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AN IMPROVED PROCEDURE FOR THE 

META-BROMINATION OF AROMATIC CARBONY L COMPOUNDS 

Richard F. Eizember and A. S .  Ammons 

Process Research and Development Division 
The Lilly Research Laboratories 

Indianapolis, Indiana 46206 

The procedure of Pearson and co-workers, u s i n g  a large excess o f  

aluminum chloride without solvent a t  re la t ively h igh  temperatures, i s  the 

method of choice for introduction of bromine in the 

carbonyl-substituted aromatic ring.l-" However, there can be some hand1 ing 

and work-up d i f f icu l t ies .  We have developed an improved procedure 

ut i l iz ing a 

the desired m-brominated product w i t h  subsequently milder conditions. 

position of a 

which gives the same t o  s l ight ly  better yields of 

Br 

Two solvents of choice a re  methylene chloride and 1,2-dichloro- 

ethane.7 

handling characterist ics.  

compound r a t io  i s  1.7 t o  1.0 molar equivalents. Higher ra t ios  o f  alumi- 

num chloride do not give bet ter  yields of E-bromination and lower rat ios  

cause increasing amounts of acyl bromination.8 Optimal temperatures a re  

in the 35-45" range. 

lS2-Dichloroethane produces 5-8% higher yields w i t h  easier 

The optimal aluminum chloride t o  carbonyl 

This reaction procedure has been scaled up to  kilogram quantit ies 

2 5 1  
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with good r e p r o d u c i b i l i t y  and has shown genera l i t y  as shown i n  the  fo l low-  

i n g  t a b l e  using 1,2-dichloroethane as solvent.  The physical  constants o f  

Table 1. m-Bromination o f  Aromatic Aldehydes and Ketones 

Reagent Product Y i e l d  L i t .  Yield1-" 

Acetophenone 3-8 romoacetophenone 74% 70% 

Propriophenone 3-Bromopropri ophenone 71% 60% 

4-Methy 1 - 3-Bromo-4-methyl- 6 3% 56% 

the compounds reported i n  the  tab le  were cons is ten t  w i t h  those reported i n  

the l i te ra tu re . ' ' "  

Benza 1 dehyde 3-Bromobenzaldehyde 7 5% 59 % 

4-Tolualdehyde 3-Bromo-4-to1 ualdehyde 63% 44% 

acetophenone ace tophenone 

EXPERIMENTAL 

3-Bromoacetophenone.-The general procedure i s  il l u s t r a t e d  by the  bromi- 

na t ion  o f  acetophenone. I n t o  a one l i t e r  three-necked f lask ,  equipped 

with a condenser, dropping funnel and a mechanical s t i r r e r ,  was added, 

under nitrogen, 233 g (1.75 mole) o f  anhydrous aluminum ch lo r i de  and 300 m l  

o f  1,2-dichloroethane. some o f  the aluminum c h l o r i d e  does n o t  dissolve.  

To t h i s  reac t i on  mix tu re  was then added 120 g (1.0 mole) o f  acetophenone 

a t  a r a t e  such t h a t  the temperature remained between 30-50'. 

mixture was s t i r r e d  f o r  30 min. a t  40'. 

then added dropwise over a 60 min. period; the  reac t i on  temperature 

should be kept between 30-40" by heating, i f  necessary, s ince  the  

add i t i on  o f  the bromine i s  s l i g h t l y  endothermic. The r a t e  o f  a d d i t i o n  o f  

bromine i s  dependent upon the  e f f i c i e n c y  o f  a scrubber system t o  neu t ra l -  

i z e  the hydrogen bromide t h a t  i s  l i b e r a t e d  dur ing the  r e a ~ t i o n . ~  

The reac t i on  

Bromine (176 g, 1.1 mole) was 

The reac t i on  mix tu re  was al lowed t o  s t i r  f o r  an add i t i ona l  30 min. 

a f t e r  completion of t he  bromine a d d i t i o n  and then caut ious ly  poured over 

i c e  (approximately 400 g) with ag i ta t i on .  A f t e r  a l l  t he  excess aluminum 

c h l o r i d e  had heen hydrolyzed, the  organic l a y e r  was separated and t h e  

aqueous so lu t i on  extracted wi th  a 100 m l  p o r t i o n  o f  1,2-dichloroethane. 
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The combined organic so lu t i ons  were concentrated i n  vacuo and f rac t i ona ted  

t o  y i e l d  139-147 g (70-74%), bp 114-117" (4 mn); nb5 1.5738-1.5742, 

mp 7-8". 
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