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©  Production  of  crystalline  tribromostyrene. 

@  The  invention  relates  to  an  improved  process  for 
the  production  of  crystalline  tribromostyrene.  The 
process  involves  removal  of  hydrogen  bromide  in  a 
two  phase  system  with  the  aid  of  phase  transfer 
catalysts.  One  of  the  phases  used  is  an  aqueous  one 
containg  an  alkali  metal  hydroxide  whereas  the  sec- 
ond  comprises  bromoethyltribromobenzene  in  an  al- 
cohol  as  solvent. 
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Field  of  the  Invention: 

It  is  an  object  of  the  invention  to  provide  an 
improved  method  for  the  production  of  crystalline 
tribromostyrene. 

Procedure: 

The  reaction  is  carried  out  in  a.  preferred  mode, 
by  taking  a  molar  ratio  of  NaOH  (45%  aqueous 
solution)  to  substrate  of  about  2.5:1.  The  organic 
phase  consists  of  a  solution  of  jS-bromoethyl- 
tribromobenzene  in  the  appropriate  alcohol,  the 
preferred  one  being  isopropanol.  The  catalytic  sys- 
tem  is  a  quaternary  ammonium  salt  plus  sodium 
nitrite  as  in  U.S.  Patent  4,292,453.  The  reaction 
mixture  is  strongly  stirred  and  is  kept  at  35°-40°C 
for  a  total  of  45  minutes. 

>  

Prior  Art: 

Patent  No.  4,292,453,  relates  to  the  production 
of  tribromostyrene  using  methylene  chloride  as  sol- 
vent.  U.S.  Patent  4,423,262  relates  to  the  produc- 
tion  of  dibromostyrene  using  t-BuOH.  According  to 
the  former,  tribromostyrene  is  not  isolated  from  the 
reaction  mixture  in  a  crystalline  form,  and  remains 
in  a  solution  of  CH2CI2.  Its  ultimate  isolation  from 
such  solution  results  in  poor  yields.  Another 
drawback-  is  in  the  use  of  excess  alkali  (a  ratio  of 
NaOH  to  substrate  of  5:1)  and  long  reaction  times  - 
10  hours. 
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is  Examples: 

In  U.S.  Patent  No.  4,292,453,  Example  No.  5 
describes  the  synthesis  of  tribromostyrene  using 
methylene  chloride  as  a  solvent.  The  conditions 
described  require  a  molar  ratio  of  caustic  to  /S- 
bromoethyltribromobenzene  of  5:1  and  10  hours 
reaction  time  at  30°G. 

The  process  of  the  invention  using  a  select 
solvent  for  the  reaction,  results  in  a  much  shottfrr 
reaction  time  with  a  considerably  reduced  amount 
of  caustic. 

The  starting  material  for  the  reactions  de- 
scribed  was  obtained  by  brominating  0- 
bromoethylbenzene  with  three  moles  of  bromine  at 
40°C  in  the  dark  and  in  the  presence  of  0.5%  by 
wt  of  reduced  iron  catalyst.  The  gas  chromatog- 
raphic  composition  of  the  starting  material  was  as 
follows: 
beta-bromoethyldibromobenzene  =  5% 
beta-bromoethyl-2,4,5-tribromobenzene  =  82% 
beta-bromoethyl-2,4,6-tribromobenzene  =  8% 
beta-bromoethyltetrabromobenzene  =  5% 
The  overall  concentration  of  the  above  components 
was  97%  with  3%  of  unidentified  heavy  products. 

20 
Summary  of  the  Invention 

The  invention  relates  to  a  process  for  the  pro- 
duction  of  crystalline  tribromostyrene  which  com- 
prises  effecting  an  elimination  of  hydrogen  bromide 
in  a  two-phase  system  by  phase  transfer  catalysis, 
said  phases  comprising  an  aqueous  phase  of  an 
alkali  metal  hydroxide  and  a  second  phase  com- 
prising  the  j8-bromoethyltribromobenzene  substrate 
in  a  solvent  selected  from  Ci-to  Cralcohols.  A 
preferred  embodiment  relates  to  a  process  where 
j8-bromoethyltribromobenzene,  triethylbutyl  ammo- 
nium  bromide,  sodium  nitrite  and  isopropanol  are 
stirred  with  aqueous  sodium  hydroxide  so  as  not  to 
exceed  about  40°C,  filtering  off  the  resulting 
tribromostyrene,  dissolving  in  a  suitable  solvent, 
washing,  drying  and  removing  part  of  the  solvent 
under  reduced  pressure,  and  cooling  to  obtain  the 
crystalline  product. 

When  using  a  two-phase  system  for  the  el- 
minination  reaction  of  the  hydrogen  bromide  from 
the  substrate  j8-bromoethyltribromobenzene  by 
phase  transfer  catalysis,  there  exist  two  phases 
consisting  of  aqueous  NaOH  on  the  one  hand,  and 
a  mixture  of  the  substrate  in  an  alcohol  chosen 
from  among  the  series  of  C1-C3  alcohols  on  the 
other.  Tribromostyrene  formed  in  the  reaction  sep- 
arates  in  crystalline  form  at  the  reaction  tempera- 
ture  in  substantially  pure  form.  This  does  not  hap- 
pen  in  "good"  solvents  such  as  CH2CI2  or  certain 
"poor"  solvents  such  as  t-BuOH. 

It  is  surprising  that  only  the  C1  to  C3  alcohols, 
when  used  as  solvents  for  the  substrate,  provide 
such  a  selective  process. 
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105.5  g  of  /8-bromoethyl  tribromobenzene  (as 
above)  (0.25  mol),  1  g  triethylbutyl  ammonium  bro- 
mide  (as  50%  aq.solution.)  50  g  isopropyl  alcohol 
and  1  g  sodium  nitrite  were  stirred  at  about  55 
rpm.  in  a  1  liter  three-necked  flask  at  room  tem- 
perature.  55.6  g  45%  NaOH  solution  (0.625  mol) 
were  added  slowly  such  that  the  reaction  exotherm 
gradually  raised  the  temperature  to  35  °C.  When 
necessary  an  ice-water  bath  was  raised  under  the 
flask  to  control  the  temperature.  After  about  5  min- 
utes  of  reaction,  tribromostyrene  started  to 
precipitate  from  the  solution.  The  stirring  was  con- 
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tinued  for  a  total  of  45-mins.  At  the  end  of  this 
period  the  reaction  mixture  was  filtered  using  a 
water  vacuum  pump.  The  solid  remaining  in  the 
funnel  was  tribromostyrene.  The  filtered  liquid  con- 
sisted  of  three  separate  phases  -  an  aqueous  mix-  5 
ture  of  sodium  bromide  and  hydroxide,  an 
isopropanol  phase  and  a  small  dark  layer  contain- 
ing  the  heavies.  The  tribromostyrene  was  dissolved 
in  n-hexane  (approx  150  g),  washed  with  dilute  HCI 
and  water  and  dried  over  calcium  chloride.  After  10 
filtering  off  the  calcium  chloride,  the  hexane  was 
removed  under  vacuum  at  40°C  until  the  first  cry- 
stals  appeared.  The  hexane  solution  was  allowed  to 
cool  slowly  to  room  temperature  and  then  in  an 
ice-water  bath.  The  crystals  were  filtered  off,  and  75 
dried  overnight  in  a  vacuum  oven  at  40°C.  62  g 
2,4,5-tribromostyrene  were  obtained  (m.p  =  64°C). 
In  the  mother  liquor  (hexane)  were  dissolved  ap- 
prox.  12  g  of  products  consisting  of  a  mixture  of 
tribromo  and  tetrabromostyrenes.  The  isopropanol  so 
phase  contained  about  8  g  of  product  mixtures 
including  dibromostyrene. 

A  run  carried  out  as  in  Example  1  ,  but  with  200 
g  methanol  instead  of  isopropanol.  72  g, 
tribromostyrene  were  obtained  after  crystallization 
(m.p.  =  60°C). 
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Claims 

1.  A  process  for  the  production  of  crystalline 
tribromostyrene  which  comprises  effecting  an 
elimination  of  hydrogen  bromide  in  a  two-phase 
system  by  phase  transfer  catalysis,  said  phases 
comprising  an  aqueous  phase  of  an  alkali  metal 
hydroxide  and  a  second  phase  comprising  the  yS- 
bromoethyltribromobenzene  substrate  in  a  solvent 
selected  from  d-to  Cralcohols. 

2.  A  process  according  to  claim'  1,  where  0- 
bromoethyltribromobenzene,  triethylbutyl  ammoni- 
um  bromide,  sodium  nitrite  and  isopropanol  are 
stirred  with  aqueous  sodium  hydroxide  so  as  not  to 
exceed  about  40  °C,  filtering  off  the  resulting 
tribromostyrene,  dissolving  in  a  suitable  solvent, 
washing,  drying  and  removing  part  of  the  solvent 
under  reduced  pressure,  and  cooling  to  obtain  the 
crystalline  product. 

3.  A  process  according  to  claim  1  or  2,  where 
the  alcohol  used  is  methanol. 

4.  A  process  according  to  claim  1  or  2,  wb&fe 
the  alcohol  used  in  ethanol. 

5.  A  process  according  to  claim  1  or  2,  where 
the  solvent  is  isopropanol. 

6.  A  process  according  to  any  of  claims  1  to  S, 
where  the  ratio  of  alkali  metal  hydroxide  to  sub- 
strate  is  from  2:1  and  up  to  4:1  . 

Example  2  (Comparative  Example)  25 

A  run  carried  out  as  in  Example  1  ,  but  without 
isopropanol.  A  mixture  of  heavy  liquids  was  ob- 
tained,  but  no  crystalline  tribromostyrene  could  be 
isolated.  30 

Example  3  (Comparative  Example) 

A  run  carried  out  as  in  Example  1,  but  with  35 
methylene  chloride  instead  of  isopropanol.  At  the 
end  of  the  reaction  the  methylene  chloride  was 
evaporated  under  vacuum,  the  product  dissolved  in 
hexane  and  worked  up  as  described  above.  64  g  of 
a  viscous  liquid  were  obtained.  No  tribromostyrene  40 
could  be  isolated  by  crystallization. 

45 
A  run  carried  out  as  in  Example  1,  but  with 

ethanol  instead  of  isopropanol.  61  g 
tribromostyrene  were-  obtained  (m.p.  55°C).  As  in- 
dicated  by  the  depressed  m.p.  an  additional  cry- 
stallization  was  required  to  obtain  a  product  of  m.p. 
64°C. 
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Example  5  (Comparative  Example) 

A  run  carried  out  as  in  Example  1  ,  but  with  t- 
butanol  instead  of  isopropanol.  An  inseperable 
mass  was  obtained  at  the  end  of  the  reaction. 

55 
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