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2 - A m i n o - 3 - ( 2 - f u r a c y l ) t h i a z o l i u m  b r o m i d e  [1, 2] 
and i ts  4 - m e t h y l  d e r i v a t i v e  w e r e  c y c l i z e d  by  be ing  
bo i l ed  with an aqueous so lu t ion  of sod ium b i c a r b o n a t e ,  
whi le  for  the c y c l i z a t i o n  of the t h i azo l i um s a l t s  c o n -  
ta in ing  b r o m i n e  o r  a n i t ro  group in pos i t i on  5 of the 
furan  r i ng  i t  was  su f f i c ien t  to bo i l  them with w a t e r  o r  
e thanol .  

The ac t ion  of h y d r o b r o m i c  ac id  in ace tone  on the 
imidazolo[2 ,  1 -bJ th i azo le s  has  given t h e i r  h y d r o b r o -  
m i d e s .  
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The luminescence spectra (of crystals and toluene solutions) and the 
absolute quantum yields of the fluorescence of thianaphtheno[3, 2-b] - 
thianaphthene, tetraphenylthiophene, 2-phenylthianaphthene, and 
their sulfones have been measured, The oxidation of the sulfur het- 
erocycles to the corresponding sulfones leads to a marked decrease 
in the intensity of their luminescence. 

Su l fu r - con t a in ing  h e t e r o c y c l e s  p o s s e s s  a s m a l l e r  
c a p a c i t y  fo r  l u m i n e s c e n c e  under  i r r a d i a t i o n  with u l t r a -  
v io l e t  l ight  than t h e i r  oxygen and n i t r o g e n  ana logs .  
This  is c l e a r l y  shown, in p a r t i c u l a r ,  with the 2, 5 -  
d iphenyl  d e r i v a t i v e s  of thiophene,  p y r r o l e ,  and fu ran  
[1]. 

A few y e a r s  ago, i t  was  r e p o r t e d  [2] that  to luene  
so lu t ions  of  2 -pheny l th i anaph thene  sulfone (II) l u m i -  
n e s c e d  m o r e  s t r o n g l y  than so lu t ions  of 2 - p h e n y l t h i a -  
naphthene  (I) i t se l f .  
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It was  i n t e r e s t i n g  to a s c e r t a i n  w he the r  th is  p h e n o m -  
enon was a l so  o b s e r v e d  fo r  o t h e r  s u l f u r - c o n t a i n i n g  
h e t e r o c y c l e s  and t h e i r  su l fones .  

F o r  th is  p u r p o s e  we have  m e a s u r e d  the l u m i n e s -  
cence  s p e c t r a  (of c r y s t a l s  and to luene  so lu t ions)  and 
the abso lu t e  quantum y i e l d s  (~q) of the p h o t o l u m i n e s -  
cence  of the su l fu r  h e t e r o c y c l e s  I, III, V, and t h e i r  
su l fones  (II), (IV), and (VI). 

Both in the c r y s t a l l i n e  s t a t e  and in so lu t ions ,  the 
sulfone IV l u m i n e s c e d  in a l o n g e r - w a v e  r eg ion  and 
m o r e  s t r o n g l y  than the unox id ized  h e t e r o e y c l e  III (F igs .  
1 and 2). Thus,  fo r  a so lu t ion  of III  in to luene,  ~max 
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F i g .  1. L u m i n e s c e n c e  s p e c t r a  of c r y s t a l s  of I -VI :  I) 2 - p h e n y l t h i a n a p h -  
thene;  II) 2 -pheny l th i anaph thene  sulfone;  III) th ianaphtheno[3 ,  2 - b ] t h i -  
anaphthene;  IV) th ianaphtheno[3 ,  2 -b ] th ianaph thene  monosu l fone ;  V) t e -  

t r apheny l th iophene ;  VI) t e t r a phe ny l t h iophe ne  sul fone.  
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Fig .  2. L u m i n e s c e n c e  s p e c t r a  of to luene  so lu t ions  of I -VI :  
s y m b o l s  a s  for  F ig .  1. 77q = I 0.07; II 0.66; III 0.06; IV 0.38; 

V 0.198. 

of the  l u m i n e s c e n c e  is 405 nm, and for  c r y s t a l s  of 
III i t  is  425 nm;  fo r  so lu t ions  of IV in to luene  )~max = 
= 440 nm and for  c r y s t a l s  of IV 510 nm. The abso lu te  
quantum y ie ld  of the to luene  so lu t ion  of III  was 0.06 
and tha t  of IV 0.38 {according  to our  r e s u l t s ,  the a b -  
so lu te  quantum y ie ld  of a to luene  so lu t ion  of  II is  0.66 
and of  I 0.07). 

We a l so  o b s e r v e d  v i sua l ly  a c o n s i d e r a b l e  i n c r e a s e  
in the  i n t ens i ty  of the l u m i n e s c e n c e  of the c r y s t a l s  on 
p a s s i n g  f rom V to i ts  sul fone (VI). It is  i n t e re s t ing ,  
however ,  that  VI does  not  f l u o r e s c e  in to luene  s o l u -  
t ion.  

Thus, the  e x c l u s i o n  f r o m  the conjuga t ion  of the 
u n s h a r e d  e l e c t r o n s  of  the su l fu r  a tom in a r o m a t i c  
h e t e r o c y c l e s  by  t h e i r  c o n v e r s i o n  into the c o r r e s p o n d -  
ing su / fones  l e a d s  to a m a r k e d  i n c r e a s e  in the in ten-  
s i ty  of f l u o r e s c e n c e .  

This  conc lus ion  m a y  be  o f  p r a c t i c a l  i m p o r t a n c e  
in the p roduc t ion  of new o rgan i c  l u m i n o p h o r e s .  

The compounds  s tud ied  w e r e  s y n t h e s i z e d  as  d e -  
s c r i b e d  p r e v i o u s l y  [3]. The l u m i n e s c e n c e  s p e c t r a  
w e r e  m e a s u r e d  on an a p p a r a t u s  c o n s i s t i n g  of a SVDSh- 

500 q u a r t z - m e r c u r y  l a m p  f r o m  the s p e c t r u m  of which  
the exc i t i ng  l ine  a t  365 nm was  i so la t ed ,  a ZMR-3  
m i r r o r  m o n o c h r o m a t o r ,  and a F E U - 1 8  [ p h o t o e l e c t r i c  
m u l t i p l i e r  ]. 

The a b s o l u t e  quantum y i e l d s  of the p h o t o l u m i n e s -  
cence  w e r e  d e t e r m i n e d  by the equal  a b s o r p t i o n  me thod  
[4]. 
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