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Abstract - The photolysis  of anhydro-5-acetyl-2,3-diphenylthiaiolium hydroxide (&) 

i n  alcohols yielded alkyl  2-acetyl-3-anilinocinnamates (2 )  and 1-acetyl-5,h-diphenyl- 

6-aza-2,3,4-trithiabicyclo[3.2.0]heptan-7-one ( t ) ,  i n  a r a t i o  of 2.6:l .  A mechanism 

which involves two consecutive t r a n s f e r s  of s u l f u r  atoms between rad ica l  intermediates 

i s  suggested. 

The photolysis  of mesoionic 4-thiarolones has been reported1" t o  y ie ld  complex mixtures, 

probably through rearrangements, decomposition and redox processes which involve the  i n i t i a l  

b icyc l ic  product g. I f ,  however, the photolysis  i s  carried out i n  alcohols i n  the presence 

of s u l f u r  acceptors (e.g. trimethyl phosphite),  enamino e s t e r s  (2) are f o m d  i n  high 

v i a  the  pathway out l ined:  

In l i g h t  of t h e s e  r e s u l t s ,  the photolysis of anhydm S-acetyl-Z,3-dipheny1thiazolium 

1 2  3 hydroxide4 (Ta, R =R  =Ph,R =COMe) w a s  pecul iar .  In methanol (without phosphite) it gave two 

products which were iden t i f i ed  as & (68%) and $ (26%). Similar ly i n  t e r t - b u t y l  alcohol it 

yielded a (65%) and 3 G7%). Thus one molecule of the s u b s t r a t e  & served as a su l fur  

acceptor from two others .  



Compounds 3 (mp 81'~) and a (mp 118'~) were i d e n t i f i e d  through s p e c t r a l  p roper t i es  ( i r ,  

'H and 13c NMR and ms) which arere i n  accord w i t h  t h e  assigned s t r u c t u r e s  and stereochemistry 

.(hydrogen bond between the e s t e r  carbonyl and t h e  NH group). Furthermore, & was i d e n t i c a l  

with, a product obtained in t h e  reac t ion  of diphenylimidoyl chlor ide wi th  methyl acetoacetate ,  

5 which .was previously assigned erroneously as  2 .  
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Compound (n np 1 0 9 ~ ~ ,  Cl,H13N02S3 by ana lys i s  and ms) s h m d  ir carbonyl absorptions a t  1750 

(8-lactam) and 1710 cm-' metone) .  The complete s t r u c t u r e  was determined by X-ray 

6 crystallography (see Figure).  

Perspective drawing of 4 S ign i f i can t  bond lengths (x) 
and angles (O) 

C1x7 1.6226 
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The few ~ p o r t e d " ~  p repa ra t ions  o f  t h e  1 ,2 ,3 - t r i th io lane  system a l l  u t i l i z e  addi t ion o f  

elementary s u l f u r  t o  double bonds. We have excluded t h e  p o s s i b i l i t y  of s u l f u r  extrus ion 

and subsequent cycloaddi t ian in t h e  p resen t  case by conducting t h e  pho to lys i s  i n  t h e  presence 

of a l a rge  excess  of s u l f u r ,  which caused no change i n  products  r a t i o .  We the re fo re  

suggest t h a t  t h e  formation of $ i nvo lves  two consecutive t r a n s f e r s  of s u l f u r  atoms between 

9 the r a d i c a l  in t e rmed ia tes ,  follawed by cyc l i za t ion  of the t r i - S  h i r a d i c a l .  The f a c t  t h a t  

general ly  R S 3 -  and RS2. r a d i c a l s  are more s t a b l e  than RS' (because of t h e  unpaired e l ec t ron  

p a r t i c i p a t i o n  i n  t h e  S-S bonds] make the process  thelmodynamically reasonable .  
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A s i m i l a r  mechanism can be drawn s t a r t i n g  with cleavage of t h e  o t h e r  C-S bond. The quest ion 

why this type o f  s u l f u r  t r a n s f e r  has k e n  o 6 n r v e d  only i n  t h e  case of  and no t  i n  t h e  

pho to lys i s  o f  other mesoionic 4- thiazolones  is still open. 
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