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Description 

The  present  invention  relates  to  the  preparation  of  suiphophenyl  esters,  alternatively  referable  to  as 
acyloxy  benzene  sulphonates  or  alkanoyl  oxybenzene  sulphonates,  and  more  particularly  to  an  improve- 

5  ment  or  modification  to  a  preparative  process  in  which  a  carboxylic  acid  halide  is  reacted  with  a  alkali  met- 
al  phenol  sulphonate. 

Reaction  between  a  sulphonated  phenol  in  acid  form  and  a  fatty  acid  chloride  is  disclosed  in  US  Patent 
3503888  issued  on  March  31  1970  to  the  Dow  Chemical  Co  (Miller  et  al).  The  reaction  was  carried  out  in 
the  presence  of  an  organic  solvent,  methylene  chloride,  in  Example  1  .  Subsequent  disclosures  in  patents 

10  or  patent  applications  have  drawn  attention  to  disadvantages  in  the  use  of  an  acid  chloride  as  esterify- 
ing  agent  for  phenol  sulphonates.  Thus,  for  example  in  European  Patent  Application,  Publication  No.  0 
105  672,  published  18  April  1984,  Procter  and  Gamble  suggests  in  the  section  on  background  technology 
that  the  use  of  an  acyl  halide  in  a  solvent  such  as  dioxan  or  dichloroethane  presents  significant  difficul- 
ties  including  the  fact  that  conversions  in  excess  of  70%  are  difficult  to  obtain  and  there  are  difficulties 

15  in  the  elimination  of  hydrogen  chloride  from  the  reaction  medium.  Accordingly,  Procter  and  Gamble  pro- 
posed  an  alternative  transesterification  process  despite  their  own  recognition  that  there  is  an  increased 
risk  of  side  reactions  and  product  degradation  at  higher  reaction  temperatures,  which  can  even  include 
extensive  carbonisation  of  the  reaction  mixture. 

Rather  different  problems  with  the  use  of  acid  chlorides  are  asserted  by  Rhone  Poulenc  Chemie  in  Eu- 
20  ropean  Patent  Application,  Publication  No.  0153223,  published  28th  August  1985,  namely  that  the  reac- 

tion  with  the  potassium  salt  is  extremely  slow,  even  at  elevated  temperatures  and  the  product  formed  is 
very  difficult  to  isolate.  In  addition,  though,  the  difficulty  of  eliminating  HCI  is  featured.  Finally  in  Euro- 
pean  Patent  Applciation  Publication  No.  0  148  148  published  on  10th  July  1985,  Monsanto  asserts  that  the 
use  of  acyl  chloride  in  organic  solvents  requires  long  reaction  times,  extensive  separation  and  clean-up 

25  procedures  to  obtain  the  product  and  recover  the  solvent  and  even  that  use  of  low  levels  of  solvent  can 
result  in  the  formation  of  gelled  reaction  product. 

Accordingly,  there  is  within  the  several  publications  from  highly  respected  chemical  companies  exten- 
sive  teaching  against  the  use  of  an  acyl  chloride  in  an  organic  solvent  to  esterify  phenol  sulphonates, 
despite  their  recognition  that  the  method  itself  is  a  conventional  one  for  ester  formation  generally. 

30  In  the  course  of  the  investigations  during  which  the  instant  invention  was  devised,  the  reaction  bet- 
wen  an  acyl  chloride  and  phenol  sulphonic  acid  or  a  phenol  sulphonate  salt  was  attempted  in  the  presence of  the  various  organic  solvents  referred  to  in  the  above-mentioned  prior  publications.  To  a  considerable 
extent  the  disadvantages  of  using  an  organic  solvent  manifested  themselves  in  these  trials  and  con- 
firmed  that  the  teaching  was  based  upon  reality  rather  than  blind  prejudice.  For  example  when  excess  iso- 

35  nonanoyl  chloride  was  boiled  under  reflux  with  sodium  phenol  sulphonate  dispersed  in  1  ,4-dioxan  as  sol- 
vent  for  4  hours  a  yield  of  less  than  25%  product  was  obtained,  based  upon  the  sodium  phenol  sulpho- 
nate.  Moreover  the  solid  obtained  had  a  purity  of  about  60%  only,  and  in  addition  about  17%  further 
product  remained  dissolved  in  the  liquid  fraction  from  which  it  was  recoverable  inconveniently  by  distilla- 
tion. 

40  Subsequent  to  the  priority  date  of  the  present  invention,  in  European  Patent  Application  164  786  to 
Shell,  published  on  18th  December  1985,  there  is  disclosed  reaction  between  a  branched  chain  acyl  chlo- 
ride  and  potassium  phenol  sulphonate  in  an  organic  solvent,  preferably  an  aromatic  hydrocarbon  at  ele- 
vated  temperature.  The  specification  neither  explicitly  discloses  the  combination  of  selecting  aliphatic 
hydrocarbons  as  solvent  in  conjunction  with  linear  acyl  chloride  reactants  nor  does  it  imply  that  benefit 

45  can  be  obtained  thereby. 
It  is  an  object  of  the  present  invention  to  provide  a  process  for  reacting  an  acyl  halide  with  a  phenol 

sulphonate  salt  in  the  presence  of  a  solvent  in  which  one  or  more  of  the  problems  or  difficulties  men- 
tioned  hereinbefore  are  ameliorated  or  avoided.  It  is  a  further  object  of  at  least  some  embodiments  to 
produce  a  readily  separated  solid  product  in  a  high  or  improved  yield  having  a  high  or  improved  purity. 

50  Other  and  further  objects  of  some  or  other  embodiments  of  the  invention  may  become  apparent  during 
the  course  of  the  description. 

According  to  the  present  invention  there  is  provided  a  process  for  the  preparation  of  acyloxyben- 
zene  sulphonate  salts  in  which  an  alkali  metal  phenol  sulphonate  is  reacted  with  an  aliphatic  acyl  halide  at 
an  elevated  temperature  in  the  presence  of  an  organic  solvent,  forming  a  reaction  mixture  from  which  al- 

55  kali  metal  acyl  oxybenzene  sulphonate  salts  precipitate  as  a  separable  solid  characterised  in  that  the 
acyl  chloride  is  linear,  containing  at  least  6  carbon  atoms,  the  solvent  is  selected  from  aliphatic  hydro- 
carbons  and  has  a  boiling  point  of  at  least  130°C  and  the  reaction  is  carried  out  at  a  temperature  selected 
in  the  range  of  at  least  130°C  to  200°C. 

Advantageously,  it  has  been  found  that  by  selecting  such  solvents  and  linear  acyl  chloride  reagent  it 
60  is  possible  to  obtain  an  extremely  high  or  improved  yield  of  acyloxybenzene  sulphonate  salt  that  is  readily 

separable  from  a  reaction  mixture  that  remains  mobile  and  liquid  throughout  the  course  of  the  reaction, 
thereby  enabling  clean  and  rapid  evolution  of  gas  from  the  reaction  mixture.  As  a  consequence  of  ob- 
taining  the  product  in  such  good  yield,  the  residue  of  phenol  sulphonate  reactant,  which  is  often  the 
major  impurity  in  the  product,  is  reduced  to  very  low  proportions  so  that  the  product  has  improved  purity 

65  also. 
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The  phenol  sulphonate  reagent  can  have  the  hydroxyl  and  sulphonate  substituents  in  any  positions  rel- 
ative  to  each  other  around  the  benzene  nucleus  and  can  employ  any  alkali  metal  salt.  However,  it  is  espe- 
cially  useful  to  employ  the  sodium  salt  of  the  compound  in  which  the  sulphonate  substituent  is  para  to  the 
hydroxyl  substituent  which  compound  is  meant,  hereinafter,  where  reference  is  made  to  sodium  phenol 

5  sulphonate  (SPS  for  short).  The  phenol  sulphonates  are  preferably  anhydrous  or  substantially  anhy- 
drous. 

It  is  especially  suitable  to  employ  a  linear  aliphatic  acyl  chloride  containing  from  6  to  15  carbon  atoms, 
and  particularly  6  to  10  carbon  atoms,  including  specifically  the  acid  chlorides  of  heptanoic  acid,  octanoic 
acid,  nonanoic  acid  and  decanoic  acid.  Such  acyl  chlorides  have  boiling  points  that  permit  reaction  tem- 

10  peratures  in  excess  of  130°C  to  be  employed.  It  has  been  found  for  such  straight  chain  reactants  that 
under  the  conditions  of  the  present  invention,  yields  and  purites  well  in  excess  of  90%  by  weight  based 
upon  the  phenol  sulphonate  can  be  obtained.  It  has  been  found  that  if  branched  chain  acyl  chlorides  of 
similar  molecular  weight  such  as  3,5,5-trimethyl  hexanoic  acid  or  2-ethyl  hexanoic  acid  were  alternatively 
employed,  by  virtue  of  their  comparatively  lower  reactivity,  a  lower  purity  and  yield  is  normally  obtained 

15  than  for  the  straight  chain  compound.  Moreover,  it  is  also  relevant  to  point  out  that  whereas  for 
branched  chain  acyl  chlorides  there  is  no  difference  in  yield  between  aromatic  and  aliphatic  hydrocarbon 
solvents,  there  is  a  very  distinct  benefit  in  the  yield  from  linear  acyl  chlorides  by  selecting  the  aliphatic 
hydrocarbons. 

The  total  amount  of  acyl  halide,  such  as  the  acyl  chloride  employed  is  greater  than  one  mole  per  mole  of 
20  phenol  sulphonate,  and  by  virtue  of  the  fact  that  the  liquid  phase  containing  it  can  be  physically  separat- 

ed  from  the  product  at  the  end  of  the  reaction,  it  is  preferable  to  employ  at  least  1.2  moles  per  mole  and 
especially  from  1.5  to  5  moles  per  mole.  The  use  of  a  substantial  excess  miximises  the  extent  to  which  the 
insoluable  reactant,  the  phenol  sulphonate,  can  react  and  thereby  improves  both  yield  and  purity  of  the 
product. 

25  The  reaction  between  the  acyl  halide  and  the  phenol  sulphonate  generates  one  mole  of  hydrogen  halide 
per  mole  of  each  reactant  consumed.  In  order  to  regularise  and  control  the  evolution  of  the  hydrogen 
chloride  or  hydrogen  bromide  gas,  it  is  preferable  to  introduce  at  least  part  of  the  acyl  halide  progres- 
sively  into  a  reaction  mixture  containing  the  particulate  phenol  sulphonate  suspended  in  the  organic  sol- 
vent.  Such  a  mixture,  advantageously  is  stirrable  at  all  times  during  the  reaction.  Such  introduction  ad- 

30  vantageously  occurs  over  a  period  of  from  0.5  to  5  hours.  At  the  end  of  the  introduction  of  acyl  chloride 
or  bromide,  the  reaction  mixture  can  be  permitted  to  continue  reacting  for  a  further  period  of  up  to  5 
hours  under  normal  circumstances  and  in  practice  the  total  reaction  period  during  and  post  acyl  halide  in- 
troduction  lasts  often  from  1  .5  to  6  hours. 

During  the  reaction  between  acyl  halide  and  phenol  sulphonate,  it  is  desirable  to  sparge  the  reaction 
35  medium  with  an  inert  gas  such  as  nitrogen  in  order  to  facilitate  the  removal  from  the  medium  of  e.g.  hydro- 

gen  chloride  and  to  promote  good  mixing  of  the  solid  phenol  sulphonate  with  the  acyl  halide.  Sparging  is 
assisted  by  choice  of  especially  aliphatic  hydrocarbons  or  mixtures  containing  only  a  low  proportion  of 
aromatic  hydrocarbon,  so  as  to  suppress  any  tendency  of  the  mixture  to  form  a  gelatinous  product  which 
can  induce  excessive  foaming  of  the  mixture  with  the  consequential  problems  of  control,  likelihood  of 

40  ejection  of  product  from  the  reaction  vessel  and  increased  hazard. 
The  solvent  employed  according  to  the  present  invention  can  be  any  single  aliphatic  hydrocarbon  hav- 

ing  a  boiling  point  of  at  least  130°C  normally  up  to  250°C  or,  more  conveniently,  can  be  mixtures  of 
aliphatic  hydrocarbons  of  the  appropriately  high  boiling  point  such  as  those  obtained  as  fractions  or 
cuts  from  the  distillation  of  mineral  oils.  Cuts,  having  a  median  boiling  point  in  the  range  of  from  about  140 

45  to  about  210°C  have  been  found  to  be  extremely  satisfactory.  The  solvent  need  not  be  100%  aliphatic, 
but  a  minor  proportion  can  be  aromatic,  provided  that  it  still  meets  the  criterion  of  boiling  at  over  130°C. 
The  proportion  is  preferably  less  than  25%  v/v  and  particularly  less  than  10%  v/v. 

It  if  is  of  practical  benefit  to  employ  enough  solvent  that  the  reaction  mixture  is  always  stirrable.  Pref- 
erably  the  solvent  weighs  at  least  as  much  as  the  weight  of  phenol  sulphonate,  and  more  preferably  is 

50  from  one  and  a  half  to  five  times  the  weight  of  the  phenol  sulphonate.  In  many  embodiments,  this  corre- 
sponds  to  a  weight  ratio  of  solvent  to  excess  unreacted  acyl  chloride  at  the  end  of  the  reaction  period  is 
in  the  range  of  3:1  to  5:1.  When  a  mole  ratio  of  about  2:1  acyl  chloride:phenol  sulphonate  is  used,  but  will 
be  higher  if  a  lower  ratio  such  as  1  .5:1  is  used. 

It  is  especially  suitable  to  employ  a  reaction  temperature  of  from  135  to  175°C,  since  by  so  doing  the 
55  rate  of  reaction  is  maximised,  which  is  of  particular  importance  in  the  reactivity  of  branched  acyl  chlo- 

rides,  whilst  at  the  same  time  the  likelihood  of  charring  and  production  of  a  tar  or  oil  is  substantially  elimi- 
nated. 

The  product  can  be  conveniently  separated  from  the  reaction  mixture  by  conventional  solid/liquid  sep- 
aration  apparatus  such  as  a  centrifuge,  and  the  liquor  can  be  recycled.  The  solid  product  retains  inevita- 

60  bly  some  liquor.  This  can  be  removed  by  washing  with  acetone.  Since  the  bulk  of  the  liquor  retained  in  the 
cake  consists  of  relatively  cheap  solvent  there  is  a  considerably  reduced  incentive  to  recover  and  re- 
cycle  the  liquor  from  any  washings  of  the  product  cake,  but  to  maximise  efficiency  of  acid  chloride  usage 
this  may  be  done,  if  desired.  In  addition,  since  the  solvent  is  essentially  non-polar  the  propensity  of  the 
liquor  to  retain  the  hydrogen  chloride  is  considerably  reduced,  with  the  result  that  product  has  a  reduced 

65  ionisable  chloride  impurity  content. 
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Sodium  phenol  sulphonate  is  often  available  as  the  dihydrate,  whereas  references  in  the  prior  art  to 
the  use  of  phenol  sulphonates  have  indicated  that  they  should  advantageously  be  anhydrous  so  as  to 
minimise  the  wasteful  conversion  of  acyl  chloride  to  carboxylic  acid.  It  has  been  found  that  by  appropri- 
ately  heating  an  hydrated  phenol  sulphonate,  and  in  particular  sodium  phenol  sulphonate  with  certain 

5  aliphatic  or  aromatic  hydrocarbons  having  boiling  points  in  excess  of  130°C,  a  mixture  of  water  and  hy- 
drocarbon  can  be  boiled  off  together  which  subsequently  separates  into  two  immiscible  phases.  This  is 
an  effective  technique  for  small  scale  preparations. 

It  has  been  found  that  when  the  water  content  of  the  phenol  sulphonate  salt  has  been  reduced  by  such 
a  water/solvent  co-removal  technique,  to  a  content  of  from  0.1  to  1%  by  weight,  the  resultant  salt  has  the 

10  capability  of  producing  on  reaction  with  linear  acyl  halide  an  acyloxybenzene  sulphonate  salt  of  great  pu- 
rity  and/or  in  high  yield  (based  on  the  sulphonate  salt)  which  may  be  better  than  if  the  sulphonate  salt  had 
been  dried  by  heating  in  air.  Whilst  it  is  believed  that  such  a  residual  amount  of  water  may  itself  be  re- 
sponsible  for  the  improvement,  acting  in  some  way  as  a  catalyst,  the  observation  is  not  limited  to  such  a 
belief,  and  it  is  recognised  that  the  water  content  may  be  a  measurable  indicator  of  the  extent  to  which 

15  the  phenol  sulphonate  salt  dried  in  such  a  manner,  is  suited  to  subsequent  esterification.  In  many  in- 
stances,  water  removal  with  solvent  is  halted  when  the  residual  water  content  of  the  salt  has  been  low- 
ered  to  0.2%  to  0.5%  by  weight  of  the  salt. 

It  is  especially  beneficial  to  select  as  the  organic  solvent  for  coremoval  of  water  from  phenol  sulpho- 
nate,  the  aliphatic  solvent  since  by  so  doing  the  benefit  of  employing  an  aliphatic  solvent  can  be  aggre- 

20  gated  with  the  benefit  of  pre-azeotroping  to  retain  only  a  controlled  amount  of  water  in  the  phenol  sulpho- 
nate  starting  material,  especially  in  the  context  of  reacting  therewith  a  straight  chain  acyl  chloride  such 
as  nonanoyl  chloride. 

It  will  be  recognised  that  the  technique  of  co-removing  water  and  solvent  from  hydrated  phenol  sul- 
phonate  represents  a  convenient  method  not  available  if  solvents  such  as  toluene  are  employed,  which 

25  for  example  with  SPS  leaves  4%  water,  an  excessive  amount  that  causes  undue  degradation  of  acyl 
chloride  to  acid  in  the  subsequent  esterification  reaction  mixture.  The  removal  of  the  mixture  of  water 
and  hydrocarbon  at  atmospheric  pressure  tends  to  begin  at  a  temperature  within  the  range  of  105  to 
110°C  and  continues  until  the  boiling  point  of  the  solvent  is  nearly  reached.  Accordingly,  the  progress  of 
the  water  removal  can  be  followed  by  observation  or  monitoring  of  the  boiling  point  of  the  mixture.  It  is  an 

30  excellent  indication  that  the  water  removal  is  substantially  complete,  i.e.,  leaves  a  residue  of  0.1  to  1  .0% 
water  when  the  boiling  temperature  of  mixture  rises  to  within  about  5  to  10°C  of  the  solvent  boiling  point. 
At  that  point,  acyl  halide  reactant  can  be  introduced  and  the  esterification  stage  be  carried  out,  possibly 
with  the  addition  of  further  solvent  or  the  remaining  solvent  can  be  separated  from  the  dried  phenol  sul- 
phonate  salt  and  recycled  for  drying  of  further  salt  whilst  the  salt  is  contacted  with  recycled  excess  acyl 

35  halide/solvent  mixture  replenished  as  necessary  with  some  fresh  acyl  halide  and  solvent  to  carry  out  the 
esterification. 

When  acyl  chloride  is  used,  the  acyl  chloride  reactant  need  not  be  100%  pure  but  can  tolerate  a  small 
residue  of  hydrogen  chloride  without  significant  or  substantial  impairment  of  the  esterification  process. 

The  esters  produced  in  the  present  invention  are  suitable,  in  particular,  as  generators  of  peroxyacids 
40  in  aqueous  alkaline  media  on  reaction  with  hydrogen  peroxide  and  thus  can  be  readily  incorporated  in  sol- 

id  bleaching  or  washing  compositions  also  containing  a  persalt  or  used  with  compositions  containing  a 
persalt  or  hydrogen  peroxide,  thereby  providing  a  low  temperature  bleaching  system. 

Having  described  in  general  terms  the  two  aspects  of  the  present  invention,  specific  embodiments 
and  comparisons  will  be  described  in  greater  detail  by  way  of  exemplification. 

45 
Comparisons  1-5  and  runs  6  to  12 

In  comparisons  C1-C5,  attempts  were  made  to  employ  various  solvents  named  in  prior  publications  as 
solvents  for  use  in  the  reaction  between  an  acyl  chloride  and  a  phenol  sulphonate  salt.  In  each  compari- 

50  son,  sodium  phenol  sulphonate  (laboratory  grade  from  BDH),  was  introduced  into  a  glass  vessel 
equipped  with  a  reflux  condenser,  stirrer  an  inlet  for  acyl  chloride,  and  containing  277  mis  of  ethylene 
dichloride,  (EDC)  1  ,4-dioxan  (dioxan)  or  toluene,  unless  otherwise  stated.  The  named  acid  chloride  was 
then  introduced  gradually  into  the  reaction  vessel  whilst  maintaining  the  mixture  refluxing  or  at  the  elevat- 
ed  temperature  over  a  period  of  about  90  minutes.  Thereafter,  reaction  was  allowed  to  continue  for  a 

55  further  2k  hours  at  the  same  temperature,  except  in  C5,  and  the  resultant  solid  was  filtered  off  under 
vacuum  washed  with  acetone  and  dried.  The  product  was  then  analysed  for  sodium  alkanoyl  oxybenzene 
sulphonate,  and  the  results  are  expressed  in  Table  1  below  as  yield  based  upon  the  theoretical  esterifica- 
tion  of  all  the  phenol  sulphonate  and  purity  being  the  proportion  of  the  ester  in  the  product.  Table  1  also 
summarises  the  weight  of  sodium  phenol  sulphonate  and  mole  ratio  thereto  of  acid  chloride  that  is  intro- 

60  duced  (AC:SPS).  INN  represents  3,5,5-trimethyl  hexanoic  acid  chloride  and  NON  nonanoic  acid  chlo- 
ride  respectively.  In  the  C5  nonanoic  acid  chloride  was  introduced  at  80cC  and  the  temperature  after  in- 
troduction  was  increased  to  1  00°C. 

The  same  procedure  was  followed  for  runs  C6,  C9  and  10  to  12  which  employed  either  a  mixture  of 
Shellsol  AB  and  Solvesso  150  (SHELLSOL  and  SOLVESSO  are  Trade  Marks)  designated  SS,  all  com- 

65  parisons  or  SHELLSOL  D40,  designated  SD.  Where  R  follows  the  designation  in  Table  1,  it  indicates  that 
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the  liquor  into  which  the  batch  of  phenol  sulphonate  was  introduced  comprised  residual  solvent/residual 
acid  chloride  which  had  been  separated  from  a  previous  batch  of  product,  and  only  the  supplementary 
amount  of  acid  chloride  was  introduced  gradually  to  reach  the  final  mole  ratio  of  2:1  . 

Table  1 
Solvent  Weight  SPS  Acid  Mole  Ratio  Reaction  Purity  Yield 

(g)  chloride  AC:SPS  Temp.°C  %  % 
C1EDC  80  INN  2:1  85  25.1  17.4 
C2Dioxan  80  INN  2:1  102  60.0  24.6 
C3  Toluene  80  INN  2:1  115  1.5  0.9 
C4  Toluene  80  NON  2:1  110  58.8  45.8 
C5  Toluene  102  NON  1.3:1  100  60.9  47.2 
C6SS  80  INN  2:1  180  85.9  74.9 
C7SSR1  80  INN  2:1  180  79.5  70.0 
C8SD  80  INN  2:1  175  77.3  72.0 
C9SS  80  NON  2:1  175  84.5  78.4 
10  SD  72  NON  1.5:1  165  94.5  92.5 
11  SD  80  NON  2:1  168  96.8  94.8 
12SD/R1  80  NON  2:1  168  96.6  94.9 
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From  Table  1  ,  it  can  be  seen  that  in  the  prior  art  solvents,  the  yield  and  purity  of  the  ester  product 

ranged  from  virtually  non-existent  to  poor.  Whilst  there  was  some  improvement  in  employing  the  princi- 
pally  aromatic  hydrocarbon  Solvesso/Shellsol  AB  solvent,  the  yield  and  purity  of  the  esters  from  both 
linear  and  branched  chain  acyl  chlorides  was  still  below  acceptable  levels.  When  the  branched  chain 

30  acyl  chlorides  were  used  in  aliphatic  hydrocarbon  solvents  no  improvement  was  detected,  but  for  linear 
acyl  chloride  the  best  results  were  obtained  using  as  solvent  Shellsol  D40  which  is  principally  aliphatic, 
comprising  a  mixture  of  hydrocarbons  boiling  from  162  to  197°C,  median  169°C.  It  will  be  observed  that  the 
solvent/  excess  acyl  chloride  could  be  readily  recycled. 

35  Examples  13-15 

In  these  Examples,  the  process  employed  a  first  stage  in  which  sodium  phenol  sulphonate  dihydrate 
was  dried  by  co-removal  of  water  and  the  same  solvent  as  subsequently  used  in  the  esterification  proc- 
ess  followed  by  secondly  an  esterification  stage  conducted  in  similar  manner  to  earlier  runs,  except  that 

40  the  total  reaction  time  was  shortened  to  Zk  hours  in  Ex  13  and  14  and  3  hours  in  Ex  15  and  in  all  three  the 
reaction  mixture  in  the  second  stage  was  sparged  with  nitrogen.  In  Ex  13  the  acyl  chloride  was  laboratory 
grade  reagent,  in  Ex  14  it  was  the  distilled  product  obtained  by  reaction  beween  thionyl  chloride  and  nona- 
noic  acid  in  a  process  catalysed  by  dimethyl  formamide  and  in  Ex  1  5  the  same  acid  chloride  product  was 
used  but  without  an  intervening  distillation  stage.  In  each  of  these  Examples  the  solvent  (SD)  was 

45  present  in  a  ratio  to  the  phenol  sulphonate  salt  of  about  2.1  5  mis  solvent  per  g  salt. 
The  first  stage  in  these  Examples  was  carried  out  by  heating  the  phenol  sulphonate  containing  about 

15%  w/w  water  with  twice  its  weight  of  SHELLSOL  D40  solvent.  A  mixture  of  water  and  solvent  started  to 
boil  off  at  about  105°C  and  on  condensation  into  a  receiving  flask  separated  into  two  distinct  phases  sep- 
arable  by  running  off  the  lower  aqueous  phase.Sufficient  water  had  been  removed  when  the  boiling  point 

50  of  the  mixture  reached  about  1  60°C. 
The  process  conditions  and  product  analyses  are  summarised  in  Table  2. 

Table  2 
Solvent  Weight  SPS  Add  Mole  Ratio  Reaction  Purity  Yield 

(g)  chloride  AC:SPS  Temp.  °C  %  % 
Ex13SD  94.6  NON  2:1  170  99.3  99.3 
Ex  USD  261.6  NON  2:1  165  99.3  99.4 
Ex15SD  94.6  NON  2:1  167  99.2  99.2 

55 

60  Ex  15  SD  94.6  NON  2:1  167  99.2  99.2 

From  Table  2,  it  can  be  seen  that  removing  water  from  the  phenol  sulphonate  by  co-removal  with  hy- 
drocarbon  solvent  but  leaving  a  very  small  residue  of  water  resulted  in  the  preparation  of  a  product 

65  having  the  highest  yield  and  purity  of  all,  and  secondly  that  a  reaction  time  of  2h  hours  was  practical. 
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Comparison  between  Example  15  and  13/14  shows  that  an  intervening  distillation  stage  in  the  manufacture 
of  acyl  chloride  is  an  unnecessary  step  since  the  purity  and  yield  of  the  product  remained  substantially 
the  same  without  the  step. 

5 
Claims 

1  .  A  process  for  the  preparation  of  acyloxybenzene  sulphonate  salts  in  which  an  alkali  metal  phenol 
sulphonate  is  reacted  with  an  aliphatic  acyl  halide  at  an  elevated  temperature  in  the  presence  of  an  or- 

10  ganic  solvent,  forming  a  reaction  mixture  from  which  alkali  metal  acyl  oxybenzene  sulphonate  salts  pre- 
cipitate  as  a  separable  solid  characterised  in  that  the  acyl  halide  is  a  linear  acyl  chloride,  containing  at 
least  6  carbon  atoms,  the  solvent  is  selected  from  aliphatic  hydrocarbons  and  has  a  boiling  point  of  at 
least  130°C  and  the  reaction  is  carried  out  at  a  temperature  selected  in  the  range  of  at  least  130°C  to 
200°C. 

15  2.  A  process  according  to  claim  1  characterised  in  that  the  acyl  chloride  employed  contains  6  to  10  car- 
bon  atoms. 

3.  A  process  according  to  claim  2  characterised  in  that  the  acyl  chloride  is  nonanoyl  chloride. 
4.  A  process  according  to  any  preceding  claim  characterised  in  that  the  aliphatic  hydrocarbons  used 

have  a  median  boiling  point  of  about  140  to  170°C. 
20  5.  A  process  according  to  any  preceding  claim  characterised  in  that  the  acyl  chloride  and  phenol  sul- 

phonate  salt  are  contacted  in  a  mole  ratio  of  at  least  1  .5  to  1  and  preferably  up  to  5:1  . 
6.  A  process  according  to  any  preceding  claim  characterised  in  that  the  total  reaction  period  for  acyi 

halide  and  phenol  sulphonate  salt  lasts  from  1  .5  to  6  hours. 
7.  A  process  according  to  any  preceding  claim  characterised  in  that  the  reaction  temperature  is  from 

25  135to175°C. 
8.  A  process  according  to  any  preceding  claim  characterised  in  that  sodium  phenol  sulphonate  used 

has  been  dried  to  a  water  content  of  0.1  to  1%  by  co-removing  water  therefrom  by  boiling  with  a  hydrocar- 
bon  boiling  above  130°C. 

30 
Patentanspruche 

1.  Verfahren  zur  Herstellung  von  Acyloxybenzolsulfonatsalzen,  in  welchem  ein  Alkalimetall-Phenol- 
sulfonat  mit  einem  aliphatischen  Saurehalogenid  bei  erhohter  Temperatur  in  Gegenwart  eines  organi- 

35  schen  Losungsmittels  umgesetzt  wird,  wobei  eine  Reaktionsmischung  entsteht,  aus  welcher  Alkalimetall- 
acyloxybenzolsulfonatsalze  als  abtrennbare  Feststoffe  ausgefallt  werden,  dadurch  gekennzeichnet, 
daB  das  Saurehalogenid  ein  lineares  Saurechlorid  mit  mindestens  6  Kohlenstoffatomen  ist,  das  Losungs- 
mittel  ausgewahlt  ist  aus  aliphatischen  Kohlenwasserstoffen  und  einen  Siedepunkt  von  mindestens 
1  30°C  hat  und  die  Reaktion  bei  einer  Temperatur  im  Bereich  von  wenigstens  1  30°C  bis  200°C  durchge- 

40  fiihrt  wird. 
2.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB  das  eingesetzte  Saurechlorid  6  bis  10 

Kohlenstoffatome  enthalt. 
3.  Verfahren  nach  Anspruch  2,  dadurch  gekennzeichnet,  daB  das  Saurechlorid  Nonanoylchlorid  ist. 
4.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  die  eingesetz- 

45  ten  aliphatischen  Kohlenwasserstoffe  einen  mittleren  Siedepunkt  von  ca.  140  bis  170°C  aufweisen. 
5.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB  das  Saurechlo- 

rid  und  das  Phenolsulfonatsalz  in  einem  Molverhaltnis  von  mindestens  1,5:1  und  vorzugsweise  bis  zu  5:1 
kontaktiert  werden. 

6.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB  die  Gesamtre- 
50  aktionszeit  fur  das  Saurehalogenid  und  das  Phenolsulfonatsalz  1  ,5  bis  6  Stunden  betragt. 

7.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB  die  Reaktions- 
temperatur  von  135  bis  175°C  betragt. 

8.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  dadurch  gekennzeichnet,  daB  das  verwende- 
te  Natriumphenolsulfonat  bis  auf  einen  Wassergehalt  von  0,1  bis  1%  getrocknet  wurde,  indem  durch  Sie- 

55  den  zusammen  mit  einem  Kohlenwasserstoff  mit  einem  Siedepunkt  iiber  130°C  das  Wasser  entfernt  wur- 
de. 

Revendications 
60 

1.  Procede  de  preparation  de  sels  d'acide  acyloxybenzenesulfonique  dans  lequel  un  phenolsulfonate 
de  metal  alcalin  est  mis  en  reaction  avec  un  halogenure  d'acyle  aliphatique,  a  une  temperature  elevee,  en 
presence  d'un  solvant  organique,  pour  former  un  melange  de  reaction  a  partir  duquel  des  sels  de  metal 
alcalin  d'acide  acyloxybenzenesulfonique  precipitent  a  I'etat  d'un  solide  separable,  caracterise  en  ce 

65  que  le  chlorure  d'acyle  est  lineaire  et  contient  au  moins  6  atomes  de  carbone,  le  solvant  est  choisi  parmi 
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les  hydrocarbures  aliphatiques  et  a  un  point  d'ebullition  d'au  moins  130°C  et  la  reaction  est  effectuee  a 
une  temperature  choisie  dans  la  gamme  d'au  moins  1  30°C  a  200°C. 

2.  Procede  suivant  la  revendication  1  ,  caracterisi  en  ce  que  le  chlorure  d'acyle  employe  contient  de  6 
a  10  atomes  de  carbone. 

5  3.  Proced§  suivant  la  revendication  2,  caracterise  en  ce  que  le  chlorure  d'acyle  est  du  chlorure  de  no- 
nanoyle. 

4.  Proc6de  suivant  I'une  quelconque  des  revendications  prec^dentes,  caracterise  en  ce  que  les  hy- 
drocarbures  aliphatiques  utilises  ont  un  point  d'ebullition  moyen  d'environ  140  a  170°C. 

5.  Proc6d§  suivant  I'une  quelconque  des  revendications  prec^dentes,  caracte>ise  en  ce  que  le  chlo- 
10  rure  d'acyle  et  le  sel  d'acide  phenolsulfonique  sont  mis  en  contact  en  un  rapport  molaire  d'au  moins  1  ,5  a  1 

et,  de  preference  jusqu'a  5:1  . 
6.  Proc§d§  suivant  I'une  quelconque  des  revendications  pr£cedentes,  caracte>ise  en  ce  que  la  duree 

de  reaction  totale  entre  I'halogenure  d'acyle  et  le  sel  d'acide  phenolsulfonique  est  de  1  ,5  a  6  heures. 
7.  Proc6d6  suivant  I'une  quelconque  des  revendications  precedentes,  caracterisi  en  ce  que  la  tempe- 

1  5  rature  de  reaction  est  de  1  35  a  1  75CC. 
8.  Procede  suivant  I'une  quelconque  des  revendications  prec&Jentes,  caracterise  en  ce  que  le  ph_§- 

nolsulfonate  de  sodium  utilise  a  ete  seche  jusqu'a  une  teneur  en  eau  de  0,1  a  1%  par  elimination  simultanee 
d'eau  par  mise  a  i'ebullition  avec  un  hydrocarbure  qui  bout  au-dessus  de  130°C. 
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