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A NEW SYNTHESIS O F  4-BROMOMETHYLBENZAL BROMIDE 

AND 1,4-bis(DIBROMOMETHYL)-BENZENE 

Department of Chemistry 
Kuwait U n i v e r s i t y ,  KUWAIT 

Although t w o  d i f f e r e n t  methods f o r  t h e  p r e p a r a t i o n  o f  4- 

bromomethylbenzal bromide I Ia  have been s t u d i e d ,  a one - s t ep  

s y n t h e s i s  o f  t h i s  compound i n  good y i e l d  has  y e t  t o  be achiev-  

ed.  

y i e l d  a mix tu re  of brominated  p r o d u c t s  from which I I a  was iso- 

l a t e d  i n  23% y i e l d . l r 2  Dre fah l  and P l o t n e r 3  i s o l a t e d  t h e  same 

p r o d u c t  a f t e r  t r e a t m e n t  of  p- to lua ldehyde  w i t h  phosphorous t r i -  

bromide i n  carbon d i s u l p h i d e  fo l lowed by brominat ion  o f  t h e  in -  

t e r m e d i a t e  p roduc t ,  4-methylbenzal  b romide , a t  140 i n  t h e  pre-  

sence of a powerfu l  s o u r c e  of l i g h t .  

I n  one such  method, p-xylene w a s  brominated a t  130° t o  

0 

R O C H O  + SOBr2 - R ' o C H B r z  

I I1 

a)  R = CH3 b)  R = CHO a )  R' = CH2Br  b )  R '  = CHBr2 

The o t h e r  compound 1,4-bis(dibromomethyl)ben~ene ( I Ib)  

h a s  been s y n t h e s i z e d  by v a r i o u s  r e s e a r c h  groups ,  b u t  a h i g h  

y i e l d  s y n t h e s i s  of t h i s  compound under  o r d i n a r y  c o n d i t i o n s  i s  

y e t  t o  be r e a l i z e d .  I n  one  such  method4l5 d r y  bromine w a s  
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added  t o  p-xylene  a t  150° followed by h e a t i n g  t h e  r e a c t i o n  mix- 

t u r e  a t  170° f o r  a s h o r t  t i m e ,  y i e l d i n g  a m i x t u r e  o f  p r o d u c t s  

f r o m  which I I b  w a s  i so la ted  i n  l o w  y i e l d .  R ~ s s i a n w o r k e r s ~ ’ ~  p r e -  

p a r e d  t h e  same compound by t r e a t m e n t  of p - x y l e n e  w i t h  bromine  

a t  140-60° i n  t h e  p r e s e n c e  of cumene h y d r o p e r o x i d e  o r  b e n z o y l  

p e r o x i d e  as a n  i n i t i a t o r  (20% s o l u t i o n  i n  p e n t a c h l o r o e t h a n e )  . 
Using  a n  e q u i m o l a r  m i x t u r e  o f  bromine  a n d  c h l o r i n e  a t  120-140°, 

Kasimov e t  a1.7 

P l a n d e r  and Zahalka’ have  u s e d  a n  i r r a d i a t i o n  t e c h n i q u e  f o r  

t h e  p r e p a r a t i o n  of same compound. 

h a v e  r e p o r t e d  a better y i e l d  of t h e  p r o d u c t .  

I n  o u r  h a n d s  t h i o n y l  bromide  r e a c t e d  w i t h  y t o l u a l d e h y d e  

( I a )  a n d  t e r e p h t h a l a l d e h y d e  ( Ib )  w i t h i n  2.5 h r s  y i e l d i n g  I Ia  

and  I I b  r e s p e c t i v e l y  i n  v e r y  h i g h  y i e l d s .  

EXPERIMENTAL SECTION 

4-Bromomethylbenzal  Bromide.-  A d d i t i o n  of t h i o n y l  bromide  ( 8  

m l )  to  p - t o l u a l d e h y d e  ( 6 . 0  g ,  0 .05 m o l l  a t  room t e m p e r a t u r e  

f o l l o w e d  by h e a t i n g  t h e  r e d  s o l u t i o n  a t  1 0 0 - l l O o  fo r  2 . 5  h r s  

l ed  t o  c o p i o u s  e v o l u t i o n  o f  s u l p h u r  d i o x i d e  and  hydrogen  bro- 

m i d e .  The s o l u t i o n  w a s  t h e n  cooled and  t h e  s o l i d  r e s i d u e  d i s -  

solved i n  c a r b o n  t e t r a c h l o r i d e .  The s l i g h t l y  p i n k  s o l i d  which  

s e p a r a t e d  w a s  f i l t e red  and d r i e d .  S u b l i m a t i o n  a t  95 /10 mm. 

f o l l o w e d  by r e c r y s t a l l i z a t i o n  f r o m  c a r b o n  t e t r a c h l o r i d e  ( 1 2 0  

m l )  g a v e  14 .0  g ( 8 0 % )  of 4-bromomethylbenzal  bromide as w h i t e  

p l a t e s ,  mp. 116O. I R  ( K B r ) :  1600 (a romat ic ) ,  840 ( p - s u b s t i -  

t u t i o n )  cm-’. NMR (CDC13) : 

3.5  (lH, s ,  C H B r 2 ) ,  6 .55  ( 2 H ,  s ,  C H 2 B r ) .  

- Anal .  C a l c d .  f o r  C H B r 3 :  C ,  27 .98 ,  H ,  2 .04 ;  B r ,  69.97.  8 7  

Found: C ,  27.94;  H ,  2 .05 ;  B r ,  69.80.  

0 

T 2 . 3  t o  2 .8  ( 4 H ,  m,  a romatic) ,  
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1,4-Pis(Dibromomethyl)benzene.- Addi t ion  of f r e s h l y  d i s t i l l e d  

t h i o n y l  bromide (15 m l )  t o  t e r e p h t h a l a l d e h y d e  (10.0 g,  0.07 

m o l )  a t  room tempera tu re  fo l lowed by h e a t i n g  t h e  mix tu re  a t  

100-120° f o r  2 h r s  r e s u l t e d  i n  cop ious  e v o l u t i o n  o f  SO2. 

A f t e r  about 20 minutes ,  t h e  a ldehyde  dissolved t o  y i e l d  a 

r e d  s o l u t i o n  and w i t h i n  t w o  h o u r s  of h e a t i n g ,  t h e  r e d  s o l u t i o n  

t u r n e d  t o  a s o l i d  mass. I t  w a s  coo led  and d i s s o l v e d  i n  carbon 

t e t r a c h l o r i d e  (600 m l ) .  The clear s o l u t i o n  t h u s  o b t a i n e d  was 

allowed to  s t a n d  a t  r o o m  t empera tu re  o v e r n i g h t .  The p r o h u c t ,  

1,4-bis(dibromomethyl)benzene,was o b t a i n e d  i n  q u a n t i t a t i v e  

y i e l d  as colorless n e e d l e s ,  mp. 168O. I R  ( K B r ) :  1600 (aro- 

m a t i c ) ,  850, 790 ( p - s u b s t i t u t i o n )  c m  . NMR ( C C 1 4 ) :  T 2.5 

(4H, s, aromatic), 3.4 ppm (2H, s, CHBr2).  

. 

-1 

s. Calcd f o r  C8H6Br4:  C ,  22 .7 ;  H I  1 . 4 2 ;  B r ,  75.8 

Found: C ,  22.68; H, 1.33;  B r ,  75.85 

1. 

2. 

3. 

4. 

5. 
6. 

7. 

8. 

9. 
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