e n o [ 2 , 3 - c ] i s o t l i i a z o l e s  (la-11) and iron, 

1 . 3 5  t o  5 . 4 5  f a r  t h e  t h i e n o  3  2  d i s o t h i a z o l e s  ( ?a -h ) .  Such  a d i f i c r c n c e  makcs u n -  [ , - I '  
n e c c s s a r y  t h e  a v a i l a b i l i t y  o f  b a t h  t e r m s  o f  t h e  i s o m e r i c  c o u p l c s ;  t h i s  a p p e a r s  o i  

i n t e r e s t  s i n c e  t h e  o t h e r  commonly u s e d  instrumental t e c h n i q u e s  g i v e  i n c o m p l e t e  i n  

f o r m a t i o n s  i n  t h i s  r e s p e c t .  I n  f a c t  t h e  '11 nmr s p c c t r a  show t h e  S-CH2 s i g n a l s  of  

t h o  t y p e  1 d e r i v a t i v e s  u p f i e l d  w i t h  r e s p e c t  t o  t l i o sc  o i  t h e  c o r r e s p o n d i n g  1 i s a -  

m e r s 2 ,  b u t  t h e  differences i n  c h e m i c a l  s h i f t s  a r e  v e r y  s m a l l  (<0 .2  ppm). On t h e  

o t h e r  h a n d ,  b o t h  i r 2 , 3  and uv3 d a t a  l e a d  t o  d i s c r i m i n a t e  between t h c  heterocyclic 

r i n g  1 o r  2 ,  b u t  t h e s e  g i v e  n o t  i n f o r m a t i o n  o n  t h e  2 - d i a l k y l a m i n o e t l ~ y l t h i o  g r o u p .  

EXPERIhlENTAL 

The compounds w e r c  p r e p a r e d  a s  i n  r e f .  3 .  Low r e s o l u t i o n  mass s p e c t r a  were  run  on  

a J e o l  JMS-01-SG-2 d o u b l e  f o c u s s i n g  mass s p e c t r o m e t e r ,  w i t h  n n  e l e c t r o n  bcam ene r -  

g y  o f  75 eV, an  a c c e l e r a t i n g  v o l t a g e  o f  5  RV and a n  e l e c t r o n  c u r r c n t  o f  1 0 0 p A .  

The s a m p l e s  were  i n t r o d u c e d  by a d i r e c t  i n l e t  system ( w i t h  a p r o b e )  i n t o  t h e  i o n  

s o u r c e  a t  a b o u t  200 'C .  F i r s t  f i e l d - f r e e  r e g i o n  m e t a s t a b l e  i o n s  were d e t e c t e d  by 

t h e  a c c e l e r a t i n g  v o l t a g e  s c a n  t e c h n i q u e .  
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