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SELECTIVE PHOTOISOMERIZATION OF SOME 2,4,4,6-TETRASUBSTITTED 

4H-THIOPYRANS 

HOOSHANG PIRELAHI AND MEHRI SEYED HASHDROODI 

Department of Chemistry,University of Tehran,P.O.Box 

13145-143, Tehran, I ran .  

Abstract  
2,4,4,6 - t e t r a s u b s t i t u t e d  4H-thiopyrans i s  descr ibed.  

A s e l e c t i v e  photoisomerization observed i n  some 

INTRODUCTION 

Following our s t u d i e s  on t h e  photochromism and photoisomerization of 

some 4H-thiopyran d e r i v a t i v e s  1y 2 ,  the  s t r u c t u r e s  of t h e  photoproducts 

have been s tudied  by other  research groups which shed more l i g h t  on 

the  s t r u c t u r e s  of the  r e s u l t i n g  2H-thiopyran isomers3. I n  t h e  present  

study, the  s t r u c t u r e s  of t h e  photoproducts from non-photochromic 4H- 

thiopyrans 1 and photochromic 4H-thiopyrans 2 have been inves t iga ted  

i n  s o l u t i o n  and compared with those of t h e  f i n a l  s t a b l e  coloured comp- 

ounds i n  the  s o l i d  s t a t e .  Here, the  rearrenganent  d i f f e r e n c e  between 

a l k y l  and a r y l  groups i n  4-posit ion of t h e  thiopyran ske le ton  as w e l l  

as t h e  e f f e c t s  of solvent  p o l a r i t y  on t h e  ease of photoisomerization 

were determined i n  t h e  i d e n t i c a l  condi t ions.  

RESULTS AND DISCUSSION 

I r r a d i a t i o n  of non-photochromic 4-alkyl-2,4,6- triphenyl-4H-thiopyrans 

- 1 and photochromic 2,4,4,6-tetraaryl-4H-thiopyrans 2 i n  the  s o l i d  state 

or i n  s o l u t i o n  by a monochromatic UV l i g h t  a t  h=  254 nm led t o  the  

i d e n t i c a l  2H-thiopyran isomers with much lower y i e l d s  i n  t h e  s o l i d  state 

than i n  s o l u t i o n .  The progress  of photoisomerizations,which monitored 

by H-NMR spectroscopy,were q u i t e  f a s t  and y i e l d s  near ly  q u a n t i t a t i v e  

i n  methanol. 
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2: A r l  = Ph, p-MeOC6H4, p-NMe C H - 2 6 4  - 1: R = M e ,  C2H5, n-C H 

A r q  = p-CF C H 3 6 4  

To study t h e  e f f e c t s  of solvent  p o l a r i t y  on t h i s  photoisomerization 

the  so lu t ions  of 4H-thiopyrans were s e p a r a t e l y  i r r a d i a t e d  i n  methanol 

o r  benzene i n  t h e  same condi t ions.  The H-NMR spectra recorded a t  d i f -  

f e r e n t  time i n t e r v a l s  revealed t h a t  t h e  progress  of reac t ions  are much 

f a s t e r  and t h e  y i e l d s  are q u i t e  h igher  i n  methanol than i n  benzene 

so lu t ion .  

1 

The formation of the  s o l e  phenyl-shifted photoproducts with almost 

q u a n t i t a t i v e  y i e l d s  i n  - 1 c l e a r l y  s i g n i f y  t h a t  no d e t e c t a b l e  alkyl-shif-  

ted products are formed. 
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