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The crotonic condensation of 5-bromo-, 5-iodo-, and 5-ni~rofur- 
furals with 1-phenylbut-l-yn-3-one has been effected. 

C o n t i n u i n g  i n v e s t i g a t i o n s  in  t h e  f i e l d  of  h i g h l y  u n -  

s a t u r a t e d  c o m p o u n d s  of  t h e  f u r a n  s e r i e s ,  we  h a v e  

a t t e m p t e d  to  s y n t h e s i z e  v i n y l a c e t y l e n i c  f u r a n  k e t o n e s  
w i t h  a s y m m e t r i c a l  a r r a n g e m e n t  of  t h e  u n s a t u r a t e d  

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

t i m e ,  t h e r e  h a s  b e e n  no i n f o r m a t i o n  on  t h i s  c l a s s  of  

c o m p o u n d s  in the  l i t e r a t u r e .  Of  a l l  t h e  k n o w n  m e t h o d s ,  
t h e  m o s t  a c c e p t a b l e  p r o v e d  to  b e  t h e  c r o t o n i c  c o n d e n -  

s a t i o n  o f  a n  a c e t y l e n i c  m e t h y l  k e t o n e  w i t h  a l d e h y d e s  

in a n  a c i d  o r  a l k a l i n e  m e d i u m .  A s  t h e  m e t h y l e n e  c o m -  

p o n e n t  we u s e d  1 - p h e n y l b u t - l - y n - 3 - o n e  a n d  a s  t h e  

c a r b o n y l  c o m p o n e n r  b r o m o - ,  i o d o - ,  a n d  n i t r o f u r f u r a l s .  

In n o n e  o f  t h e  c a s e s  d i d  t h e  r e a c t i o n  s t o p  a t  t he  s t a g e  

of  t h e  f o r m a t i o n  of t he  c a r b i n o l .  T h e  IR s p e c t r a  of  
t he  c o m p o u n d s  o b t a i n e d  s h o w e d  the  a b s e n c e  of  a h y -  

d r o x y  g r o u p .  

~ - ~ . o + . , c - c a - r  - -  x--~-c,=c,'-co-c=_c-%., 
X =  Br, I. NO 2 

T h e  b r o m o -  a n d  i o d o f u r f u r a l s  r e a c t e d  r e a d i l y  w i t h  

t he  p h e n y i b u t y n o n e  in  e t h a n o l i c  s o l u t i o n  in  the  p r e s e n c e  

of  s m a l l  a m o u n t s  of  1 0 - 2 0 %  a q u e o u s  s o d i u m  h y d r o x i d e .  

U n d e r  t h e s e  c o n d i t i o n s  n i t r o f u r f u r a l  r e s i n i f i e d  c o m -  

p l e t e l y .  In t h i s  c a s e ,  t h e  r e a c t i o n s  w e r e  c a r r i e d  o u t  

in g l a c i a l  a c e t i c  a c i d  s o l u t i o n  w i t h  c o n c e n t r a t e d  s u l -  

f u r i c  a c i d  a s  c a t a l y s t .  

EXPERIMENTAL 

a) Equimolar amounts of 1-phenylbut-l-yn-3-one and 5-bromo- 
furfural were dissolved with heating in a small amount of 70-80% 
ethanol. After cooling, a 10-20% aqueous solution of sodium hydrox- 
ide (in an amount of 0.5 ml per mM of the initial ketone) was added 
with surfing. The mixture was kept for I 1/2 hr for the completion 
of the reaction. The crystals were filtered off with suction and washed 
with dilute hydrochloric acid and 50~ ethanol. The yield of 5-(5'- 
bromo-2'-furyl)-l-phenylpent-4-en-l-yn-3-one v~as 69.2%, mp 
119.5 ~ ~ C (from 75% ethanol). Found, %: C 60.10; H 3.18; Br 
26.41. Calculated for C~HgBr02, %: C 59.83; H 3.01; Br 26.53. IR 
spectrum: UCO 1617 (v.s), YC-------C 2177 (w) and 2224 cm "1 (v.s). 5- 
(5 '-Iodo-2'-furyl)-l-phenylpent-4-en-l-yn-3-one was obtained sim- 
ilarly, yield 58.4% , mp iii - 112 ~ C (from ethanol). Found, %: C 

52.01; H 2.76; 1 36.31. Calculated for CmHgIOz, 90: C 51.77; H 2.61; 

1 36.46. IR spectrum: VCO 1609 (v.s), UC~C 2175 (m) and 2221 cm -I 

(v.s). 
b) Concentrated sulfuric acid was added in drops to an equimolar 

mixture of 5-nitrofurfural and phenylbutynone in a small amount of 
glacial acetic acid and the mixture was left to stand at room tem- 
perature for 3 days. After this time, it had acquired a bright cherry- 
red coloration and the deposition of crystals had ceased. The yield 
of 5-(5 '-nitro-2'-furyl)-l-phenylpent-4-en-l-yn-3-one was 40.7%, 
mp 202.5~ ~ C (from ethanol). Found, %: C 67.11; H 3.54; N 
5.43. Calculated for C~HgNO 4, %: C 67.42; H 3.39; N 5.24. IR spec- 
trum: vCO 1606 (v.s), ~'C~C 2173 (m) and 2218 cm-1 (v.s). 
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lmidazolo[2, l -b]  thiazoles have been obtained by cyclizing [hiazo- 
lium salts synthesized by the reaction of 2-aminothiazole and 2- 
amino-4-methylthiazole with 2-haloacetylfurans. 

T h e  r e a c t i o n  of  2 - a m i n o t h i a z o l e  a n d  2 - a m i n o - 4 -  

m e t h y l t h i a z o l e  w i t h  2 - h a l o a c e t y l f u r a n s  in  c h l o r o f o r m  

h a s  g i v e n  t h i a z o l i u m  s a l t s  ( T a b l e  1). If t h e r e  i s  a 5 -  

n i t r o - 2 - f u r y l  o r  a 2 - f u r y l  g r o u p  in p o s i t i o n  4 of  t h e  

t h i a z o l e  r i n g ,  no  t h i a z o l i u m  s a l t s  a r e  f o r m e d .  T h e  

c y e l i z a t i o n  o f  t h e  t h i a z o l i u m  s a l t s  h a s  g i v e n  i m i d a -  

zo lo [2 ,  1 - b ] t h i a z o l e s  ( T a b l e  2). 

R N--CH2CO-- R' - -- N 
Hal~ 

NH 2 -- R ~ 

R=H,CH3;R'~H Bto NO 2 
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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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LUMINESCENCE OF SOME SULFUR-CONTAINING HETEROCYCLES AND THEIR 
SULFONES 
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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 .  

! H 

n l  IV 

o//\\o 
y VI 

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 

Irel Irel 

4'oo 

Irel 
,| 

4~o' 5bo 5~o sbo ?,,nm 4oo ~o 5oo ~so soo~.nm. 

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.  


