
12 KHIMIYA GETE1ROTSIKLICHESKIKH SOEDINENII 

SYNTHESIS AND REACTIONS OF f l -SUBSTITUTED FURANS 

Z.  N. N a z a r o v a ,  Yu. A. Babaev,  a n d L .  G. Umanskaya  

Kh i miya  G e t e r o t s i k l i c h e s k i k h  Soedinen i i ,  Vol.  5, No. 1, pp.  17 -18 ,  1969 

UDC 547.722.4:542.951 

3-Bromofuran has been obtained in good yield by the reaction of 4, 5- 
dibromo-3,6-endoxohexahydrophthalic anhydride with quinoline at 
210-220 ~ C. It has been shown that the reaction of 3-bromofuran with 
acetic anhydride in the presence of perchloric acid forms 2-acetyl- 
3-bromofuran. 

f i -Ha lo fu rans  a r e  diff icul t  to obtain and have been 
little studied. The methods of preparing them de- 
scribed in the literature [1- 3 ] are laborious and give 
low yields. The search for a better route to the syn- 
thesis of fi-halo-substituted furans is of interest in 
connection with the possibility of converting them via 
the lithium derivatives [4] into fl-substituted furans 

difficult to obtain by other methods. 
We have developed a convenient method for the prep- 

aration of f i - b r o m o f u r a n  (III) with a y i e l d  of up to 80% 
by the t h e r m a l  d e c o m p o s i t i o n  of 4, 5 - d i b r o m o - 3 ,  6-  
endoxohexahydroph tha l i c  anhydr ide  (II) in the  p r e s e n c e  
of quinol ine  in a c c o r d a n c e  with the fol lowing s che me :  

Br H H 

0 ~ J k ' (  J. / 0  .~22o'~ 
C"CI3 H/B~r~ ~cO "~0/ ~ C O  

i II  I I I  

The  compound III s y n t h e s i z e d  in t h i s  way was  i d e n -  
t i c a l  with the f i - b r o m o f u r a n  ob ta ined  by  the d e c a r b o x -  
y l a t i on  of 4 - b r o m o f u r a n - 2 - c r a b o x y l i c  ac id .  

On a c e t y l a t i o n  of II ,  in ana logy with the  c a s e  of 
a - b r o m o f u r a n  [5], an oi ly  a c e t y l b r o m o f u r a n  with bp 
222 ~ C, Xma x 265 nm (log e 4.32) was ob ta ined .  The  
s e m i c a r b a z o n e  (SC) had mp 219-220  ~ C. In the l i t e r a -  
t u r e  only 2 - a c e t y l - 4 - b r o m o f u r a n  [1] with mp  6 9 . 5 -  
70 ~ C (rap of the SC 189-190  ~ C, g iv ing  4 - b r o m o p y r o -  
m u c i c  ac id  on oxida t ion  [1]) and 2 - a c e t y l - 5 - b r o m o -  
f u r a n  with mp 95-96  ~ C, kma  x 262 nm (log e 4.21) (mp 
of the  SC 204 ~ C, ox ida t ion  g ives  5 - b r o m o p y r o m u e i e  
acid)  have been  d e s c r i b e d .  

The oxida t ion  of the a e e t y l - f l - f u r a n  tha t  we ob ta ined  
d id  not  g ive  t h e s e  a c i d s .  Thus ,  in a c c o r d a n c e  with the  
o r i e n t a t i o n  r u l e ,  the a c e t y l a t i o n  of f l - b r o m o f u r a n  f o r m s  
2 - a c e t y l - 3 - b r o m o f u r a n  (IV); In c o n t r a s t  to 2 - a e e t y l -  
5 - b r o m o f u r a n  [6], IV does  not  g ive  a dye on be ing  
h e a t e d  with sod ium po lysu l f i de .  

E X P E R I M E N T A L  

4, 5-Dtbromo-3, 6-endoxohexahydrophthalic anhy- 
dride (II). A 16.6 g amoun t  of the f ine ly  g round  adduc t  
[7,8] was shaken  with 50 ml  of c h l o r o f o r m  and,  with 
ice  w a t e r  cool ing ,  16 g of b r o m i n e  in 50 m l  of c h l o r o -  
f o r m  was  added  in s m a l l  p o r t i o n s .  The adduc t  d i s s o l v e d  
and then the b r o m i n e  d e r i v a t i v e  p r e c i p i t a t e d .  The m i x -  
t u r e  was  lef t  to s tand  for  an hour  and was  then f i l t e r e d .  
Yie ld  26.2 g (78%). Mp 159 ~ C ( f rom c h l o r o f o r m ) .  

~ - B r o m o f u r a n  (III), a) A m i x t u r e  of 127.8 g of the 
f r e s h l y - p r e p a r e d  d i b r o m i d e  II and  25 mI  of quinol ine  
was  s lowly  h e a t e d  to 210-220  ~ C ( i n c r e a s i n g  the t e r n -  

p e r a t u r e  f u r t he r  l eads  to spontaneous  r e s in i f i c a t i on ) .  
F i r s t  the  III d i s t i l l e d  off and then the quinol ine .  The 
d i s t i l l a t e  was t r e a t e d  with 10% HC1 solu t ion  to r e m o v e  
the quinol ine ,  washed  with wa te r ,  d r i e d  with anhydrous  
CaCI2, and d i s t i l l e d .  Yie ld  45.1 g (78%). Bp 102-103~ 
(745 mm) ;  n~ 1.4962; d 2~ 1.6605. 

b) A m i x t u r e  of 10 g of 4 - b r o m o - 2 - f u r a n c a r b o x y l i c  
a c i d  [9], 2 g of coppe r  powder ,  and 15 m l  of quinol ine 
was s lowly  hea ted  to 220 ~ C. The III that  d i s t i l l e d  off 
was t r e a t e d  in a s i m i l a r  m a n n e r  to the  p r e c e d i n g  m e t h -  
od.  Bp 102 ~ C; n~  1.4969; d 2~ 1.6608. F o r  a - b r o m o f u -  
ran :  bp 101-102  ~ (752mm);  n~ 1.4980; d 2~ 1.6500 [10]. 

2 - A c e t y l - 3 - b r o m o f u r a n  (IV), Ten  g r a m s  of III was 
t r e a t e d  with 30 m l  of a ce t i c  anhydr ide  and a drop  of 
60% H C I Q  and the m i x t u r e  was lef t  to s tand  for  30 rain.  
Then 50 m[ of w a t e r  was  added  and i t  was  d i s t i l l e d  
with s t e a m .  The oil tha t  d i s t i l l e d  ove r  was s e p a r a t e d  
off, the aqueous so lu t ion  was e x t r a c t e d  with e the r ,  the  
e t h e r e a l  e x t r a c t  was washed  with sodium ca rbona te  
so lu t ion  and with w a t e r ,  the e t h e r  was d r iven  off, and 
the  r e s i d u e  was  d i s t i l l e d .  Yie ld  12.8 g (74%); bp 222~ 
n ~  1.5489; d 2~ 1.6240. F o u n d , % :  C 37.72; H 2.65. C a l -  
cu la t ed  fo r  C6HbBrQ,  %: C 38.12; H 2.67. 

The  s e m i c a r b a z o n e  p r e c i p i t a t e d  d i r e c t l y  when s a t -  
u r a t e d  m e t h a n o l i c  so lu t ions  of s t a r t i n g  m a t e r i a l s  were  
m i x e d  in e q u i m o l e c u l a r  amoun t s .  Mp 219-220 ~ C (de-  
comp., from ethanol). Found, %: N 18.17. Calculated 

for CTHsBrN302, %: N 17.08. 
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