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Description 

The  present  invention  relates  to  a  process  for 
producing  4,4'-dibromodiphenyl  ether  and,  more 
particularly,  to  the  uncatalyzed  "neat"  bromination 
of  diphenyl  ether  followed  by  a  subsequent  diges- 
tion  with  methanol  to  produce  4,4'-dibromodiphenyl 
ether  in  very  high  yield  and  purity. 

A  number  of  historical  approaches  have  been 
used  in  producing  4,4'-dibromodiphenyl  ether. 
Thus,  the  product  was  first  produced  by  brominat- 
ing  diphenyl  ether  in  solution  in  carbon  disulfide 
(Hoffmeister,  Ann.  159,  210).  Subsequent  ap- 
proaches  involved  bromination  of  diphenyl  ether  in 
carbon  tetra-chloride  or  carbon  disulfide  in  the 
presence  of  iodine  (Mailhe,  Murat,  Comp.rend.  154, 
603;  B1.[4]  332);  diazotizing  of  4'-bromo-4- 
amino  diphenyl  ether,  conversion  to  diazonium  per- 
bromide,  and  subsequent  decomposition  of  the  lat- 
ter  with  hot  acetic  acid  (La  Fevre,  et  al.  Soc.  1927, 
1171).  A  later  approach  involved  treatment  of 
diphenyl  ether  with  bromine  in  glacial  acetic  acid  in 
the  presence  of  CuC03  (Akchurin,  C.A.,  1946,  557); 
by  heating  the  sodium  salt  of  4-(4-bromophenoxy)- 
benzene  sulfonic  acid  with  bromine  in  water  at 
50  °C  (Suter,  Am.  Soc.  53  (1931)  1112,  1114);  and 
by  heating  of  4-(4-bromophenoxy)-phenyl 
phosphonic  acid  with  bromine  in  water  at  160°C 
(Davies,  et  al.  Soc.  1932,  2880,  2881). 

It  has  been  suggested  that  bromination  of 
diphenyl  ether  without  catalysts  produces  a  mixture 
containing  56-59  percent  unreacted  diphenyl  ether, 
36-40  percent  monobromodiphenyl  ether,  and  3-6 
mole  percent  of  dibromo  derivatives  of  diphenyl 
ether.  The  mono-bromo  fraction  contained  95-98 
percent  para-bromodiphenyl  ether  and  2-5  percent 
orthobromodiphenyl  ether  (Bakhvalov,  O.V.,  et  al., 
Zh.  Org.  Khim  1969,  5(2),  331-336;  C.A.  70: 
106118e); 

German  Offen.  1,930,594  describes  the  prep- 
aration  of  4,4'-dibromodiphenyl  ether  in  90  percent 
yield  by  brominating  diphenyl  ether  in  liquid  sulfur 
dioxide  as  a  reaction  medium  at  a  temperature 
below  0  °  C. 

Still  other  approaches  to  the  preparation  of 
4,4'-dibromodiphenyl  ether  involve  condensation  re- 
actions.  Thus,  when  bromobenzenes  were  heated 
with  iodyl  sulfate  and  then  with  concentrated  hy- 
drochloric  acid,  R2l+CI_  was  formed  which,  on  cou- 
pling  with  para-bromophenol  in  aqueous  solution 
containing  sodium  hydroxide,  gave  4,4'- 
dibromodiphenyl  ether.  (Nilsson,  C.A.,  et  al., 
Chemosphere  1977,  6(9),  599-607;  C.A.  88: 
22273k).  Another  low  yield  synthesis  of  4,4'- 
dibromodiphenyl  ether  utilizes  coupling  of  para- 
dibromobenzene  with  phenol.  Thus,  heating  para- 
dibromobenzene  with  phenol  and  potassium  hy- 
droxide  in  the  presence  of  freshly  precipitated  cop- 

per  at  180°C  with  continuous  water  removal  gave 
27  percent  yield  of  para-dibromo  diphenyl  ether, 
with  somewhat  higher  yields  being  obtained  at 
higher  temperature.  (Bakhvalov,  et  al.,  Izv.  Akad 

5  Nauk  SSSR,  Ser.Khim.  1970,  (1),  143-5;,  C.A.  72: 
110930x).  German  Offen  2,242,519  describes  the 
synthesis  of  4,4'-dibromodiphenyl  ether  by  a 
soventless  Ullmann  reaction  of  halobenzenes  with 
alkali  metal  phenolates  in  the  presence  of  cuprous 

io  or  cupric  oxide  at  1  30-65  °  C. 
None  of  the  foregoing  preparations  for  4,4'- 

dibromodiphenyl  ether  permit  the  desired  produc- 
tion  of  4,4'-dibromodiphenyl  ether  in  very  high  iso- 
mer  purity  and  yield. 

75  Bromination  of  biphenyl  with  bromine  vapor 
carried  out  in  a  vacuum  dessicator  gives  4,4' 
dibromobiphenyl  in  75-77  percent  yield  after  re- 
crystallization  (Org.  Syntheses,  Coll.  Vol.  IV,  pp. 
256-258).  However,  the  bromination  of  diphenyl  is 

20  not  readily  comparable  to  bromination  of  diphenyl 
ether  because  of  inconsistent  and  unpredictable 
formation  of  position  isomers  at  various  bromina- 
tion  levels. 

"Neat"  bromination  (Le.,  bromination  of  a  sub- 
25  strate  using  stoichiometric  amounts  of  bromine 

without  solvent  or  other  reaction  medium)  utilizing 
bromination  catalysts  has  been  described  for  a 
variety  of  higher  brominated  diphenyl  ethers  and 
biphenyls.  For  example,  U.S.  Patent  No.  4,214,103 

30  describes  the  catalyzed  neat  bromination  of 
diphenyl  ether  to  produce  partially  brominated 
diphenyl  ethers,  especially  brominated  diphenyl 
ethers  of  five  to  eight  bromine  atoms  per  molecule, 
containing  undesirable  amounts  of  occluded  free 

35  bromine,  by-product  hydrogen  bromide,  catalyst 
residue  and  other  materials  which  adversely  affect 
the  color  of  the  product  and  which  may  diminish  its 
thermal  stability.  British  Patent  No.  1,436,657  re- 
lates  to  a  liquid  phase  bromination  of  aromatic 

40  compounds  (e.g.,  diphenyl  ether)  containing  two  or 
more  non-condensed  benzene  nuclei  in  the  pres- 
ence  of  a  halogen  carrier  (e.g.,  iron  powder  or  the 
like)  using  an  approximately  10  percent 
stoichiometric  excess  of  bromine  in  the  substantial 

45  absence  of  a  diluent  or  solvent  liquid  to  produce 
pentabromodiphenyl  oxide. 

British  Patent  No.  1  ,029,874  describes  the  pro- 
duction  of  tribromobiphenyl  from  the  bromination  of 
biphenyl  with  a  stoichiometric  amount  of  bromine 

50  in  the  presence  of  a  bromination  catalyst. 
A  number  of  other  patents  describe  the  cata- 

lyzed  bromination  of  diphenyl  oxide  with  or  without 
a  solvent  to  achieve  bromination  levels  of  3,  4  and 
6  bromine  atoms  or  more  (e.g.,  U.S.  Patents  Nos. 

55  3,285,965;  2,022,634;  and  British  1  ,472,383). 
"Neat"  bromination  technology  has  been  used 

for  other  materials  as  well  in  U.S.  Patent  No. 
3,192,272  (tribromination  of  dialkyl  benzenes)  and 

3 
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U.S.  Patent  No.  3,366,694  (3-chloro-diphenyl 
ether).  Various  other  patents  describe  the  catalyzed 
perbromination  of  diphenyl  ether  under  varying  re- 
action  conditions  in  the  absence  of  a  solvent  or 
other  diluent  (ejj.,  U.S.  Patents  Nos.  3,752,856; 
and  3,965,197;  and  British  Patent  Spec  1,411,524). 

None  of  the  foregoing  prior  art  teaches  the 
utilization  of  neat  bromination  technology  to  pro- 
duce  high  yields  of  isomer  specific  4,  4'- 
dibromodiphenyl  ether  without  catalysts,  solvents 
and  other  reaction  diluents. 

Accordingly,  the  primary  object  of  the  present 
invention  is  to  provide  a  new  process  for  producing 
4,  4'-dibromodiphenyl  ether. 

A  related  object  is  the  provision  of  a  unit  pro- 
cess  for  producing  higher  purity  4,4'- 
dibromodiphenyl  ether  in  high  yield  and  assay. 

A  still  further  object  is  the  provision  of  a  pro- 
cess  of  the  character  described  which  avoids  the 
disadvantages  of  the  various  prior  art  techniques 
for  producing  4,4'-dibromodiphenyl  ether. 

According  to  the  present  invention,  there  is 
provided  a  process  for  preparing  4,4'- 
dibromodiphenyl  ether  comprising  the  steps  of: 

reacting  an  excess  of  bromine  with  diphenyl 
oxide  in  the  absence  of  a  bromination  catalyst  and 
solvent  or  other  diluents  at  a  temperature  sufficient 
to  maintain  the  reaction  mixture  in  a  liquid  state; 

removing  unreacted  bromine  and/or  by-product 
hydrogen  bromide  from  the  reaction  mixture; 

digesting  the  remaining  reaction  mixture  with 
methanol  in  sufficient  amounts  and  at  such  tem- 
perature  to  dissolve  impurities;  and 

recovering  the  4,4'-dibromodiphenyl  ether  in 
high  yield  and  assay. 

Thus,  the  present  invention  involves  the  un- 
catalyzed  "neat"  bromination  of  diphenyl  ether  and 
subsequent  purification  of  the  reaction  product  by 
digestion  with  methanol. 

More  particularly,  the  process  involves  reacting 
a  slight  stoichiometric  excess  of  bromine  with 
diphenyl  oxide  in  the  substantial  absence  of  a 
bromination  catalyst  and  solvent  or  other  diluent, 
while  maintaining  the  temperature  at  a  level  suffi- 
cient  to  maintain  the  reaction  mixture  in  a  liquid 
state.  Thereafter,  unreacted  bromine  is  removed 
from  the  reaction  mixture,  which  is  then  digested 
with  methanol.  The  purified  4,4'-dibromodiphenyl 
ether  is  then  recovered  in  high  yield  and  assay. 

The  present  invention  utilizes  "neat"  bromina- 
tion  technology  to  produce  of  a  highly  specific 
isomer  of  dibromodiphenyl  ether,  namely,  4,4'- 
dibromodiphenyl  ether,  in  very  high  yield  and  pu- 
rity.  Among  the  significant  novel  aspects  of  the 
present  invention  is  the  uncatalyzed  reaction  step 
of  brominating  diphenyl  ether  "neat,"  that  is,  add- 
ing  bromine  gradually  to  diphenyl  ether  without 
using  solvents  or  other  diluents,  at  a  gradually 

increasing  temperature.  A  slight  (e.g.,  desirably 
about  4  percent,  and  preferably  no  more  than 
about  10  percent)  excess  of  bromine  is  utilized. 
Substantially  any  suitable  excess  may  be  em- 

5  ployed,  but  excesses  of  more  than  10  percent  are 
generally  undesirable.  The  reaction  mixture  is  pref- 
erably  agitated  during  the  bromination  step. 

Carrying  out  the  bromination  "neat"  insures  the 
highest  possible  reactor  productivity  since  the  re- 

io  action  vessel  contains  only  the  diphenyl  ether  sub- 
strate  at  the  outset  and  only  the  desired  brominat- 
ed  reaction  product  at  completion.  Carrying  out  the 
reaction  in  the  absence  of  catalysts  is  also  ad- 
vantageous  in  that  separation  of  catalyst  residues 

is  from  the  crude  reaction  product  is  not  required  as 
is  the  case  in  the  prior  art  catalyzed  processes. 

A  further  novel  aspect  of  the  invention  involves 
carrying  out  the  bromination  reaction  at  gradually 
increasing  reaction  temperature.  Bromine  addition 

20  normally  begins  at  approximately  room  tempera- 
ture.  Lower  or  higher  bromination  initiation  tem- 
peratures  could  be  used  but  would  require  the 
expenditure  of  energy.  The  use  of  ambient  con- 
ditions  to  initiate  the  reaction  is,  therefore,  pre- 

25  f  erred. 
The  temperature  of  the  reaction  mixture  is 

gradually  increased  throughout  bromine  addition  by 
application  of  heat  finishing  at  approximately  60  °  C. 
Utilization  of  this  reaction  temperature  profile  in- 

30  sures  that  the  reaction  mixture  remains  liquid 
throughout  the  bromination  step,  while  insuring  that 
the  reaction  proceeds  at  the  lowest  possible  tem- 
perature.  Surprisingly,  carrying  out  the  bromination 
reaction  at  the  lowest  temperature  necessary  to 

35  maintain  a  liquid  reaction  medium  involves  the  mil- 
dest  possible  conditions  and  is  believed  to  have  a 
beneficial  effect  in  the  production  of  the  desired 
4,4'-dibromo  isomer,  insuring  that,  at  most,  only 
traces  of  other  undesired  isomers  (e.g.,  2,4'- 

40  dibromodiphenyl  ether)  are  obtained. 
Following  the  conclusion  of  bromine  addition, 

the  reaction  mixture  is  desirably  agitated  at  ele- 
vated  temperature  (e.g.,  about  60  °C)  until  HBr 
evolution  substantially  stops.  Air  or  other  unreactive 

45  gas  is  then  passed  over  the  surface  of  the  reaction 
mixture  (or  through  it),  while  gradually  increasing 
the  temperature  of  the  reaction  mixture  from  about 
60-70  °  C,  in  order  to  remove  excess  bromine  from 
the  reaction  product. 

50  Following  the  neat  bromination  step,  the  crude 
reaction  product  is  purified  using  a  methanol  diges- 
tion  procedure.  Methanol  is  added  to  the  reaction 
product  as  a  purification  agent,  and  the  resulting 
methanol  suspension  is  agitated  at  reflux  tempera- 

55  ture  and  thereafter  cooled  to  room  temperature. 
The  purified  product  is  recovered  by  filtration.  The 
product  filter  cake  may  be  washed  with  a  small 
additional  quantity  of  methanol  and  is  dried  to 

4 
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provide  a  white,  free-flowing  crystalline  solid  melt- 
ing  at  60-62  °C  and  having  a  99+  percent  vapor 
phase  chromatography  ("VPC")  assay  for  4,4'- 
dibromodiphenyl  ether. 

The  amount  of  methanol  utilized  is  desirably 
kept  to  a  minimum  in  order  to  reduce  product 
losses.  In  general,  no  more  than  about  2  parts 
methanol  by  weight  is  used  per  part  by  weight  4,4'- 
dibromodiphenyl  ether  product.  Preferably,  no 
more  than  about  2  parts  methanol  per  3  parts 
product  are  used.  The  digestion  procedure  may  be 
carried  out  with  greater  relative  amounts  of  metha- 
nol,  although  product  yield  suffers. 

Use  of  methanol  for  purification  of  the  4,4'- 
dibromodiphenyl  ether  reaction  product  has  several 
important  advantages.  Because  methanol  has  a 
boiling  point  of  64.6-65  °  C,  it  boils  at  a  temperature 
close  to  the  temperature  of  the  finished  reaction 
mixture  (about  60  °C).  Moreover,  methanol  is  a 
very  good  purification  solvent  because  it  readily 
dissolves  and  maintains  in  solution  undesired  reac- 
tion  by-products  while,  at  the  same  time  dissolving 
only  very  small  quantities  of  the  4,4'- 
dibromodiphenyl  ether  product.  Thus,  purification  is 
achieved  without  appreciably  reducing  yield.  An 
added  advantage  of  methanol  is  that  it  neutralizes 
the  product  by  chemically  reacting  with  any  resid- 
ual  unreacted  bromine  and/or  by-product  HBr,  thus 
eliminating  the  need  for  aqueous  washes. 

The  methanol  is  also  efficient  since  only  a 
relatively  small  quantity  of  methanol  is  needed  to 
achieve  the  desired  level  of  product  purification, 
and  the  methanol  can  be  recovered  by  simple  flash 
distillation  from  the  combined  process  and  washing 
mother  liquors  and  then  may  be  recycled.  While 
some  of  the  foregoing  advantages  may  be 
achieved  by  other  purification  agents,  only  metha- 
nol  permits  all  of  these  objectives  to  be  achieved. 

The  product,  4,4'-dibromodiphenyl  ether,  a 
flame  retardant  agent  useful  in  a  variety  of  potential 
applications  (e.g.,  polyesters  and  polystyrene)  has 
also  been  used  as  a  processing  aid  in  polycar- 
bonates.  The  material  is  also  useful  as  a  reactant 
for  producing  other  di-functional  4,4  prime  diphenyl 
ether  derivatives  such  as  4,4  prime  dihydrox- 
ydiphenyl  ether. 

The  process  of  the  present  invention  is  illus- 
trated  in  the  following  example. 

EXAMPLE 

Diphenyl  ether  (680.8,  4.0  moles)  was  charged 
to  a  three  liter,  three  neck  reaction  flask  equipped 
with  mechanical  stirrer,  thermometer,  dropping  fun- 
nel,  water-cooled  reflux  condenser.  Bromine 
(1329.5g,  8.32  moles)  was  charged  to  the  dropping 
funnel.  The  agitator  was  turned  on,  and  bromine 
addition  began  at  ambient  temperature  (about 

25  °C).  Bromine  was  added  drop-wise  at  a  rate  of 
15  milliliters/10  minutes  over  a  period  of  four  hours 
and  50  minutes.  During  this  period,  the  water  bath 
temperature  was  gradually  raised  at  the  rate  of 

5  1  °C/10  minutes  until  60  °C  was  reached  after  six 
hours.  The  reaction  mixture  was  agitated  at  60  °C 
until  HBr  evolution  substantially  ceased  (an  addi- 
tional  0.5-1  hours).  Air  was  passed  over  the  surface 
of  the  reaction  mixture  for  one  hour  while  gradually 

io  increasing  the  water  bath  temperature  from  60- 
70  °C  in  order  to  remove  residual  bromine  and/or 
HBr. 

The  product  was  isolated  and  purified  by  add- 
ing  methanol  (886g)  to  form  a  suspension,  and  the 

is  resulting  suspension  was  agitated  at  reflux  (about 
65  °  C)  for  one  hour  and  was  then  allowed  to  cool  to 
25  °  C  with  agitation. 

The  ambient  temperature  methanol  suspension 
was  filtered  with  suction  through  a  sintered  glass 

20  funnel,  and  the  product  cake  was  washed  on  the 
funnel  with  197g  methanol  and  was  allowed  to  dry 
in  the  air.  Dibromodiphenyl  ether  (1208.5g),  cor- 
responding  to  a  yield  of  92.1  percent  on  diphenyl 
ether,  was  obtained.  The  product  had  the  following 

25  properties: 
Appearance:  white,  crystalline  solid. 
Melting  point:  60-62  °C. 
Br  (calculated  48.7  percent):  47.4  percent 
VPC  assay:  99.4  percent  4,4'-dibromodiphenyl 

30  ether. 
The  product  also  contains  0.4  percent  of  an  un- 
identified  impurity  believed  to  be  2,4'- 
dibromodiphenyl  ether. 

Utilization  of  the  foregoing  process  permits 
35  high  yield  and  high  assay  of  4,4'-dibromodiphenyl 

ether  to  be  obtained  economically  utilizing  simpli- 
fied  reaction  equipment,  and  without  using  catalyst, 
solvents,  diluents  or  other  expensive  purification 
reagents. 

40 
Claims 

1.  A  process  for  preparing  4,4'-dibromodiphenyl 
ether  comprising  the  steps  of: 

45  reacting  an  excess  of  bromine  with 
diphenyl  oxide  in  the  absence  of  a  bromination 
catalyst  and  solvent  or  other  diluents  at  a  tem- 
perature  sufficient  to  maintain  the  reaction  mix- 
ture  in  a  liquid  state; 

50  removing  unreacted  bromine  and/or  by- 
product  hydrogen  bromide  from  the  reaction 
mixture; 

digesting  the  remaining  reaction  mixture 
with  methanol  in  sufficient  amounts  and  at 

55  such  temperature  to  dissolve  impurities;  and 
recovering  the  4,4'-dibromidiphenyl  ether 

in  high  yield  and  assay. 

5 
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2.  A  process,  as  claimed  in  claim  1,  wherein  the 
bromine  is  gradually  added  to  the  diphenyl 
ether  and  after  bromine  addition  is  completed, 
the  reaction  mixture  is  maintained  at  elevated 
temperature  until  the  evolution  of  HBr  substan- 
tially  ceases. 

3.  A  process,  as  claimed  in  claim  1,  wherein  a 
slight  stoichiometric  excess  of  bromine  is 
used. 

4.  A  process,  as  claimed  in  claim  1,  wherein  the 
reaction  is  initiated  at  ambient  temperature  and 
the  temperature  of  the  reaction  mixture  is 
gradually  increased  to  about  60  °C  throughout 
the  period  of  bromine  addition. 

5.  A  process,  as  claimed  in  claim  1,  wherein  no 
more  than  about  2  parts  methanol  is  employed 
per  part  4,4'-dibromodiphenyl  ether  by  weight. 

setzt  wird. 

4.  Verfahren  nach  Anspruch  1,  wobei  die  Umset- 
zung  bei  Umgebungstemperatur  gestartet  und 

5  die  Temperatur  des  Reaktionsgemisches  all- 
mahlich  auf  etwa  60  °C  wahrend  der  Bromzu- 
gabe  erhoht  wird. 

5.  Verfahren  nach  Anspruch  1,  wobei  nicht  mehr 
io  als  2  Gew.-Teile  Methanol  pro  1  Gewichtsteil 

4,4'-Dibromdiphenylether  eingesetzt  werden. 

6.  Verfahren  nach  Anspruch  1,  wobei  der  4,4'- 
Dibromdiphenylether  aus  dem  Methanol  durch 

is  Filtration  bei  Umgebungstemperatur  gewonnen 
wird. 

7.  Verfahren  nach  Anspruch  3,  wobei  der  leicht 
stochiometrische  UberschuB  an  Brom  etwa  10 

20  %  nicht  ubersteigt. 

6.  A  process,  as  claimed  in  claim  1,  wherein  the 
4,4'-dibromodiphenyl  ether  is  recovered  from 
the  methanol  by  filtration  at  ambient  tempera- 
ture. 

7.  A  process,  as  claimed  in  claim  3,  wherein  the 
slight  stoichiometric  excess  of  bromine  does 
not  exceed  about  10  percent. 

Patentanspruche 

1.  Verfahren  zur  Herstellung  von  4,4'-Dibromdi- 
phenylether,  umfassend  die  Stufen: 
Umsetzen  eines  Bromuberschusses  mit  Diphe- 
nyloxid  ohne  Bromierungskatalysator  und  L6- 
sungsmittel  oder  andere  Verdunnungsmittel 
bei  einer  Temperatur,  die  ausreicht,  urn  das 
Reaktionsgemisch  im  flussigen  Zustand  zu  hal- 
ten,  Entfernen  unumgesetzten  Broms  und/oder 
des  Nebenprodukts  Bromwasserstoff  aus  dem 
Reaktionsgemisch, 
Digerieren  des  verbleibenden  Reaktionsgemi- 
sches  mit  Methanol  in  ausreichender  Menge 
und  bei  einer  Temperatur,  dal3  Verunreinigun- 
gen  gelost  werden,  und 
Gewinnung  des  4,4'-Dibromdiphenylethers  in 
hoher  Ausbeute  und  Reinheit. 

Revendicatlons 

1.  Procede  pour  la  preparation  de  4,4'-dibromodi- 
25  phenylether  comprenant  les  etapes  consistant 

a  : 
mettre  en  reaction  un  excedent  de  brome 

avec  un  oxyde  de  diphenyle  en  I'absence  d'un 
catalyseur  de  bromination  et  de  solvant  ou 

30  d'autres  diluants  a  une  temperature  suffisante 
pour  maintenir  le  melange  reactionnel  a  I'etat 
liquide  ; 

evacuer  le  brome  n'ayant  pas  reagi  et/ou 
le  bromure  d'hydrogene  sous  forme  de  sous- 

35  produit  du  melange  reactionnel  ; 
mettre  en  digestion  le  melange  reactionnel 

restant  avec  du  methanol  en  quantite  suffisante 
et  a  une  temperature  permettant  de  dissoudre 
les  impuretes  ;  et 

40  recuperer  le  4,4'-dibromodiphenylether  a 
un  rendement  eleve  et  proceder  a  I'analyse. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
le  brome  est  ajoute  progressivement  au  diphe- 

45  nylether  et  apres  addition  du  brome,  le  melan- 
ge  reactionnel  est  maintenu  a  temperature  ele- 
vee  jusqu'a  ce  que  le  degagement  d'HBr  ces- 
se  sensiblement. 

2.  Verfahren  nach  Anspruch  1,  wobei  das  Brom 
allmahlich  zum  Diphenylether  gegeben  wird, 
und,  nachdem  die  Bromzugabe  beendet  ist, 
das  Reaktionsgemisch  auf  erhohter  Tempera- 
tur  gehalten  wird,  bis  die  HBr-Entwicklung  im 
wesentlichen  aufhort. 

3.  Verfahren  nach  Anspruch  1,  wobei  ein  leicht 
stochiometrischer  UberschuB  an  Brom  einge- 

50  3.  Procede  selon  la  revendication  1,  dans  lequel 
on  utilise  un  leger  excedent  stoechiometrique 
de  brome. 

4.  Procede  selon  la  revendication  1,  dans  lequel 
55  la  reaction  est  mise  en  route  a  temperature 

ambiante  et  la  temperature  du  melange  reac- 
tionnel  est  progressivement  accrue  jusqu'a  en- 
viron  60  °  C  pendant  toute  la  periode  d'addition 

6 
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de  brome. 

5.  Procede  selon  la  revendication  1,  dans  lequel 
on  n'utilise  pas  plus  d'environ  2  parties  de 
methanol  par  partie  de  4,4'-dibromodiphenyle-  5 
ther  en  poids. 

6.  Procede  selon  la  revendication  1,  dans  lequel 
le  4,4'-dibromodiphenylether  est  recupere  du 
methanol  par  filtration  a  temperature  ambiante.  10 

7.  Procede  selon  la  revendication  3,  dans  lequel 
le  leger  excedent  stoechiometrique  de  brome 
ne  depasse  pas  environ  10  %. 
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