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Description 

The  reaction  of  alpha,  beta-unsaturated  compounds  with  primary  alcohols  or  diols  in  the  presence  of 
ion  exchange  resins  has  been  known  for  many  years.  Thus  it  has  been  known  that  alpha,  beta-unsaturat- 

5  ed  aldehydes,  esters,  ketones  and  nitriles  will  react  in  the  presence  of  an  anionic  or  cationic  exchange 
resin  to  form  the  addition  product. 

Japanese  51-30046,  is  a  typical  reference,  it  shows  the  reaction  of  an  aldehyde  with  an  alcohol  using 
a  tertiary  ammonium  strong  basic  anionic  exchange  resin  (-OH  type)  as  catalyst.  The  reference  disclos- 
es  the  reaction  of  the  aldehyde  with  an  alcohol  in  aqueous  medium.  Though  conversion  of  the  aldehyde 

1  o  was  high,  conversion  to  the  desired  condensation  product  was  generally  lower. 
The  reaction  of  ketones  with  alcohols  is  exemplified  by  GB-A-986,714  and  CA-725,216.  In  these  refer- 

ences  the  catalyst  is  a  strongly  basic  anionic  exchange  resin  in  the  hydroxide  form. 
The  use  of  a  strongly  acid  cation  exchange  resin  in  the  hydrogen  form  is  disclosed  in  US-A-2,871  ,269, 

to  react  a  ketone  with  an  alcohol  to  form  the  addition  compound.  This  reference  differs  from  the  others  in 
15  that  an  acid  cation  exchange  resin  is  used  rather  than  a  basic  anion  exchange  resin.  A  similar  disclosure 

by  N.B.  Lorette  is  found  in  J.  Org.  Chem.,  23,  973  (1958). 
In  reaction  of  an  acrylic  ester  with  an  alcohol  is  exemplified  by  US-A-2,658,070.  The  catalyst  used  is 

an  anion  exchange  resin  having  quaternary  ammonium  alkoxide  groups  at  a  temperature  range  of  0°C  to 
90°C.  The  reference  contains  no  recognition  of  the  importance  of  temperature,  alcohol  to  ester  mole  ra- 

20  tio  and  water  to  the  reaction. 
US-A-2,430,436,  prepares  4-methyl-4-alkoxy-2-pentanones  from  mesityl  oxide  and  an  aliphatic  alco- 

hol  at  a  reaction  mixture  pH  of  between  about  pH  4  and  pH  9.  The  reference  does  not  disclose  the  use  of 
ion  exchange  resin  catalysts. 

25  THE  INVENTION 

This  invention  is  directed  to  an  improved  process  for  the  production  of  hydrocarbyl  hydrocarbyloxyal- 
kanoates  by  the  reaction  of  a  monohydroxyl  or  dihydroxyl  alcohol  with  an  alpha,  beta-unsaturated  ester 
in  the  presence  of  a  strong  basic  anionic  exchange  resin  in  the  hydroxyl  or  alkoxide  form.  The  particular 

30  process  herein  described  and  claimed  is  an  improvement  over  the  processes  heretofore  disclosed  and 
produces  results  that  were  completely  unexpected  and  unpredictable.  When  carried  out  under  the  condi- 
tions  herein  described  one  obtains  the  desired  products  at  a  reaction  rate  that  can  be  as  much  as  four  to 
five  times  greater  than  the  reaction  rates  previously  obtained;  in  addition,  the  catalyst  life  is  unexpect- 
edly  and  unpredictably  considerably  enhanced,  conversions  are  exceptionally  high  and  a  minimum 

35  amount  of  by-products  is  obtained. 
The  reaction  is  represented  by  the  general  equation: 

R " 1   R ' R 1 "  
40  l i t  

R ( 0 H ) n   +  R'CH-CCOOR1  '  —-»  R(OCHCHCOOR'  '  ) n  

wherein  R  is  a  linear  or  branched  monovalent  alkyl  group  or  a  linear  or  branched  divalent  alkylene  group 
or  adivalent  dialkylene  ether  or  polyalkylene  polyether  group  or  a  benzyl  group;  R'  is  hydrogen  or  an 

45  alkyl  group;  R"  is  an  alkyl  group  or  a  phenyl  group  and  R"  is  hydrogen  or  methyl;  all  as  hereinafter  more 
fully  defined;  and  n  has  a  value  of  1  or  2. 

The  monohydroxyl  alcohols  used  as  starting  materials  are  represented  by  the  general  formula  ROH, 
wherein  R  is  a  linear  or  branched  alkyl  group  having  from  1  to  8  carbon  atoms,  preferably  from  1  to  3  car- 
bon  atoms,  or  a  benzyl  group  that  may  or  may  not  contain  lower  alkyl  substituents  in  the  ring  portion 

50  thereof.  Illustrative  of  suitable  monohydroxyl  alcohols  are  methanol,  ethanol,  propanol,  isopropanol,  bu- 
tanol,  sec-butanol,  isobutanol,  the  pentanols,  the  hexanols,  2-ethylhexanol,  benzyl  alcohol  and  4-  methyl- 
benzyl  alcohol.  It  was  observed  that  methanol  causes  transesterification  of  the  ester. 

The  dihydroxyl  alcohols  used  as  starting  materials  are  represented  by  the  general  formula 
HO(RO)mH,  wherein  R  is  a  divalent  alkylene  group  having  from  1  to  6  carbon  atoms,  preferably  2  to  3 

55  carbon  atoms  and  m  is  an  integer  having  a  value  of  from  1  to  about  10,  preferably  1  to  3.  Illustrative  of 
suitable  dihydroxyl  alcohols  are  ethylene  glycol,  diethylene  glycol,  triethylene  glycol,  1  ,3-propylene  gly- 
col,  1  ,2-propylene  glycol,  dipropylene  glycol,  butylene  glycols,  pentylene  glycols  and  hexylene  glycols. 

The  alpha,  beta-unsaturated  esters  used  as  starting  materials  are  represented  by  the  general  formu- 
la: 

60 
R'  f  ' 
I 

R'CH=CCOOR'  ' ,  
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wherein  R'  is  hydrogen  or  an  alkyl  group  having  from  1  to  3  carbon  atoms,  R"  is  an  alkyl  group  having 
from  1  to  8  carbon  atoms,  preferably  2  to  5  carbon  atoms  and  most  preferably  2  or  3  carbon  atoms,  or  a 
phenyl  group  and  R"  is  hydrogen  or  methyl.  Illustrative  of  suitable  esters  are  methyl  acrylate,  ethyl  acr- 
ylate,  propyl  acrylate,  butyl  acrylate,  2-ethylhexyl  acrylate,  methyl  crotonates,  methyl  2-pentenoate,  me- 

5  thyl  2-hexenoate,  methyl  methacrylate,  ethyl  mathacrylate  and  propyl  methacrylate. 
The  reaction  between  the  mono-  or  di-hydroxyl  alcohol  and  the  unsaturated  ester  requires  one  equiva- 

lent  of  unsaturated  ester  per  hydroxyl  -equivalent.  However,  generally  an  excess  of  the  hydroxyl  com- 
pound  is  used  to  facilitate  operation  and  handling  and  to  assist  in  temperature  control.  The  mole  ratio  of 
hydroxyl  compound  to  ester  can  vary  from  3:1  to  100:1,  preferably  4:1  to  60:1  and  most  preferably  8:1  to 

10  30:1  with  the  proviso  that  at  least  equivalent  reactive  amounts  of  hydroxyl  compound  and  unsaturated 
ester  compound  are  used. 

The  catalysts  used  in  the  reaction  are  the  strongly  basic  anionic  exchange  resins  in  either  the  hy- 
droxyl  form  or  alkoxide  form  or  a  combination  of  both  forms.  These  compositions  are  well  known  to  those 
of  ordinary  skill  in  the  art  and  a  large  number  are  commercially  available.  These  anionic  exchange  resins 

15  contain  a  polymer  backbone  having  strongly  basic  functional  groups  incorporated  into  their  structures. 
A  preferred  basic  functional  group  is  the  quaternary  ammonium  base.  The  resins  are  generally  used  in 
the  hydroxyl  form;  these,  however,  are  convertible  to  the  alkoxide  form  by  passing  the  desired  anhy- 
drous  alcohol  through  the  resin.  Illustrative  of  commercially  available  resins  are  the  Amberlites®, 
Dowex®,  Duolite®  materials  as  well  as  many  others  known  to  those  of  ordinary  skill  in  the  art.  Specifical- 

20  ly  one  can  mention  Dow-MSA-1,  DOWEX  1X-8,  Rohm  &  Haas  904,  Amberlite  IRA-00,  DOWEX  2,  Duolite 
A-40,  Duolite  A-42,  Nalcite®  SAR. 

The  resins  can  be  in  the  form  of  powders,  beads  or  granules.  They  can  be  used  in  a  fixed  bed  reaction 
system  or  in  a  dispersion  or  slurry  reaction  system.  The  amount  of  resin  catalyst  used  will  depend,  of 
course,  on  the  specific  reactants  employed,  as  well  as  the  reaction  conditions  at  which  the  process  is 

25  conducted.  In  general,  an  amount  of  from  0.1  weight  percent  or  less  to  20  weight  percent  or  more  based 
on  the  ester  present  is  employed  when  a  slurry  process  is  used  and  at  the  completion  of  the  reaction  the 
catalyst  can  be  removed  by  conventional  means,  and  recycled  after  regeneration  if  this  is  required. 

The  process  is  generally  carried  out  using  a  fixed  bed  system,  typically  in  a  column  or  tank  reactor.  In 
a  typical  embodiment,  the  catalyst  bed  is  generally  prepared  by  flushing  it  with  the  dry  selected  alcohol  to 

30  be  used  in  the  reaction;  this  alcohol  can,  if  desired,  contain  other  alcohols  or  a  small  amount  of  the  un- 
saturated  ester  that  will  be  used.  The  bed  is  then  flushed  with  dry  nitrogen,  flushed  with  deionized  water, 
again  flushed  with  dry  nitrogen  followed  by  treatment  with  a  2-10  weight  percent  aqueous  alkali  metal 
caustic  solution.  The  bed  is  then  again  washed  with  water,  purged  with  nitrogen,  flushed  with  fresh  alco- 
hol  or  the  alcohol-ester  mixture  and  purged  with  nitrogen.  It  is  then  washed  with  alcohol  and  purged  with 

35  nitrogen,  in  sequence,  until  the  water  content  in  the  alcohol  outlet  is  preferably  not  greater  than  the  wa- 
ter  content  in  the  alcohol  feed.  The  wash  components  should  preferably  be  anhydrous  or  almost  so  and 
they  can  be  introduced  to  the  bed  at  an  elevated  temperature  if  desired.  The  catalyst  is  then  ready  for 
use  and  is  a  highly  active  material  that  must  be  carefully  handled  to  prevent  spontaneous  ignition.  During 
continuous  use  the  reaction  rate  will  decrease  and  degeneration  of  the  catalyst  will  be  noticed;  this  is  ev- 

40  idenced  by  incomplete  reaction  of  the  unsaturated  ester  with  the  hydroxyl  compound,  which  is  determined 
by  analysis  of  the  reaction  product  mixtures  recovered  for  unreacted  ester  content.  Normally,  when  un- 
reacted  ester  breakthrough  is  about  one  weight  percent,  or  higher  (if  desired  up  to  several  percentage 
points),  the  catalyst  bed  is  regenerated  following  the  procedure  described.  Bed  preparation  is  not  limited 
to  the  procedure  described  above  since  other  sequences  can  be  used  with  equally  good  results. 

45  It  was  noted  that  the  presence  of  water  in  the  reaction  mixture  has  a  profound  effect  on  the  reaction, 
an  observation  that  has  not  previously  been  reported  in  the  published  literature.  That  water  content  is 
important  for  the  attainment  of  catalyst  cycle  life,  high  conversion  rates  and  efficiencies  has  not  been 
recognized  by  those  skilled  in  the  art.  It  was  observed  that  maintenance  of  a  water  content  of  from  0.01 
to  less  than  0.5  weight  percent,  based  on  the  amount  of  ester  and  alcohol  charged,  leads  to  significant 

50  improvements;  preferably  the  water  content  should  be  less  than  about  0.1  weight  percent. 
It  was  also  noted  that  the  mole  ratio  of  alcohol  to  alpha,  beta-unsaturated  ester  in  the  initial  feed  mix- 

ture  plays  an  unexpected  and  unpredictable  role  in  reaction  rate,  catalyst  productivity  and  conversion 
time  with  higher  mole  ratios  being  more  advantageous.  Data  supporting  this  is  found  in  Example  24.  This 
mole  ratio  can  be  from  3:1  to  100:1. 

55  Catalyst  deactivation  can  be  indirect  or  direct.  Indirect  deactivation  results  from  the  presence  of  wa- 
ter  in  the  system  and  is  accelerated  with  increases  in  temperature.  The  presence  of  water  in  excess  of 
about  0.1  weight  percent  should  therefore  be  avoided. 

Direct  deactivation  is  caused  by  the  presence  of  acids  that  will  react  with  the  basic  groups  in  the  cata- 
lyst  molecule  and  render  the  catalyst  inactive.  Thus,  traces  of  free  acid  in  the  system  should  be  avoid- 

60  ed.  One  manner  in  which  acids  may  get  into  the  system  is  hydrolysis  of  the  unsaturated  ester  by  the  wa- 
ter  present  in  the  system.  For  this  reason  water  content  should  be  kept  as  low  as  possible.  The  water  hy- 
drolyzes  the  ester  and  forms  acid  that  in  turn  neutralizes  the  catalyst  by  replacing  the  base  on  the  cata- 
lyst  and  rendering  the  catalyst  inactive.  At  higher  temperatures  this  reaction  sequence  occurs  more 
rapidly  and  greatly  shortens  the  catalyst  life,  thus  requiring  more  frequent  reactivation.  Thus,  both  wa- 

65  ter  and  acids  are  impurities  to  be  avoided. 
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Though  it  is  known  that  higher  temperatures  favor  higher  initial  reaction  rates  and  conversion  rates,  it 
was  observed  that  the  overall  reaction  rate  and  conversion  may  be  lower  at  higher  temperatures  than  at 
lower  temperatures.  Lower  temperatures  when  combined  with  proper  control  of  water  content  and  alco- 
hol  to  ester  mole  ratio  in  the  feed  result  in  unexpected  and  unpredictable  reaction  rates  that  can  be  as 
much  as  five  times  or  more  greater  than  can  be  achieved  at  higher  temperatures  as  well  as  longer  cata- 
lyst  cycle  life  between  reactivation.  The  temperature  for  the  reaction  can  be  from  -5°C  or  lower  to  35°C, 

preferably  from  5°C  to  30°C  and  most 
10  preferably  from  10°Cto  20°C. 

preferably  from  5°C  to  30°C  and  most  preferably  from  10°C  to  20°C.  Even  though  lower  temperatures 
are  beneficial  it  has  not  heretofore  been  reported  that  reduction  of  the  temperature  below  a  certain  point 

15  will  preclude  the  reaction  from  taking  place.  Thus,  at  temperatures  below  about  minus  5°C  we  have  ob- 
served  that  the  reaction  rate  decreases  significantly.  At  temperatures  of  about  50°C  and  above  the  cat- 
alyst  cycle  life  is  commercially  unacceptable. 

The  temperature  of  the  reaction  can  be  controlled  by  means  known  to  the  average  skilled  engineer. 
Thus,  cooling  means  can  be  present  in  or  around  the  catalyst  bed,  or  the  temperature  can  be  controlled 

20  by  feed  rate  and/or  feed  temperature.  The  reaction  is  an  exothermic  reaction  and  therefore  it  is  prefera- 
ble  to  have  provision  for  temperature  control.  A  convenient  expedient  for  temperature  control  is  to  feed 
a  pre-cooled  mixture  of  the  hydroxyl  compound  and  the  unsaturated  ester,  say  at  a  temperature  below 
about  15°C,  to  the  catalyst  bed  at  such  a  rate  that  the  temperature  of  the  reaction  mixture  exiting  from  the 
catalyst  bed  is  within  the  temperature  range  previously  recited. 

25  As  is  often  the  case  with  organic  reactions  and  chemicals  an  inhibitor  or  stabilizer  can  be  present  in 
the  feed,  the  final  product,  and  in  the  reaction  process  steps.  One  or  more  inhibitor(s)  can  be  present 
and  mixtures  are  usually  more  effective.  Conventional  stabilizing  amounts  known  to  those  skilled  in  or- 
ganic  chemistry  are  employed.  Illustrative  inhibitors  include  monoethylhydroquinone,  phenothiazine, 
butylated-hydroxytoluene,  hydroquinone  and  monomethyl  ether  of  hydroquinone. 

30  The  reaction  is  essentially  a  liquid  phase  homogeneous  reaction  even  though  the  catalyst  is  a  solid. 
The  process  can  be  carried  out  by  passing  a  mixture  of  the  liquid  reactants  through  a  bed  of  the  catalyst 
or  by  stirring  the  mixture  of  reactants  and  catalysts.  It  can  be  a  continuous,  semi-continuous  or  batch 
process  and  the  desired  product  is  readily  separated  from  the  solid  catalyst,  which  is  then  recycled,  or 
regenerated  and  then  recycled.  Normally  an  excess  of  the  alcohol  is  used,  which  serves  as  a  diluent  in 

35  the  reaction.  Since  conversion  of  the  ester  to  the  hydrocarbyl  hydrocarbyloxyalkanoate  is  essentially 
quantitative,  separation  of  the  desired  product  from  the  recovered  reacted  mixture  is  readily  achieved 
by  normal  distillation  procedures. 

The  reaction  can  be  conducted  at  subatmospheric,  atmospheric  or  superatmospheric  pressure,  with 
atmospheric  pressure  being  the  most  convenient. 

„  The  reaction  time  is  dependent  upon  the  size  of  the  batch,  the  particular  reactants  and  catalyst  used, 
and  the  temperature,  as  is  known  to  those  of  ordinary  skill  in  this  art. 

In  a  typical  embodiment,  an  inhibitor-containing  solution  of  the  hydroxyl  compound  and  unsaturated  es- 
ter,  at  about  a  15:1  mole  ratio,  is  precooled  to  5°C  to  10°C  and  passed  through  a  bed  of  a  strongly  basic 
anionic  exchange  resin  in  the  hydroxyl  form  that  had  been  prepared  and  activated  as  described  in  this 

.e  application.  The  solution  was  added  at  such  a  rate  that  the  outlet  temperature  of  the  reacted  mixture  exit- 
ing  from  the  catalyst  bed  was  preferably  from  20°C  to  25°C.  Conversion  of  the  unsaturated  ester  to  the 
corresponding  hydrocarbyl  hydrocarbyloxyalkanoate  was  almost  100  percent.  The  alcoholic  mixture  was 
then  distilled  to  recover  the  desired  product. 

As  is  recognized,  one  can  use  a  mixture  of  alcohols  and  a  single  ester,  or  a  single  alcohol  and  a  mix- 
50  ture  of  esters,  or  a  mixture  of  alcohols  and  a  mixture  of  esters.  This  is  entirely  dependent  upon  the  ulti- 

mate  product  desired  and  mixtures  of  this  nature  are  generally  used  only  when  mixed  products  are  de- 
sired  due  to  possible  separation  problems. 

The  hydrocarbyl  hydrocarbyloxyalkanoates  produced  have  the  general  formula: 

55  R ' R 1 "  
/  i  • 

R(O  CHCHCOOR1  '  ) n  
R,  R \   R1  ' ,   R "   ' 

60 wherein  R,  R',  R",  R"  and  n  have  the  meanings  heretofore  defined.  Illustrative  of  such  compounds  are 
those  having  the  moities  set  forth  below  in  which  R"  can  be  either  hydrogen  or  methyl: 

65 
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R  R1  R"  n 
methyl  H  methyl  1 
methyl  H  ethyl  1 
methyl  H  n-propyl  1 
methyl  H  i-propyl  1 
methyl  H  n-butyl  1 
methyl  H  2-ethylhexyl  1 
methyl  H  hydroxyprapyl  1 
methyl  methyl  methyl  1 
methyl  ethyl  ethyl  1 
methyl  propyl  ethyl  1 
ethyl  H  methyl  1 
ethyl  H  ethyl  1 
ethyl  H  i-propyl  1 
ethyl  H  hexyl  1 
ethyl  methyl  ethyl  1 
ethyl  methyl  butyl  1 
i-propyl  H  ethyl  1 
i-propyl  methyl  ethyl  1 
n-butyl  H  ethyl  1 
hexyl  H  ethyl  1 
octyl  H  ethyl  1 
benzyl  H  ethyl  1 
methyl  H  phenyl  1 
methyl  butyl  methyl  1 
ethylene  H  methyl  2 
ethylene  H  ethyl  2 
ethylene  K  i-propyl  2 
ethylene  H  n-propyl  2 
ethylene  CH3  methyl  2 
DEO  H  ethyl  2 
DEO  H  propyl  2 
DEO  CH3  ethyl  2 
TEO  H  ethyl  2 
1,2-propylene  H  ethyl  .  2 
1,2-propylene  CH3  ethyl  2 
DPO  H  methyl  2 
DPO  CH3  ethyl  2 
DPO  H  ethyl  2 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 
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e t h y l e n e   ■  - C H 2 C H 2 ~  

DEO  «  - C H 2 C H 2 O C H 2 C H 2 -  

10  TEO  =  - C H 2 C H 2 0 C H 2 C H 2 0 C H 2 C H 2 -  

l , 2 - p r o p y l e n e =   - C H C H 2 -  

CH3 

DPO  «  - C H C H 2 0 C H C H 2 -  

£h3  fcH3 
The  products  are  esters  that  have  excellent  solvent  properties  and  thus  find  use  in  the  coatings  indus- 
try  and  inks. 

The  following  examples  serve  to  describe  different  reactors  and  reaction  systems  employed  and  to 
25  further  illustrate  this  invention. 

A  2.54  cm  (ID)  by  76.2  cm  long  stainless  steel  tubular  reactor  (Reactor  A)  was  charged  with  150  ml  of 
Dowex  MSA-1®  strongly  basic  anionic  exchange  resin.  The  reactor  was  equipped  with  a  feed  pump,  ther- 
mocouples  at  the  mid-point  and  top  of  the  catalyst  bed  and  the  necessary  piping,  gauges,  pumps,  valves 
and  reservoirs  to  introduce  reactants  and  recover  products.  The  catalyst  bed  was  treated,  in  se- 

30  quence,  with  900  ml  of  ethanol,  900  ml  of  water,  900  ml  of  4  weight  percent  aqueous  sodium  hydroxide, 
900  ml  of  water  and  900  ml  of  ethanol  to  regenerate  the  bed  before  introducing  the  reactants  feed  con- 
taining  anhydrous  ethanol  and  ethyl  acrylate.  The  ethyl  acrylate  contained  150  ppm  phenothiazine  as  in- 
hibitor. 

35  Examples  1  to  17 

A  series  of  examples  was  conducted  using  Reactor  A  in  which  the  concentration  of  the  ethyl  acrylate 
in  the  feed  and  the  feed  rate  (expressed  in  LHSV  rr1)  were  varied  to  evaluate  their  effect  on  catalyst 
bed  cycle  life  and  temperature  generated  in  the  bed  and  the  effect  of  the  temperature  on  the  bed  cycle 

40  life.  The  catalyst  bed  cycle  life  is  determined  by  ethyl  acrylate  breakthrough.  When  the  amount  of  unre- 
acted  ester  found  in  the  product  mixture  exiting  from  the  top  of  the  reactor  was  about  one  weight  percent 
or  a  preselected  higher  value  this  was  a  measure  of  the  catalyst  bed  cycle  life;  the  time  in  hours  to  reach 
this  point  is  recorded  as  the  bed  cycle  life.  Due  to  the  time  and  expenses  required  to  regenerate  the  cata- 
lyst  bed,  for  commercial  practice  a  catalyst  bed  cycle  life  of  less  than  about  50  hours  is  not  economically 

45  acceptable.  The  results  achieved  were  completely  unexpected  and  unpredictable  from  the  information 
publicly  available.  It  was  found  that  at  average  catalyst  bed  temperatures  below  about  35°C  catalyst  bed 
cycle  life  values  above  about  50  hours  for  about  a  one  weight  percent  ethyl  acrylate  breakthrough  were 
achieved.  (Examples  1  to  10)  At  average  catalyst  bed  temperatures  above  about  35°C  catalyst  bed  cycle 
life  values  below  50  hours  were  achieved  (Examples  11  to  17). 

50 
Tablet 
summarizes  the  data  for  this  series  and  the  results  achieved. 
EA  -  ethyl  acrylate 
LHSV  ■  liquid  hourly  space  velocity;  volume  of  liquid  fed 

to  the  reactor  per  volume  of  catalyst  per  hour. 
Breakthrough  EA  the  EA  content  in  the  product  stream  at  the  repor- 
%  content  ■  ted  catalyst  bed  cycle  life. 

60  ~ 
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Ex.  EA  in  feed  Average  Inlet  feed  Average  mid-  Average  top  Catalyst  bed  Breakthrough 
wt.%  LHSVh"1  temp.°C  point  temp.  °C  temp.°C  cycle  life  h  EA%  content 

1  15  2.1  9-13  26-27  25  100  0.5 
2  15  2.0  19-20  26-30  28  >105  0.3 
3  15  2.0  13  28  26  90  0.8 
4  10  2.0-2.7  21  29-50  28  >98  0.4 
5  15  2.0  17  26-29  26  80  0.5 
6  19.6  1.0  -  26  -  76  0.9 
7  10  2.0-2.7  21  28-29  26  50  0.5 
8  15  1.5  -  34  -  64  1.1 
9  10  2.7  35  35  32  56  2 
10  19.6  1.0  -  33-34  -  50  0.3 
11  15  2.7  35  38-39  36  40  5 
12  19.6  1.0  41  -  38-40  3.2 
13  15  2.0  15  27  27  34  0.9 
14  19.6  1 . 0 - 4 0   -  32  2.1 
15  15  2.7  33  37-38  36  27  0.65 
16  15  2.7  41  40-44  38  20  0.94 
17  15  1.4  35  35  36  6.5  0.7 

10 

15 

20 

25 

30  The  following  comments  apply  to  the  examples  presented  in  Table  I: 

Example  1:  The  reaction  was  continued  beyond  100  hours  at  an  LHSV  of  2.0  rr1  until  an  EA  break- 
through  of  1  .2%  occurred  between  117-119  hours  total  reaction  time. 

Example  2:  Same  as  Example  1  at  an  LHSV  of  1  .75  h~1;  EA  breakthrough  of  1  .9%  observed  at  1  17  hours 
35  total  reaction  time. 

Example  3:  The  ester  contained  10-20  ppm  monmethylether  of  hydroquinone  and  15  ppm  of  phenothi- 
azine  as  inhibitor. 

Example  4:  In  this  example  the  feed  contained  85  to  90  weight  percent  methanol  and  10  to  15  weight  per- 
cent  ethyl  acrylate.  The  catalyst  bed  was  still  active  at  98  hours  total  reaction  time  at  LHSV  of  4  h~1;  at 

40  this  time  the  EA  breakthrough  in  the  product  stream  was  0.4  weight  percent  and  the  methyl  acrylate  con- 
tent  was  1  .5  weight  percent. 

Example  5:  Example  continued  at  an  LHSV  of  1.7  tr1;  after  95  hours  the  EA  breakthrough  observed 
was  2.4  weight  percent  and  after  97  hours  it  was  3.1  weight  percent. 

Example  6:  At  100  hours  and  an  LHSV  of  0.65  It1,  the  EA  breakthrough  was  4  weight  percent. 
45  Example  7:  Before  this  run,  the  catalyst  bed  was  treated  with  6  bed  volumes  of  one  percent  aqueous 

acetic  acid  prior  to  regeneration  as  previously  described.  At  71  hours  and  an  LHSV  of  2.0  h~\  the  EA 
breakthrough  was  2.4  weight  percent. 

Example  8:  Prior  to  this  run  the  regenerated  bed  was  washed  with  a  one  percent  solution  of  ethyl  acr- 
ylate  in  ethanol.  At  80  hours  and  an  LHSV  of  0.9  Ir1,  the  EA  breakthrough  was  3.4  weight  percent. 

50  Example  9:  In  this  example  the  water  content  in  the  feed  was  between  0.05  and  0.1  weight  percent  and 
heated  to  35°C.  At  58  hours  and  an  LHSV  of  1.7  Ir1,  the  Ea  breakthrough  was  0.84  weight  percent.  See 
comment  to  Example  17. 

Example  10:  The  effect  of  increasing  the  catalyst  bed  temperature  was  investigated  by  heating  the  bed 
to  45°C  after  the  first  49  hours  of  reaction  at  the  temperature  indicated  in  the  table.  The  catalyst  was 

55  completely  inactivated  within  3  hours  after  the  temperature  was  raised. 
Example  1  1  :  The  catalyst  bed  was  not  properly  dried  and  contained  0.26  weight  percent  water,  thus  ac- 

counting  for  the  less  than  desired  results  achieved. 
Example  12:  In  the  reaction  time  period  between  36  hours  and  43  hours  the  EA  breakthrough  went  from 

0.15  to  7  weight  percent. 
60  Example  13:  This  run  was  shut  down  after  34  hours  and  left  to  stand  at  room  temperature  over  the 

weekend  and  then  resumed.  After  a  total  of  49  hours  of  feed  the  EA  breakthrough  was  1  0  weight  per- 
cent. 

Example  14:  In  the  reaction  time  period  between  23  and  36  hours  the  EA  breakthrough  went  from  0.13 
to  7  weight  percent. 
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Example  15:  In  this  run  the  feed  was  added  at  a  temperature  of  33  to  34°C. 
Example  16:  In  this  run  the  feed  was  added  at  a  temperature  of  41  °C. 
Example  17:  In  this  example  the  water  content  in  the  feed  was  0.45  weight  percent,  the  EA  break- 

through  was  10.5  weight  percent.  Comparison  of  this  example  with  Example  9  shows  the  harmful  effect  of 
5  the  higher  moisture  content  in  the  feed  stream. 

The  beneficial  effect  of  precooling  the  feed  is  apparent;  it  leads  to  a  longer  catalyst  bed  cycle  life.  Al- 
so  apparent  is  the  deleterious  effect  of  moisture.  The  ethyl  3-ethoxypropionate  produced  in  Examples  1 
to  17  was  recovered  by  distillation. 

10 
Example  18 

A  reaction  was  carried  out  to  study  the  effect  of  the  presence  of  final  product  in  the  reaction  feed.  In 
this  example  Reactor  A  was  used  and  the  feed  was  a  mixture  of  61  weight  percent  ethanol,  15.9  weight  per- 

15  cent  ethyl  acrylate  and  23.1  weight  percent  ethyl  3-ethoxypropionate  that  was  introduced  to  the  reactor 
at  an  average  LHSV  of  2  hr1.  The  moisture  content  in  the  feed  was  0.04  weight  percent.  At  intervals 
samples  of  the  product  stream  were  analyzed  for  ethyl  acrylate  (EA)  and  ethyl  3-ethoxypropionate 
(EEP)  contents.  The  reaction  was  stopped  at  40  hours  due  to  the  high  ethyl  acrylate  breakthrough.  The 
data  and  results  are  show  in  Table  II. 

20 
Table  II 
Run  Reactor  temp.  °C  Product  stream  wt.% 
timeh  |n!et  Mid-point  Top  EA  EEP 
1  9  30  26  0.17  45.9 
2  8  30  28  0.18  45.9 
18  8  26  27  0.24  45.9 
24  8  26  29  0.46  45.5 
28  8  26  27  1.06  44.8 
40  6  20  25  9.88  31.8 

25 

30 

35  After  this  40  hours  reaction  period,  the  bed  was  regenerated  and  feed  was  resumed  under  the  same 
conditions.  The  reaction  feed  was  changed  to  15  weight  percent  ethyl  acrylate  and  85  weight  percent  eth- 
anol;  after  50  hours  the  ethyl  acrylate  breakthrough  was  0.08  weight  percent,  at  65  hours  0.15  weight 
percent,  at  72  hours  0.18  weight  percent,  at  94  hours  0.38  weight  percent,  at  142  hours  2.9  weight  per- 
cent  and  at  160  hours  6.7  weight  percent.  The  feed  was  precooled  and  added  at  7°C. 

40  A  second  reactor  was  set  up  that  would  permit  control  of  the  temperature  in  the  catalyst  bed  (Reactor 
B).  This  reactor  was  a  43  cm  long  stainless  steel  U-tube  having  an  inside  diameter  of  0.9  cm,  equipped 
with  thermocouples  and  the  necessary  cooling  tube  to  precool  reactants  mixture  before  entering  the  re- 
actor  containing  the  catalyst,  piping,  gauges,  pump,  valves  and  reservoirs  to  introduce  reactants  and 
recover  products.  The  reactor  and  cooling  tube  were  fully  immersed  in  a  cooling  bath.  The  catalyst 

45  charged  was  25  ml  of  Dowex  MSA-1®  strongly  basic  anionic  exchange  resin  that  was  then  purged  with 
250  ml  of  anhydrous  ethanol  to  displace  any  moisture. 

Examples  19-21 

50  Reactor  B  was  used  to  produce  ethyl  3-ethoxypropionate  from  a  feed  containing  15  weight  percent 
ethyl  acrylate  in  ethanol;  the  moisture  content  was  0.05  weight  percent.  The  effect  of  temperature  was 
studied  and  it  was  observed  that  the  catalyst  bed  cycle  life  decreased  as  the  temperature  at  which  the 
reaction  was  carried  out  increased.  The  data  from  these  runs  cannot  be  compared  directly  to  the  data 
from  Examples  1  to  17  due  to  the  significant  differences  in  the  reactor  configuration;  however,  they  can 

55  be  compared  to  one  another.  Due  to  the  small  size  of  this  reactor  and  the  partical  size  of  the  catalyst,  ex- 
cessive  channeling  of  the  reactants  past  the  bed  as  a  result  of  the  large  surface  to  volume  area  occurs. 
Nevertheless,  the  data  does  show  the  effect  of  temperature  on  catalyst  cycle  life.  The  data  and  results 
are  summarized  in  Table  III  at  a  feed  rate  of  about  2  h~1  LHSV. 

60 
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Table  III 
Ex.  Cat  bed  Ethyl  acrylate  breakthrough,  h 

temp.°C  to1wt.%  to3wt.%  to3.76wt.% 
19  16  52  131  160 19  16  52  131 
20  25  48  64 
21  35  33  39 

10 
As  seen,  increasing  the  temperature  shortens  the  catalyst  life.  In  Example  1  9,  one  could  expect  to  con- 

tinue  to  use  the  reactor  for  an  additional  period  of  time,  but  the  experiments  were  arbitrarily  terminated 
after  the  indicated  reaction  time  and  EA  breakthrough.  Use  of  a  more  efficient  (larger)  reactor  would 
have  avoided  the  channeling  problem  and  provided  longer  catalyst  cycle  life.  The  sensitivity  of  the  cata- 

15  lyst  cycle  life  to  temperature  is  apparent. 

Example  22 

The  effect  of  higher  moisture  content  in  the  reaction  system  was  evaluated  by  repeating  Example  19, 
20  but  in  this  instance  the  water  content  of  the  feed  was  increased  from  0.05  weight  percent  to  0.14  weight 

percent.  The  reaction  was  carried  out  at  16°C  catalyst  bed  temperature.  The  catalyst  cycle  life  was  dras- 
tically  reduced  as  evidenced  by  ethyl  acrylate  breakthrough  of  1  weight  percent  in  28  hours  (compared 
to  52  hours  in  Example  19)  and  of  3  weight  percent  in  52  hours  (compared  to  131  hours  in  Example  19).  The 
sensitivity  of  the  catalyst  cycle  life  to  water  is  apparent. 

25 
Example  23 

A  50  cm  long,  5  cm  diameter  water-jacketted  reactor  (Reactor  C)  was  charged  with  1  liter  of  Dowex 
MSA  -1®  strong  base  resin.  The  resin  was  treated  in  sequence  with  2000  ml  of  ethanol,  2000  ml  of  water, 

30  3800  ml  of  4  weight  percent  aqueous  sodium  hydroxide,  and  5000  ml  of  methanol-ethanol  mixture.  This  re- 
actor  was  used  to  react  mixtures  containing  ethyl  acrylate  and  both  methanol  and  ethanol  to  produce  mix- 
tures  of  ethyl  3-methoxypropanoate,  methyl  3-ethoxypropanoate,  ethyl  3-ethoxypropanoate  and  methyl 
3-methoxypropanoate.  In  each  run  about  7.5  liters  of  a  feed  solution  containing  the  components  identi- 
fied  in  Table  IV  was  used.  There  was  no  problem  of  ethyl  acrylate  breakthrough  at  the  end  of  each  run. 

35  The  mixture  was  recovered  by  distillation  to  remove  the  alcohols. 

table  IV 
Run  Feed.wt.%  C2H5OH  Temp.  Aver 

40  EA  CHaOH  °C  LHSVh"1 
Run  Feed.wt.%  C2H5OH  Temp.  Aver 

EA  CH3OH  °C  LHSVh-1 

A  20  20  60  24-26  2 
B  20  23  57  24-26  2 
C  20  37  43  24-26  2 
D  20  10  70  24-26  2 45  D  20  10  70  24-26  2 

Example  24 

50  Two  200  ml  of  Dowex  SBR®  strongly  basic  anionic  exchange  resin  in  the  hydroxide  form  was  placed  in 
a  500  ml  covered  addition  funnel  and  washed  by  passing  500  ml  of  distilled  water  through  the  resin  at  a 
rate  of  200  ml  per  hour.  The  resin  was  then  flushed  with  dry  ethanol  at  about  the  same  rate  until  analysis 
of  the  effluent  showed  a  water  content  of  0.1  weight  percent;  a  total  of  1,170  ml  of  dry  ethanol  was  used. 
The  wet  resin  was  then  placed  in  a  sealed  tube  equipped  with  a  gas  inlet  tube  fitted  with  a  porous  filter  at 

55  the  end  which  extended  to  the  bottom  of  the  resin  bed  and  a  gas  outlet  tube.  Dry  nitrogen  was  passed 
through  the  inlet  tube  and  the  resin  was  purged  overnight  at  room  temperature  to  dry  it. 

A  250  ml,  round-bottom  reactor  flask  was  equiped  with  a  water-cooled  condenser,  thermometer,  inlet 
septum  and  magnetic  stirrer.  The  reactor  was  immersed  in  a  cooling  bath  and  a  5  ml  portion  of  the  resin 
catalyst  prepared  above  was  added  followed  by  the  amounts  of  ethyl  acrylate,  ethanol  and  toluene  indi- 

60  cated  below.  The  reaction  mixtures  were  then  stirred  and  periodically  sampled  and  analyzed  to  determine 
the  effect  of  concentration  of  ethyl  acrylate  in  the  initial  feed  and  temperature  on  conversion. 

In  Runs  A  and  B,  the  reactor  was  charged  with  49  g  of  ethyl  acrylate,  49  g  of  ethanol  and  2  g  of  tolu- 
ene  as  an  inert  solvent.  The  mole  ratio  of  alcohol  to  acrylate  was  2.17:1.  Run  A  was  carried  out  at  25°C 
and  Run  B  at  41  CC.  Samples  were  removed  and  analyzed  for  weight  percent  unreacted  ethyl  acrylate  at 
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intervals  as  a  measure  of  the  rate  of  conversion  of  the  ethyl  acrylate  to  product,  ethyl  2-ethoxypropion- 
ate.  The  results  are  shown  below: 

Reaction  time,  Unreacted  ethyl  acrylate,  wt% 
min  RunA(25°C)  RunB(41°C) 
80  20.8  11.9 
160  9.5  6.5 
240  n.a.  5.0 
320  2.6  4.5 
1290  0.3  3.9 

10 

15 
As  seen  from  the  data,  at  the  higher  temperature  there  is  an  initially  faster  reaction  and  conversion 

rate.  However,  the  catalyst  is  deactivated  within  a  shorter  period  as  evidenced  by  higher  concentra- 
tions  of  unreacted  ethyl  acrylate  in  the  reaction  mixture  after  320  minutes  and  essentially  complete  reac- 
tion  at  25°C  (Run  A)  with  only  0.3  weight  percent  unreacted  ethyl  acrylate  after  1290  minutes  whereas  at 

20  41  °C  (Run  B)  there  was  still  3.9  weight  percent  unreacted  ethyl  acrylate  or  almost  8%  of  the  original 
amount  of  ethyl  acrylate  added  that  was  still  unreacted. 

In  Runs  C  and  D,  the  reactor  was  charged  with  19.6  g  of  ethyl  acrylate,  78.4  g  of  ethanol  and  2  g  of  tol- 
uene.  The  mole  ratio  was  8.7:1  .  Run  C  was  carried  out  at  21  °C  and  Run  D  was  at  41  °C.  Samples  were  re- 
moved  and  analyzed  as  was  done  for  Runs  A  and  B.  The  results  are  shown  below. 

25 
min  RunC(21"C)  RunD(41°C) 
80  10.0  3.2 
160  5.4  0.7 
240  -  0.3 
250  2.5 
320  1.5  0.2 
1100  -  0.1 
1320  0.1 

30 

35 

As  seen  from  the  data,  at  the  higher  temperatures  there  is  initially  a  faster  reaction  and  conversion 
40  rate.  However,  at  the  higher  ethanol  to  ethyl  acrylate  mole  ratio  of  the  feed  employed  here  the  catalyst  is 

not  deactivated  and  complete  conversion  of  the  ethyl  acrylate  occurs  in  a  shorter  period  of  time.  Com- 
parison  of  the  data  of  Runs  C  and  D  with  that  of  Runs  A  and  B  shows  the  advantages  obtainable  by  the 
use  of  such  higher  mole  ratios  when  combined  with  a  higher  temperature. 

A  fifth  run,  Run  E,  was  carried  out  at  intermediate  mole  ratio  and  temperature.  In  this  instance  the  re- 
45  actor  was  charged  with  34  g  of  ethyl  acrylate,  64  g  of  ethanol  and  2  g  of  toluene.  The  mole  ratio  of  alco- 

hol  to  acrylate  was  4.1  :1  and  the  reaction  was  carried  out  at  31  °C.  The  results  are  shown  below: 

Reaction  time,  min  Unreacted  ethyl  acrylate,  wt% 
50  80  10.7 

160  3.8 
246  1.6 
320  0.9 

55  405  0.5 

The  data  shows  a  relatively  fast  reaction  rate  and  short  conversion  periods  within  a  short  time  under 
60  these  conditions. 

An  experiment  was  carried  out  to  ascertain  the  effect  of  recycling  the  catalyst  from  Run  E  after  dry- 
ing  but  without  regeneration.  No  reaction  was  observed,  the  catalyst  had  become  completely  deactivat- 
ed. 
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Example  25 

Reactor  A  was  used  to  produce  methyl  2-methyl-3methoxypropionate  by  feeding  a  mixture  of  15  weight 
percent  methyl  methacrylate  in  methanol  to  the  catalyst  bed  at  an  average  LHSV  of  1  .5  h~1.  The  inlet  tem- 

5  perature  was  60°C,  average  mid-point  temperature  was  30°C  and  the  average  top  temperature  was 
27°C.  The  catalyst  bed  cycle  life  was  1  1  hours  and  the  methyl  methacrylate  breakthrough  was  3.8  weight 
percent.  Use  of  methyl  methacrylate  requires  a  higher  feed  temperature  due  to  its  lower  reactivity  as 
compared  to  the  acrylate. 

10  Claims 

1  .  A  process  for  the  production  of  hydrocarbyl  hydrocarbyloxyalkanoates  of  the  formula: 

15  R 1 ? ' "  15  
j  j 

R (0CHCHC00R '   *  ) n  
wherein  n  has  a  value  of  1  or  2;  R  is  a  linear  or  branched  monovalent  alkyl  group  having  from  1  to  8  car- 

20  bon  atoms  or  a  divalent  alkylene  or  divalent  dialkylene  ether  or  divalent  polyalkylene  polyether  group 
wherein  the  alkylene  group  has  1  to  6  carbon  atoms  or  a  benzyl  group;  R'  is  hydrogen  or  alkyl  having 
from  1  to  3  carbon  atoms;  R"  is  a  linear  or  branched  alkyl  group  having  from  1  to  8  carbon  atoms  or  a  phe- 
nyl  group  and  R"  is  hydrogen  or  methyl  by  the  reaction  of  a  monohydroxyl  alcohol  of  the  formula  ROH  or 
a  dihydroxyl  alcohol  of  the  formula  HO(RO)mH  where  m  has  a  value  of  from  1  to  1  0  with  an  alpha,  beta-un- 

25  saturated  ester  of  the  formula 

r  

30  
R ' C H - C C O O R "  

in  contact  with  a  strong  basic  anionic  exchange  resin  catalyst  in  the  hydroxide  or  alkoxide  form,  charac- 
terized  by  carrying  out  the  reaction  at  a  temperature  of  from  -5°C  to  35°C,  at  a  moisture  content  of  from 
0.01  to  0.5  weight  percent  and  a  mole  ratio  of  alcohol  to  ester  of  from  3:1  to  1  00:1  . 

2.  The  process  claimed  in  claim  1  wherein  the  temperature  is  from  5°C  to  30°C  and  the  moisture  content 
is  less  than  0.1  weight  percent  or  the  temperature  is  from  10°C  to  20°C  and  the  moisture  content  is  less 
than  0.1  weight  percent. 

3.  The  process  claimed  in  claim  1  or  2  wherein  ROH  is  methanol  and/or  ethanol. 
4.  The  process  claimed  in  claim  1  or  2  wherein  HO(RO)mH  is  ethylene  glycol. 
5.  The  process  claimed  in  claims  1  to  4  wherein 

I 
R'CH  =  C-COOR'  • 

is  ethyl  acrylate. 
6.  The  process  claimed  in  claims  1  to  5  wherein  the  mole  ratio  alcohol  to  ester  is  from  4:1  to  60:1  or  from 

50  8:1  to  30:1. 

Patentanspruche 

1  .  Verfahren  zur  Herstellung  von  Hydrocarbylhydrocarbyloxyalkanoaten  der  Formel: 
55 

R ' R ' "  

R(OCHCHCOOR"  '  ) n  

worin  n  1  Oder  2  ist;  R  eine  lineare  oder  verzweigte  einwertige  Alkylgruppe  mit  1  bis  8  Kohlenstoffatomen 
oder  eine  zweiwertige  Alkylen-  oder  zweiwertige  Dialkylenethergruppe  oder  zweiwertige  Polyalkylenpo- 
lyethergruppe  mit  einer  Alkylengruppe  von  1  bis  6  Kohlenstoffatomen  oder  eine  Benzylgruppe  bedeutet; 
R'  ein  Wasserstoffatom  oder  eine  Alkylgruppe  mit  1  bis  3  Kohlenstoffatomen  und  R"  eine  lineare  oder 

65  verzweigte  Alkylgruppe  mit  1  bis  8  Kohlenstoffatomen  oder  eine  Phenylgruppe  und  R'"  ein  Wasserstoff- 
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atom  oder  eine  Methylgruppe  bedeuten,  durch  Umsetzung  eines  Monohydroxyalkohols  ROH  oder  eines 
Dihydroxyalkohols  HO(RO)mH,  worin  m  1  bis  10  sein  kann,  mit  einem  a,p-ungesattigten  Ester  der  Formel: 

R 'CH  -   CCOOR1  ' 

10  in  Beruhrung  mit  einem  stark  basischen  Anionenaustauscherharz  in  der  Hydroxid-  oder  Alkoxidform  als 
Katalysator,  dadurch  gekennzeichnet,  daB  die  Reaktion  bei  einer  Temperatur  von  -5°C  bis  35°C  bei  ei- 
nem  Feuchtigkeitsgehalt  von  0,01  bis  0,5  Gew.-%  und  einem  Molverhaltnis  von  Alkohol  zu  Ester  von  3:1 
bis  100:1  durchgefuhrt  wird. 

2.  Verfahren  nach  Anspruch  1,  wobei  die  Temperatur  5°C  bis  30°C  und  der  Feuchtigkeitsgehalt  weni- 
15  ger  als  0,1  Gew.-%  oder  die  Temperatur  10°C  bis  20°C  und  der  Feuchtigkeitsgehalt  weniger  als  0,1  Gew.- 

%  betragt. 
3.  Verfahren  nach  Anspruch  1  oder  2,  worin  ROH  Methanol  und/oder  Ethanol  ist. 
4.  Verfahren  nach  Anspruch  1  oder  2,  worin  HO(RO)mH  Ethylenglykol  ist. 
5.  Verfahren  nach  einem  der  Anspruche  1  bis  4,  worin 

20 

25  R'CH  =  C-COOR1  ' 

Ethylacrylat  ist. 
6.  Verfahren  nach  den  Anspruchen  1  bis  5,  wobei  das  Molverhaltnis  Alkohol:Ester  4:1  bis  60:1  oder 

8:1  bis  30:1  betragt. 
30 

Revendications 

1.  Proc6d6  de  production  d'hydrocarbyloxyalcanoates  d'hydrocarbyle  de  formule: 

35  R ' R ' "  

R(OCHCHCOOR*  ' ) n  

40  dans  laquelle  n  a  la  valeur  1  ou  2;  R  represents  un  groupe  alkyle  monovalent  lineaire  ou  ramifie  ayant  1  a  8 
atomes  de  carbone,  un  groupe  &ther  d'alkylene  divalent  ou  de  dialkylene  divalent  ou  un  groupe  polyether 
de  polyalkylene  divalent  dans  Iequel  le  groupe  alkylene  possede  1  a  6  atomes  de  carbone,  ou  bien  un 
groupe  benzyle;  R'  represente  I'hydrogene  ou  un  groupe  alkyle  ayant  1  a  3  atomes  de  carbone;  R"  repre- 
sente  un  groupe  alkyle  lineaire  ou  ramifie  ayant  1  a  8  atomes  de  carbone  ou  un  groupe  phenyle  et  R"'  re- 

45  pr6sente  I'hydrogene  ou  un  groupe  m§thyle,  par  reaction  d'un  alcool  monohydroxylique  de  formule  ROH 
ou  d'un  alcool  dihydroxylique  de  formule  HO(RO)mH,  dans  laquelle  m  a  une  valeur  de  1  a  10,  avec  un  ester 
a  insaturation  alpha,  beta  de  formule 

R . . .  
50  I 

R 'CH  -  C C O O R "  
en  contact  avec  un  catalyseur  du  type  re"sine  £changeuse  anionique,  fortement  basique,  sous  forme 

55  d'hydroxyde  ou  d'alcoolate,  caracterise  en  ce  que  la  reaction  est  conduite  a  une  temperature  de  -5°C  a 
35°C,  une  teneur  en  humidity  de  0,01  a  0,5  pour  cent  en  poids  et  un  rapport  molaire  de  I'alcool  a  Tester  de 
3:1  a  100:1. 

2.  Proc6d6  suivant  ia  revendication  1,  dans  Iequel  la  temperature  va  de  5°C  a  30°C  et  la  teneur  en  hu- 
miditi  est  inferieure  a  0,1  pour  cent  en  poids,  ou  bien  la  temperature  va  de  1  0°C  a  20°C  et  la  teneur  en  hu- 

60  midit§  est  inferieure  a  0,1  pour  cent  en  poids. 
3.  Proc6d§  suivant  la  revendication  1  ou  2,  dans  Iequel  ROH  represente  le  methanol  et/ou  Pethanol. 
4.  Proced§  suivant  la  revendication  1  ou  2,  dans  Iequel  HO(RO)mH  represente  Pethyleneglycol. 
5.  Proc6de  suivant  les  revendications  1  a  4,  dans  Iequel 

65 
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5  R'CH  =  C - C O O R "  
represente  I'acrylate  d'ethyle. 

6.  Precede  suivant  les  revendications  1  a  5,  dans  lequel  le  rapport  molaire  de  I'alcool  a  Tester  va  de 
4:1  a  60:1  oude8:1  a  30:1. 
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