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Description 

This  invention  relates  to  a  method  of  preparing 
sulphonated  aromatic  esters  and,  in  particular,  to  a 
method  of  preparing  substituted  or  unsubstituted 
sulphophenyl  carboxylates  and  carbonates. 

Suiphophenol  esters  form  a  class  of  compounds 
which  are  known  to  be  suitable  for  use  in  detergent 
compositions  as  so-called  bleach  activators.  Owing 
to  their  reaction  in  aqueous  solution  with  inorganic 
peroxygen  bleaches,  forming  the  much  more  effec- 
tive  organic  peroxy  acids,  they  have  the  ability  to 
enhance  the  bleaching  action  at  low  temperatures 
(<70°C)  of  inorganic  peroxygen  bleaches  normally 
included  in  detergent  compositions  such  as  perbo- 
rate  or  percarbonate. 

Conventionally,  suiphophenol  esters  are  pre- 
pared  by  acylating  the  corresponding  phenol  sul- 
phonate  salt  with  the  appropriate  acyl  chloride, 
such  as  e.g.  described  in  the  British  Patent  Specifi- 
cation  N°  1  519  351. 

in  the  European  Patent  Applications  N°  0  153  222 
and  N°  0  153  223  an  acylating  method  is  described 
involving  the  reaction  of  the  phenol  sulphonate  with 
the  appropriate  acid  anhydride  in  an  aprotic  solvent 
in  the  presence  of  a  catalytic  amount  of  a  sulphonic 
acid  or  a  salt  of  a  C7-C12  carboxylic  acid. 

An  alternative  route  involves  a  transesterifica- 
tion  step  to  the  appropriate  acid  anhydride  and  a 
subsequent  or  simultaneous  reaction  thereof  with 
the  phenol  sulphonate  salt.  Examples  of  this  route 
are  described  in  the  European  Patent  Applications 
N°  0  1  05  672  and  No  0  1  05  673. 

Although  prior  art  methods  may  result  in  suitable 
yields,  they  have  several  drawbacks  in  that  they  in- 
volve  reaction  steps  under  anhydrous  conditions 
and  of  a  heterogeneous  nature  (acylation  reaction 
of  the  phenol  sulphonate  salt),  which  is  undesirable 
both  technically  and  economically.  Generally,  the  re- 
action  proceeds  very  slowly  because  of  its  hetero- 
geneous  nature  and  requires  an  excess  of  acylating 
agent  and  higher  temperature  to  achieve  satisfacto- 
ry  yields. 

It  has  also  been  suggested  to  carry  out  the  sul- 
phonation  of  the  aromatic  ring  only  after  the  prepa- 
ration  of  the  unsulphonated  ester,  such  as  de- 
scribed  in  EP-A-  0165480. 

The  preparation  of  sulphonated  aromatic  esters, 
i.e.  acyloxy  benzene  suiphonates,  comprises  the 
steps  of 

1)  providing  the  unsulphonated  ester; 
2)  sulphonating  said  unsulphonated  ester; 

and  thereafter 
3)  neutralising  the  aromatic  ester  sulphonic  acid 

with  an  aqueous  solution  of  an  inorganic  base  or 
with  a  solution  or  slurry  of  the  inorganic  base  in  an 
organic  solvent. 

Since  it  is  known  that  activated  phenol  esters  are 
easily  hydrolysable  compounds,  the  neutralisation 
in  aqueous  medium  as  practised  in  the  art  does  not 
go  without  problems.  Various  precautions  and  meas- 
ures  should  be  taken  to  avoid  hydrolysis  of  the  es- 
ter  group(s)  in  this  step  so  as  to  obtain  a  satisfacto- 

ry  yield.  Once  hydrolysis  of  the  ester  group(s) 
takes  place  in  the  neutralising  step,  solvent  extrac- 
tion  of  the  unreacted  phenol  ester  is  very  difficult. 
The  result  thereof  is  that  the  method  of  the  art  onfy 

5  produces  acyloxy  benzene  suiphonates  at  rather 
low  yields. 

EP-A-  0140251  (BASF)  proposes  a  method  of 
neutralising  acyloxy  benzene  sulphonic  acid  in  aque- 
ous  medium  under  very  specific  conditions.  Still, 

10  this  method  will  not  be  sufficient  to  arrive  at  a  satis- 
factorily  high  yield.  A  further  drawback  is  that  the 
method  as  proposed  requires  a  very  long  reaction 
time  of  3  to  10  hours,  generally  about  5  hours,  and 
only  when  freeze-drying  is  applied,  which  is  a  very 

15  uneconomical  process,  to  isolate  the  product  from 
the  aqueous  solution,  can  satisfactory  yields  be  ob- 
tained. 

Previous  investigators  have  also  made  attempts 
to  neutralise  acyloxy  benzene  sulphonic  acids  un- 

20  der  non-aqueous  conditions  in  various  inert  organic 
solvents  using  alkali  carbonate,  bicarbonate  or  ace- 
tate,  but  without  much  success.  Protic  solvents, 
e.g.  low  alcohols  and  glycols,  have  also  been  tried, 
but  were  found  unsuitable  as  they  cause  transes- 

25  terification. 
It  has  now  surprisingly  been  found  that  high 

yields  of  acyloxy  benzene  suiphonates  can  be  ob- 
tained  if  the  neutralisation  is  carried  out  in  a  non- 
aqueous  organic  solvent  with  an  alkali  metal,  earth 

30  alkali  metal  or  ammonium  carboxylate  in  an  amount  in 
excess  over  the  amount  needed  to  neutralise  the 
sulphonic  acid  group(s)  and  any  free  or  complexed 
SO3  present  in  the  product  mixture  from  the  sulpho- 
nation  reaction. 

35  In  a  specific  embodiment  of  the  invention,  and  by 
way  of  illustration,  the  present  invention  contem- 
plates  an  improved  method  of  preparing  a  sulpho- 
nated  aromatic  ester  of  the  general  formula: 

x3  x 4  

50  wherein  R  is  a  substituted  or  unsubstituted  phenyl, 
Q1-C18,  preferably  C2-C10  alkyl  or  alkoxyl  radical, 
X1  to  X4  are  equal  or  different,  and  selected  from 
the  group  of  hydrogen,  halogen,  C1-C4  alkyl  and  G|- 
C4  alkoxyl  radicals,  and  M  is  an  alkali  metal,  an  alka- 

55  line  earth  metal  or  an  ammonium  group; 
comprising  the  steps  of 

(1)  preparing  the  corresponding  unsulphonated 
aromatic  ester; 

60  (2)  sulphonating  said  unsulphonated  ester;  and 
(3)  neutralising  said  acid-sulphonated  ester  in  a 

non-aqueous  organic  solvent  with  an  alkali  metal, 
earth  alkali  metal  or  ammonium  carboxylate  in  an  , amount  in  excess  over  the  amount  needed  to  neu- 

65  tralise  the  sulphonic  acid  group(s)  and  any  free  or 
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complexed  SO3  present  in  the  product  mixture  from 
the  sulphonation  reaction. 

i*  In  other  embodiments,  the  invention  contemplates 
V  the  preparation  of  sulphonated  aromatic  esters  of 

the  general  formula: 

RCOO 

wherein  R  is  as  defined  above;  X1-X4  may  be  hydro- 
gens,  or  one  or  more  may  be  halogens,  C1-C4  alkyl 
or  alkoxyl  radicals,  RCOO-,  or  SO3M;  and  M  is  as 
defined  above, 
comprising  the  steps  of: 

(1)  preparing  the  corresponding  unsulphonated 
aromatic  ester; 

(2)  sulphonating  said  unsulphonated  aromatic  es- 
ter;  and 

(3)  neutralising  said  acid-sulphonated  aromatic 
ester  in  a  non-aqueous  organic  solvent  with  an  alka- 
li  metal,  earth  alkali  metal  or  ammonium  carboxylate 
in  an  amount  in  excess  over  the  amount  needed  to 
neutralise  the  sulphonic  acid  group(s)  and  any  free 
or  complexed  SO3  present  in  the  product  mixture 
from  the  sulphonation  reaction. 

Accordingly,  the  invention  provides  a  process 
for  preparing  sulphonated  aromatic  esters  selected 
from  the  group  of  substituted  or  unsubstituted  sul- 
phonato-phenyl  carboxylates  and  sulphonato-phe- 
nyl  carbonates  comprising  the  steps  of: 

(1  )  preparing  the  unsulphonated  aromatic  ester; 
(2)  sulphonating  said  unsulphonated  aromatic  es- 

ter  according  to  methods  known  in  the  art;  and 
(3)  neutralising  said  acid-sulphonated  aromatic 

ester  characterized  in  that  said  neutralisation  is 
carried  out  in  a  non-aqueous  organic  solvent  with 
an  alkali  metal,  earth  alkali  metal  or  ammonium  car- 
boxylate  in  an  amount  in  excess  over  the  amount 
needed  to  neutralise  the  sulphonic  acid  group(s) 
and  any  free  or  complexed  SO3  present  in  the  prod- 
uct  mixture  from  the  sulphonation  reaction. 

The  first  step  of  the  method  according  to  the 
present  invention  comprises  the  preparation  of  the 
unsulphonated  aromatic  ester.  This  step  of  the 
method  can  be  carried  out  by  any  conventional 
route  suitable  for  the  preparation  of  esters.  In  gen- 
eral,  the  hydroxy  aromatic  starting  material  is  the 
substituted  or  unsubstituted  phenol,  resorcinol,  cat- 
echol  or  hydroquinone,  which  is  subsequently  react- 
ed  with  the  appropriate  carboxylic  acid  or  the  anhy- 
dride  or  chloride  thereof. 

The  reaction  between  the  hydroxy  aromatic  com- 
pound  and  the  appropriate  carboxylic  acid  prefera- 

bly  is  carried  out  in  the  presence  of  a  p-toluene  sul- 
phonic  acid  catalyst  under  heating  to  about  110°C 
and  removal  of  the  water  formed.  When  the  corre- 
sponding  acid  chloride  is  used,  the  reaction  is  car- 

5  ried  out  by  mixing  the  hydroxy  aromatic  compound 
and  the  appropriate  carboxylic  acid  chloride,  and 
stirring  the  mixture  at  a  temperature  of  30-50°C, 
preferably  40°C,  for  a  period  of  1  to  2  hours. 

In  the  second  step  of  the  method  according  to  the 
10  present  invention,  the  ester  resulting  from  step  1  is 

sulphonated  with  a  strong  sulphonating  agent  such 
as  sulphuric  acid  or  sulphur  trioxide. 

Preferably  sulphur  trioxide  is  used  in  admixture 
with  an  inert  gas  such  as  nitrogen.  In  order  to 

15  achieve  high  degrees  of  sulphonation,  amounts  of 
sulphur  trioxide  are  used  in  excess  of  1  :1  stoichiome- 
try  with  the  aromatic  ester.  The  molar  excess  of  sul- 
phur  trioxide  which  must  be  used  to  achieve  sub- 
stantially  complete  sulphonation  of  the  aromatic  es- 

20  ter  is  dependent  on  the  reactivity  of  the  ester  and 
the  temperature.  Preferably  the  mole  ratio  of  sul- 
phur  trioxide  to  ester  is  within  the  range  of  up  to 
2.5:1,  such  as  within  the  range  of  from  1.1:1  to  2.5:1. 
Reaction  temperatures  lie  within  the  range  of  0°  to 

25  1  50°C  and  preferably  30°  to  1  30°C. 
Preferably,  the  ester/sulphur  trioxide  reaction 

mixture  is  subjected  to  an  aging  step  during  which 
the  sulphonation  of  the  ester  proceeds  substantial- 
ly  to  completion.  The  period  of  aging  will  reduce  with 

30  the  use  of  higher  molar  levels  of  sulphur  trioxide  in 
the  reaction  mixture. 

An  alternative  sulphonation  method  involves  the 
use  of  a  carboxyl  sulphonic  acid  as  sulphonating 
agent.  This  sulphonating  agent  is  preferably  pre- 

35  pared  in  situ  by  mixing  the  carboxylic  acid  anhydride 
and  sulphuric  acid.  To  avoid  transesterification 
problems  it  is  of  advantage  to  use  the  carboxylic  an- 
hydride  corresponding  to  the  carboxylic  acid  part  of 
the  unsulphonated  aromatic  ester.  Alternatively, 

40  acetyl  sulphonic  acid  can  be  used  as  sulphonating 
agent,  though  it  may  result  in  some  transesterifica- 
tion  of  the  initial  unsulphonated  aromatic  ester. 

The  sulphonation  reaction  conditions  may  be 
steered  such  that  more  or  less  of  di-sulphonated 

45  products  are  produced. 
Subsequent  to  the  sulphonation  step,  the  result- 

ing  sulphonic  acid  is  neutralised  in  a  non-aqueous 
organic  solvent  with  an  alkali  metal,  ammonium  or 
earth  alkali  metal  carboxylate  an  amount  in  excess 

50  over  the  amount  needed  to  neutralise  the  sulphonic 
acid  group(s)  and  any  free  or  complexed  SO3 
present  in  the  product  mixture  from  the  sulphonation 
reaction  and  subsequent  vacuum  removal  of  the  ac- 
id.  The  alkali  or  ammonium  carboxylate  may  be  any 

55  carboxylate  having  a  chain  length  corresponding  to 
the  RCOO-group,  though  alkali  metal  acetate,  par- 
ticularly  sodium  acetate,  is  preferred. 

A  preferred  solvent  is  a  carboxylic  acid,  particu- 
larly  acetic  acid. 

60  Other  preferred  solvents  are  the  lower  C1-C4 
alkyl  ethers  of  ethylene  glycol,  especially  ethylene 
glycol  dimethyl  ether  (glyme)  and  diethylene  glycol 
dimethyl  ether  (di-glyme). 

Equally  suitable  solvents  for  use  in  the  present 
65  invention  are,  for  example,  lower  alcohols,  such  as 
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methylated  spirits;  halogenated  hydrocarbons, 
such  as  chloroform;  and  glycols. 

The  best  condition  for  this  neutralisation  step  is 
when  the  temperature  during  the  neutralisation  is 
kept  as  low  as  possible,  but  at  such  degree  that  the 
solvent  is  still  in  liquid  form.  For  example,  if  acetic 
acid  is  used,  the  temperature  should  not  reach  be- 
low  17°C  as  the  acetic  acid  would  solidify,  whereas  a 
temperature  as  low  as  0°C  can  be  used  if  glyme  is 
used  as  the  solvent. 

A  surprising  element  of  the  present  invention  is 
that  if  the  alkali  metal  carboxylate,  e.g.  sodium  ace- 
tate,  is  used  in  excess  over  the  amount  needed  to 
neutralise  the  sulphonic  acid  group(s)  and  any  free 
or  complexed  SO3  present  in  the  product  mixture 
from  the  sulphonation  reaction,  the  risk  of  transes- 
terification  is  minimised. 

The  invention  will  now  be  illustrated  in  greater  de- 
tail  by  way  of  examples. 

Example  I 

Phenol  was  acetylated  with  a  1  .5  times  molar  ex- 
cess  of  acetyl  chloride  at  room  temperature,  the  ex- 
cess  acetyl  chloride  being  removed  by  evaporation 
under  reduced  pressure.  A  very  high  yield  of  phe- 
nyl  acetate  was  produced.  To  this  reaction  product 
a  2.4  times  molar  excess  of  acetic  anhydride  was 
added  with  stirring,  followed  by  a  1.5  times  molar 
excess  of  sulphuric  acid  added  dropwise  at  50°C 
over  30  minutes.  After  stirring  for  a  further  60  min- 
utes,  the  mixture  was  neutralised  using  a  1  .5  time  mo- 
lar  excess  of  sodium  acetate  in  glacial  acetic  acid 
solution.  Trituration  of  the  reaction  mixture  with 
ether  followed  by  filtration  resulted  in  a  dry  yellow 
solid.  This  was  recrystailised  from  methanol  and 
washed  with  sodium  carbonate  solution.  A  99%  con- 
version  to  sodium  sulphonatophenyl  acetate  was 
achieved. 

Comparative  Example  A 

Phenol  (1  9.2  g)  was  dissolved  in  dry  dichlorometh- 
ane  (100  ml)  and  to  this  solution  was  added  octanoyl 
chloride  (32.5  g).  The  mixture  was  stirred  for  a  peri- 
od  of  one  hour  while  hydrogen  chloride  gas  was 
evolved. 

The  solution  was  checked  by  gas-iiquid  chroma- 
tography  to  ensure  that  the  esterification  was  com- 
plete.  Subsequently,  the  solution  was  transferred 
to  a  closed  reaction  vessel.  Sulphur  trioxide  liquid 
(17.6  g)  was  added  dropwise  to  a  vaporizer  under 
heating  and  continuous  flushing  with  dry  nitrogen  at 
a  flow  rate  of  about  1  .5-2  l/min,  the  outflowing  mix- 
ture  containing  8%  SO3  in  nitrogen.  This  gas  was 
then  bubbled  through  the  reactor  vessel  while  the 
ester  solution  was  continuously  stirred  and  the  tem- 
perature  maintained  between  30°  and  40°C.  After 
45  minutes  the  contents  of  the  reactor  were  poured 
into  water  while  maintaining  the  pH  between  6  and  7 
with  sodium  hydroxide  (circa  5M  solution).  The  neu- 
tral  solution  was  then  freeze-dried,  giving  a  yield, 
after  recrystallisation  from  methanol,  of  90%  (58  g) 
of  sodium  sulphonato-phenyl  octanoate.  When  the 
neutral  solution  was  dried  by  other  means  than 

freeze-drying,  a  substantial  drop  in  yield  of  sodium 
sulphonato-phenyl  octanoate  was  observed. 

Example  II 
5 

Procedure  for  manufacture  of  sodium  octanovloxv 
benzene  sulphonate 

Phenyl  octanoate  (42  g  :  0.18  M)  [prepared  by  re- 
10  acting  phenol  with  octanoyl  chloride  or  octanoic  ac- 

id]  was  sulphonated  in  a  stirred  tank  reactor  (250  ml 
three-necked  flask)  using  sulphur  trioxide  in  nitro- 
gen  (7%  dilution)  at  a  mole  ratio  1.5:1  at  30°C  for  1 
hour.  The  acid  mix  in  this  case  was  neutralised  be- 

15  tween  pH's  5-7  using  sodium  hydroxide.  The  result- 
ing  solution  was  freeze-dried  and  the  solid  residue 
extracted  with  methanol  and  filtered  to  remove  inor- 
ganic  material.  The  overall  yield  of  product  was  56  g 
(90%). 

20  This  experiment  was  repeated  and  the  acid  mix 
was  split  into  two  portions  (20  g  each;  the  remaining 
16  g  was  stored).  The  first  portion  was  neutralised 
between  pH  6-7  with  sodium  carbonate  solution  and 
then  concentrated  under  reduced  pressure  ca 

25  50°C.  The  pasty  solid  was  extracted  with  ether  to 
give  an  oil  identified  as  octanoic  acid  (9.5  g)  and  a 
white  solid  identified  as  phenol  sulphonic  acid  sodi- 
um  salt  (12.5  g).  Small  amounts  of  product  were  de- 
tected,  but  at  a  very  low  level,  which  shows  that  hy- 

30  drolysis  occurs  if  the  water  is  removed  other  than 
by  freeze-drying. 

The  second  portion  (20  g)  was  added  to  glacial 
acetic  acid  (1  00  ml)  which  contained  sodium  acetate 
(5.5  g)  and  a  white  solid  was  precipitated  by  adding 

35  ether  (500  ml).  This  solid  was  removed  by  filtration 
and  dried  in  vacuo  to  give  the  desired  product  (20.5 
g;  95%). 

Example  III 
40 

A.  Preparation  of  Alkvl  Phenyl  Carbonates 

The  starting  alkyl  phenyl  carbonates  were  easily 
prepared  and  were  obtained  as  subsequently  de- 

45  scribed  for  hexyl  phenyl  carbonate.  To  a  500  ml 
three-necked  flask  equipped  with  a  dropping  funnel 
and  mechanical  stirrer  were  added  31  .6  grams  (0.40 
mole)  of  pyridine,  20.4  grams  (0.20  mole)  of  hexanol 
and  50  ml  of  diethyl  ether.  To  this  solution  was  then 

50  added  dropwise  31.3  grams  (0.20  mole)  of  phenyl 
chloroformate  in  50  ml  of  diethyl  ether.  The  reaction 
flask  was  cooled  with  an  ice  bath  during  the  addi- 
tion.  Precipitation  of  salts  occurred  soon  after  addi- 
tion  was  commenced.  Upon  completion  of  addition, 

55  an  additional  50  ml  of  diethyl  ether  was  added  to  fa- 
cilitate  stirring.  The  reaction'  mixture  was  allowed  to 
warm  to  room  temperature.  At  the  end  of  four  hours 
of  stirring  at  room  temperature,  an  aliquot  of  the  re- 
action  mixture  was  analyzed  by  infrared.  No  hexanol 

60  was  indicated.  The  reaction  mixture  was  then  fil- 
tered  and  the  solid  washed  twice  with  diethyl  ether. 
All  ether  phases  were  combined  and  dried  over  mag- 
nesium  sulphate.  After  removal  of  the  dessicant 
and  diethyl  ether  solvent,  the  residual  liquid  was 

65  fractionally  distilled  under  reduced  pressure 
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through  a  short  Vigreaux  at  95°C  (75  microns).  The 
yield  was  39.7  grams  (89%).  The  isobornyl,  heptyl, 
cyclohexyl  and  ethyl  phenyl  carbonates  were  also 
prepared  in  comparable  yields. 

B.  Sulphonation  of  the  Alkvl  Phenyl  Carbonates 

Liquid  sulphur  trioxide  (1.1  equivalents)  is  added 
dropwise  (approximately  1  drop/15  seconds)  from  an 
addition  funnel  to  a  heated  500  ml  three-necked 
flask  fitted  with  a  magnetic  stirrer.  An  oil  bath  main- 
tained  the  flask  temperature  between  130  and 
140°C.  Nitrogen  gas  which  was  dried  by  passing 
through  two  sulphuric  acid  gas  scrubbers  (and  one 
empty  scrubber  to  contain  any  sulphuric  acid  mist) 
was  continuously  flushed  through  the  vaporizer 
flask  at  a  rate  of  1.5-2.0  l/minute  and  served  to 
sweep  out  the  vaporizing  sulphur  trioxide.  The  reac- 
tor  flask  was  connected  to  the  vaporizer  flask  via  a 
glass  adapter  and  Teflon  tubing  and  was  equipped 
with  a  magnetic  stirrer,  addition  funnel  and  condens- 
er  topped  with  a  calcium  chloride  drying  tube.  The 
reactor  flask  contained  one  equivalent  of  alkyl  phe- 
nyl  carbonate  in  CH2CI2  (100  ml/0.2  mole  carbonate) 
and  was  maintained  between  40  and  50°C  (reflux 
temperature  of  methylene  chloride)  throughout  the 
reaction.  The  gaseous  sulphur  trioxide  came  into  the 
reactor  vessel  via  a  dispersion  tube  with  the  sin- 
tered  end  immersed  in  the  solvent.  During  the  sul- 
phur  trioxide  addition,  vigorous  stirring  was  main- 
tained  in  the  reactor  flask.  Some  sulphur  trioxide, 
as  well  as  methylene  chloride,  is  lost  during  this 
phase  of  the  reaction.  Therefore,  it  is  necessary  to 
direct  the  escaping  sulphur  trioxide  into  a  flask  con- 
taining  0.1  N  sodium  hydroxide.  Methylene  chloride 
is  replenished  through  the  addition  funnel  on  the  re- 
actor  flask.  After  the  addition  was  completed,  heat- 
ing  and  stirring  were  continued  for  an  additional  45- 
60  minutes.  The  reaction  solution  is  only  lightly  col- 
oured  at  the  end  of  this  period. 

C.  Neutralisation  of  the  Sulphonated  Alkvl  Phenyl 
Carbonates 

Neutralisation  of  the  reaction  solution  was  ef- 
fected  by  pouring  it  into  a  flask  containing  a  solution 
of  anhydrous  sodium  acetate  (1.1  equivalents)  and 
glyme  (150  ml/0.2  mole  alkyl  phenyl  carbonate).  The 
solution  was  maintained  at  0°C  and  stirred  continu- 
ously  during  neutralisation.  The  sodium  alkyl  4-sul- 
phophenyl  carbonate  began  to  precipitate  immedi- 
ately.  After  15  minutes  of  stirring,  the  glyme  and 
acetic  acid  were  removed  under  vacuum.  The  re- 
sultant  white  solid  is  washed  twice  with  diethyl  ether 
and  recrystallised  from  methanol.  Carbonate  (% 
yield)  prepared  by  this  procedure  included: 
Sodium  ethyl  4-sulphophenyl  carbonate  (84%) 
Sodium  heptyl  4-sulphophenyl  carbonate  (76%) 
Sodium  hexyl  4-sulphophenyl  carbonate  (90%). 

Although  the  use  of  glyme  is  described,  the  neu- 
tralisation  can  also  be  performed  with  glacial  acetic 
acid,  or  other  suitable  solvents  such  as  chlorinated 
hydrocarbons. 

Example  IV 

Procedure  for  manufacture  of  sodium  benzovloxv 
benzene  sulphonate 

5 
Phenyl  benzoate  (14.4  g;  0,07  M)  [prepared  by 

phenol  with  benzoyl  chloride  or  benzoic  acid]  was 
sulphonated  in  dichloromethane  (50  ml)  by  the  addi- 
tion  of  sulphur  trioxide  in  a  mole  ratio  of  1  .1  :1  .  This  re- 

10  action  was  carried  out  at  35°C  over  a  period  of  2 
hours.  The  acid  paste  was  obtained  by  removal  of 
the  solvent  under  reduced  pressure  and  this  paste 
was  split  into  several  portions. 

The  first  portion  (5  g)  was  dissolved  in  water  (50 
15  ml)  and  neutralised  with  sodium  bicarbonate  (1.66  g) 

and  the  water  was  removed  under  reduced  pres- 
sure.  The  solid  residue  was  triturated  with  ether  and 
the  while  solid  (35  g;  64.9%)  was  identified  as  the 
product  by  Hnmr  and  infrared  and  was  found  to  be 

20  73%  pure. 
The  second  portion  (5  g)  was  added  to  industrial 

methylated  spirits  (40  ml)  containing  sodium  acetate 
(1.62  g).  A  white  product  crystallised  out  of  solution 
was  separated  by  filtration  and  dried  in  vacuo  (3.9 

25  g;  72%).  The  material  was  analysed  by  Hnmr  and  in- 
frared  and  was  shown  to  be  81%  pure. 

The  above  examples  show  that  esters  can  be  sul- 
phonated  in  good  yield.  They  also  show  that  neutrali- 
sation  in  non-aqueous  solvents  gives  high  purity 

30  products  in  good  yields. 

Claims 

1.  A  process  for  preparing  sulphonated  aromatic 
35  esters  selected  from  the  group  of  substituted  or  un- 

substituted  sulphonato-phenyl  carboxyiates  and 
sulphonato-phenyl  carbonates,  comprising  steps  of: 

(1  )  preparing  the  unsulphonated  aromatic  ester; 
(2)  sulphonating  said  unsulphonated  aromatic  es- 

40  ter  according  to  methods  known  to  the  art,  and 
(3)  neutralising  said  acid-sulphonated  aromatic 
ester,  characterized  in  that  said  neutralisation  is 
carried  out  in  a  non-aqueous  organic  solvent  with 
an  alkali  metal,  earth  alkali  metal  or  ammonium 

45  carboxylate  in  an  amount  in  excess  over  the 
amount  needed  to  neutralise  the  sulphonic  acid 
group(s)  and  any  free  or  complexed  SO3  present 
in  the  product  mixture  from  the  sulphonation  reac- 
tion. 

50  2.  A  process  according  to  claim  1,  characterised 
in  that  said  carboxylate  used  in  the  neutralising  step 
is  an  alkali  metal  acetate. 

3.  A  process  according  to  claim  2,  characterised 
in  that  said  alkali  metal  acetate  is  sodium  acetate. 

55  4.  A  preocess  according  to  claim  1,  2  or  3,  char- 
acterised  in  that  the  solvent  used  is  acetic  acid. 

5.  A  process  according  to  claim  1  ,  2  or  3,  charac- 
terised  in  that  the  solvent  comprises  a  C1-C4  alkyl 
ether  of  ethylene  glycol. 

60  6.  A  process  according  to  claims  1-5,  character- 
ised  in  that  the  neutralisation  reaction  is  carried  out 
at  the  lowest  possible  temperature  wherein  the  sol- 
vent  is  still  in  liquid  form. 

7.  A  process  according  to  claim  1  ,  2  or  3,  charac- 
65  terised  in  that  said  solvent  is  ethylene  glycol  dime- 

5 
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thyl  ether  (glyme)  or  diethylene  glycol  dimethyl  ether 
(di-glyme). 

Patentanspruche 

1.  Verfahren  zur  Herstellung  von  sulphonierten 
aromatischen  Estern,  ausgewahlf  aus  der  Gruppe 
von  substituierten  oder  nicht-substituierten  Sulpho- 
nato-Phenylcarboxylaten  und  Sulphonato-Phenyl- 
carbonaten,  umfassend  die  Schritte: 

(1)  Herstellen  des  unsulphonierten  aromatischen 
Esters, 
(2)  Sulphonieren  des  unsulphonierten  aromati- 
schen  Esters  nach  an  sich  bekannten  Verfahren 
und 
(3)  Neutralisieren  des  saure-sulphonierten  aro- 
matischen  Esters,  dadurch  gekennzeichnet,  daB 
die  Neutralisation  in  einem  nicht-waBrigen  organi- 
schen  Losungsmittel  mit  einem  Alkalimetall-,  Erd- 
alkali-  oder  Ammoniumcarboxylat  durchgefiihrt 
wird,  in  einer  Menge  im  Qberschuss  uber  die 
Menge,  die  zur  Neutralisation  der  Sulphonsaure- 
gruppe(n)  und  irgendwelchem  freien  oder  komple- 
xierten  SO3,  das  in  der  Produktmischung  von  der 
Sulphonierungsreaktion  vorhanden  ist,  benotigt 
wird. 
2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  daS  das  in  dem  Neutralisierungsschritt 
verwendete  Carboxylat  ein  Alkalimetallacetat  ist. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  daB  das  Alkalimetallacetat  Natriumacetat 
ist. 

4.  Verfahren  nach  Anspruch  1  ,  2  oder  3,  da- 
durch  gekennzeichnet,  daB  das  verwendete  Lo- 
sungsmittel  Essigsaure  ist. 

5.  Verfahren  nach  Anspruch  1  ,  2  oder  3,  dadurch 
gekennzeichnet,  daB  das  Losungsmittel  einen  C1- 
CVAIkylether  von  Ethylenglykol  umfaBt. 

6.  Verfahren  nach  den  Anspruchen  1  bis  5,  da- 
durch  gekennzeichnet,  daB  die  Neutralisationsreak- 
tion  bei  der  niedrigst  moglichen  Temperatur  durch- 
gefuhrt  wird,  worin  das  Losungsmittel  noch  in  flussi- 
ger  Form  ist. 

7.  Verfahren  nach  Anspruch  1  ,  2  oder  3,  dadurch 
gekennzeichnet,  daB  das  Losungsmittel  Ethylengly- 
koldimethylether  (Glyme)  oder  Diethylenglykoldime- 
thylether  (Di-Glyme)  ist. 

Revendications 

1.  Procede  de  preparation  d'esters  aromatiques 
sulfones  choisis  parmi  les  sulfonatophenylcarboxy- 
lates  et  les  sulfonatophenylcarbonates  substitues 
ou  non  substitues,  qui  consiste: 

(1)  a  preparer  un  ester  aromatique  non  sulfone; 
(2)  a  sulfoner  ledit  ester  aromatique  non  sulfone 
par  des  precedes  connus  dans  la  technique;  et 
(3)  a  neutraliser  ledit  ester  aromatique  sulfone  a 
I'acide,  caracterise  en  ce  qu'on  effectue  ladite 
neutralisation  dans  un  solvant  organique  non 
aqueux  a  I'aide  d'un  carboxylate  de  metal  alcalin, 
de  metal  alcalinoterreux  ou  d'ammonium  en  une 
quantite  superieure  a  celle  qui  est  necessaire 
pour  neutraliser  le  ou  les  groupes  acide  sulfoni- 
que  et  tout  SO3  libre  ou  complexe  present  dans  le 

melange  de  produit  en  provence  de  la  reaction  de 
sulfonation. 
2.  Procede  selon  la  revendication  1,  caracterise 

en  ce  que  ledit  carboxylate  utilise  au  stade  de  neu- 
tralisation  est  un  acetate  de  metal  alcalin. 

3.  Procede  selon  la  revendication  2,  caracterise 
en  ce  que  ledit  acetate  de  metal  alcalin  est  I'acetate 
de  sodium. 

4.  Procede  selon  la  revendication  1,  2  ou  3,  ca- 
racterise  en  ce  que  le  solvant  utilise  est  I'acide  a n -  
tique. 

5.  Procede  selon  la  revendication  1,  2  ou  3,  ca- 
racterise  en  ce  que  le  solvant  comprend  un  ether 
alkylique  en  C1-C4  d'ethylene-glycol. 

6.  Proced6  selon  les  revendications  1  a  5,  carac- 
terise'  en  ce  qu'on  effectue  la  reaction  de  neutrali- 
sation  a  la  plus  basse  temperature  possible  a  laquel- 
le  le  solvent  reste  a  I'etat  liquide. 

7.  Procede  selon  la  revendication  1,  2  ou  3,  ca- 
racterise  en  ce  que  ledit  solvant  est  Tether  dimethy- 
lique  d'ethylene-glycol  (glyme)  ou  Tether  de  dimethy- 
lique  de  diethylene-glycol  (di-glyme). 
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