PROCESS FOR THE PRODUCTI ON OF POL YLA _@NES OF. POLY- [err] H@@g\(%&@@
AND/ OR CROTONI C) ACI D] The present-invention relates to the producti on Oftu
pol yl act ones of poly-[err]-hydroxy-(acrylic and/or crotonic)acid] and

of -t he corres- ponding poly-([err]-hydroxy-acryl ates and/ or -cr.otonates).
According to the invention there is provided a process for the pro- duction
of polylactone of poly-[err]-hydroxy(acrylic and/or crotonic)- acid]
conprising the steps of chlorinating an al kyl acrylate or an al kyl

crotonate or a mixture thereof to the correspondiing 2, 3-di - chl or opropi oni c
acid al kyl ester or 2,3-dichlorobutanoic acid al kyl - ester or mixture '
thereof and treating the so produced 2, 3-dichloro- propionic acid

al kyl ester or 2, 3-dichl orobut anoic aci d al kyl ester or m xture thereof mnth
an aqueous base to dehydrochl-orinate it and convert it into the

correspondi ng pRatkss ok OpuEd PRODUCTION fORC aomm]cagm%smvym(am-i;mlnmnomd
conversion int c p [err ydr oxy- (acrylic and/ or
crotonlc)aC|dﬁ%m.&§¥Pg§$éﬁ% ugﬁgﬁﬁgdﬁgiuprOV|ded that the process is
carried out without isolation of the internediate products. Any al kyl ester

residue is pre, rg,b s)énke{x{den@#&ylm% setBrﬂ{e%@b&det'ibﬂ% pBﬁflra]cté\{égybf

particularly n , or n th bei n
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acid ester | Séﬁaai/@éllpamivlc&-ﬁﬁdfd:qdaeb&latastdiﬂ/absasmeonﬁtea)sol vent (al so of
water). The addition reaction of chlorine is effected by direct addition of
chlorine in gas form advantageously in the presence of a chlorination

catal yst. Prefizcabding e thet dhvention thexesisprpvideddazprosessifox the BERylic

aci d, advant aggRusby of pa1sakEd Io2NBAIyC [GNyarBRIcrg1 BE infld/ 6 REGEGHIEY- 2

[err] all phaiI;iiﬁ?rcompriéfiéagke stepg of chlorinating an alkyl acrylate or an
alkyl crotonate or a mixture thereof to the corresponding 2,3-di-
chloropropionic acid alkylester or 2,3-dichlorobutanoic acid alkyl-
ester or mixture thereof and treating the so produced 2,3-dichloro-
propionic acid alkylester or 2,3-dichlorobutanoic acid alkylester -
or mixture thereof with an aqueous base to dehydrochlorinate it and

" convert it into the corresponding salt folloved by acidification

and polymerisation and conversion into the polylactong of poly-[e«-
hydroxy-(acrylic and/or crotonic)acid] under acidic conditions,

_provided that the process is carried out without isolation of the

intermediate products.

Any alkyl ester residue is preferably C,_4-alkyl, more preferably (,
linear C;.,-alkyl, particularly n-butyl, n-propyl, ethyl or methyl,
ethyl and methyl being most preferred. '

The chlorination of the starting acrylic and/or crotonic acid ester
is conveniently carried out in the absence of a solvent (also of
water). The addition reaction of chlorine is effected by direct
addition of chlorine in gas form, advantageously in the presence of
a chlorination catalyst. Preferably the catalyst is a N-substituted
amide of a carboxylic acid, advantageously of a Cj.p-aliphatic car-
boxylic acid, preferably a C;.,-aliphatic carboxylic acid, espe-




4
-2--cially acetic or fornmic aci d.- The ani de re5|due may bear one or two
[éH]hydrc)car bon residues, preferably one or two [err]-hydrocarbon
fesidues, especially met hyI or ethyl. Particularly preferred as a catal yst
i s dimethyl formam de. The chlorination caialyst is conve- 5 niently
used’in a concentratlon of fromO0.01 to 5% preferably fromO0.5 to 5% by
- wei ght based -on the weight of the ester. The chlorina- tion is conveniently

carried out in diaglphresse o2f £dimdbtacidl Thet emdepeéﬁduéenafyr aeaxo oh® drekvd .

referably from 15 to Jerr Cess rine nma up to
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preferably frorgnQoffhe Ray lbe B5dd,] G.l&.aELYtJ &@rﬁoaoz, howeve[rerE]stTchﬁmeEl The
- base is Sonvenl ently added in such u{t]% %\ﬁﬂ at such a rate tﬁgt t he
al kal i n&%condi tirdRsamerat Af phlaring "lféfr P‘F@ LFIRAbI % QBHRME BRIAPSIMHat i on and
saponi fi cati on.chIbeidaasen degrée indslelosed lvesse€ll. a stoichionetric amount or

in excess, e.g. up to 70.nmol %per one nole ester, in a single portion,

port i-onwi se or con- 25 ti nuously. Dehydrochl orination and
ni ficationDimgcty theneaftemuwitheugnisedatings mwlramldonzaz,ﬁrdbcldnr¢ﬂert

t When amﬂy}b mxhxd;xm%de ButahGiROadfd d1BARR et tisnaéhylaeoaﬁ\samamaous to
add an al ka- | ta hg}(ﬁ?g e to the reaction m xture, §§£ %bly sodlum

chl ori de; prefé‘r"l p¥apogi t BXPSEPEH QTR (payeous bases)
chl ori de5sol ut iianlude addedkald neltel rhydedkide sach as NaOHha0BoOr diiDH cor

ammonium hydroxide, ammonium hydroxide and especially sodium hydro-
xide being_prgférred. Dehydrochlofination and saponification are
'carried.out'almost ¢imultaneously, advantageously at a témpera;ure
- from -10°C to +60°C, preferably from 0° to 60°C, particularly from
20 20° to 40°C. The bésg is conveniently added in such an amount and
at such a rate that the alkaline conditions are maintained during
- the vhole dehydrochlqrination and saponification. The base may be
added either at a stoichiometric amount or in exceés, e.g. up to 70
mol % per one mole ester, in a single pottion, portionwvise or con-
N 25 tinuously. Dehydrochlorination and saponification may be carried
out in an aqueous medium containing an inert salt. When ammonium
- hydroxide is used as a base, it may be advantageous to add an alka-
1li metal halogenide to the reaction mixturg,_prgférably sodium
chloride; prefétably:a concentrated brinelsuch as a 20-30% sodium
30 chloride solution is added to the reaction mixture. The concentra-
B _ tion of the 2,3-dichloro-ester in the aqueous reaction mixture may
advantageously be from 5 to 70X by weight, preferably from 5 to
' 20%, particularly from 7_to'15x_by weight. -



" tion of the 2,3-di chl or o- ester-in the aqueous reaction mxture nmay :
advant ageously be from5 to 70% by weight, preferably from5 to 20% -

particularly from.7 to 15% by wei ght.-
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roquli none o

ole es, preferadiy 0.4 to 1 mol acid (preferably hydrochloric acid)
are added per mol alkylester.':'

ned either in the free acid form or admixed with the salt form de- '

B pending on the pH conditions

"'If it is desired to store temporarily the lonomeric acid or acid

,salt in solution without polymerising, it may " be advantageous to

g add a polymerisation inhibitor, conveniently hydroquinone or’ hydro—'.

' _'quinone monomethyl ether The inhibitor is conveniently added in an

" amount from 30 to 100 ppm based on: the weight of the monomer.

" The polymerisation of cbchloroacrylic acid or apchlorocrotonic acid"

- medium in which the monomeric acid was produced ‘A catalyst as com- K

' (or copolymerisation in the case ‘of a mixture of both acids) is

conveniently carried out under acidic conditions, preferably at a’ '
pH in the range of 1- 5, more. preferably 1-3,5, in the same aqueous

monly . used for a polymerisation reaction is added to- the reaction_

'-lmedium, e. g. an azo compound, particularly 4, &’-azo-bis-(4 -cyano-

pentanoic acid) or ‘azo- Zbis- iso-butyronitril, a peroxy compound such

~ as, cumene hydroperox1de, sodium perborate, hydrogen peroxide or .
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25 _. ~ (or copolynerisation in the case of a mixture of both acids) is
conyenl entsl y tarrired out under acidic conditions, preferably at a pHin the
tange of 1-5, nore preferably 1-3,5, in the same aqueous nedi umin which
the mononeric acid was produced. A catalygt_as com nonly used for a

pol ynerisation reaction is added to the reaction 30 -medi um e. g. an
azo conpound, particularly 4,4"-azo- bi s- (4-cyano- pentanoic acid) or

azo- bi s-i so- but \5,epidiyh! peroﬁ1@ﬁu@i§l¥at@0”@9'dngeﬁ*cgy§§m &P Sy dE %@E&i‘tj de,
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15 salts in the range of 2000 to 107000 (p:eferably 3000-107000, more
preferably 4000-8000) the per-catalyst is preferably used in
amounts of 0.1 to 3.25, more preferably 0.2 to 3 moles per hole of
monomer. Polymerisation (or copolymerisation) is conveniently
carried out at a temperature 2 room temperature and < 150°C, depen-

20 ding on the catalyst used. When a redox system is used as a cata-
lyst, polymerisation may be carried out at a temperature of at
"least 20°C; in the presence of a peroxy compound, polymerisation .
may be effected at a temperature of at least 40°C, pfeferably of at
least 50°C; when azo compounds'are used as catalysts, polymerisa-

25 tion may conveniently be carried out at a temperature of a least
60°C, preferably of at least 70°C. If desired, polymerisation may
be carried out in an autoclave. Preferred ‘temperature ranges are 80
to 105°C wvhen an azo compound is used as a polymerisation catalyst,

~and 70 to 90°C, in particular < 80°C when a peroxy compound is

30 . employed as a polymerisation catalyst.

Depending on the desired molecular weight, it may be advantageous
~ to add, béfore polymerisation, a:chain transfer agent, e.g. thio-
glycolic acid, methyl thioglycolate, SH;, nC;-4 mercaptans or a
vater-soluble alcohol, in catalytic amounts. . o



20 i ng on the catalyst used. Wen a redox systemis used as a cata-

| yst, polymerisation may be carried out at a tenperature of at |east [err]__'
in the presence of a peroxy conpound, polymerisation may be effected at a *
"~ tenperature of at least [err], preferably of at least [err] when- azo

conpounds are used as catal ysts, polynerT da=. 25 - tion may convem ent Ly
be carrled out at a tenperaturé of a least [err], preferably of at Iea_st
[err]. If desired, polynerisation may be carried out in an aut ocl ave.

Preferred terrperature ranges. are 80 to [err] when an ‘azo conmpound is used
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-5 . simul tane Ly the ‘pol yneri sation S
atomis repl acetf %3 Wg * l'actonization takes place and the pol yl actone
s produced al npbst si rrul t aneous! y. Lactoni zation may be- partial or. f_ul |

2oCa sty 13 PR keRhanee pALIARAL L€ ol 15" he 8 S B8 Repione

as-a sogbd I'n the aqueous reaction ne

purifie

with water.
15
20 °
25
30

by any®kActtifeimdhe qqugous frepetian B#diolm c'ﬁxebrr ndudeniscdnded iangi hg
| f pﬁrifieﬂdbyt&ny Rﬁﬁﬁﬂ ﬁﬁiﬂUﬂ? éUEM bflt%@@igﬂ'b?cbentrifuging and S

L]
~

rinsing with water. If desired, the . polylactone ‘may be converted
~into the corresponding poly—(ashydroxy—carboxylic acid) salts by
: reaction with an aqueous base, e g. an’ alkali metal hydroxide, e, g._

'='_LiOH, NaOH or KOH, ammonium hydroxide or an amine: e. ‘g, tri- (B—hy— -

droxy-cz 3-a1kyl)amine, preferably sodium hydroxide. The poly-(ae__”

'_=_hydroxy-carboxy1ic acid) salts may also be. obtained directly o
'_'without an intermediary isolation of ‘the' polylactone, by additionilﬂ'l

. of an aqueous base to the polylactone-containing reaction mixture,-

: The molecular weight of the resulting polymers whether in lactone
~or salt form ‘may vary.. Advantageously they have an average mole- _
'_cular weight of from 1 000 to 1, 000 000, preferably from 1, 000 to-

~ 500 000, particularly £rom 2000 to. 140,000 (referred to the sodium = o

- salt)

‘The polylactones and the’ corresponding poly-(aehydroxy-carboxylic_'”
- acid) salts, particularly poly-(dhhydroxy-acrylic acid) salts are
N known compounds. They are used e.g. as sequestering agents, auxi-
" Iiaries' in’ alkaline peroxy bleaching liquors or as dispersing
;_agents.- ’

The-process of'the*inventiOn is'particularlyfadvantageousfin that a



int.o the-corresponding .pol y-[err] hydroxy-carboxylic acid) sal ts by reaction
w&Lﬂ an agueous base, e.g. an alkali netal hydroxide, e.g. 15 Li OH,
MNaOH or KOH, ammoni um hydroxide or an amine e.g. tri-([err]-hy-

droxy[err]-al kyl)am ne, preferably sodi umgydroxide. The poly-[err]

hydr oxy- car.boxylic acid) salts may al so be obtained directly w thout an

I nternmedi ary isolation of the polylactone, by addition of an agueous base

to L Pe._ ]polt Kl a%a@[:?‘,cmhawiﬁaedm&ﬁaizﬁatm >f5:|Urﬁ QlkyD acr’yiatleTHl]?dﬁEQ' &fdtbar
wei ght o e resultjng pol yner efher. in lactoone or,,salt formmy vary.
Advant ageousl y 'f%&yw#g\/é | a«‘?é’rslgg%“‘irﬁ'?éhmﬁui’% ipEsopsdisyy EF?%ﬁTT,‘ (%Gpt 0
1, 000, 000, prefardabay ber canriedCiitt in ohe, G33el plast a caneapéty procensy000 t o
140,000 (referred to the sodiumsalt). 25 The pol yl actones and the

correspondi ng poly-(Jerr]-hydroxy-carboxylic acid) salts, particularly -
poly-([err]- hyd“rmyé}msryv i% Paeﬁweéaﬁnbsdéve@t k9o whe daygatians . theneglydas-used
e.g. as Sequest®ineNgf A0POLE-( ahidroxylaREyBic abid), ket iancalleNXiedal epAIplng
l'iquors or as gbgﬁeé5|ng qgﬁn§%, 30 The process of the invention is
particularly a Y ORPES GRSt Ha T PEePRE2% hol yl actone i s produced directly
fromal kyl acrylate and/or croto- nate with a high yield and w t hout any

internediary i S@ea &ﬂ%w%ﬁ%&xaﬁﬁﬂs u'%‘%r&%' Eiﬁgqal%’ﬂ:iioﬂ. Y £YLS3Chot S A
one-pot process). Accordihg to. a gre erred enmpodi rent of the invention, the
. polylac- 5 - othgreisss indicared, pd} (Rerpsnfiagey -arer by iveighy and aJd temesrkal i
met al ‘poly- ([ edtufesVit Gegreasrodlaiag. are prepared. The fol |l owi ng Exanples °
il lustrate.the invention. So far as not otherw se indicated, al

perceni?ges are by weight and all tenpe- atures in degrees Cel sius.

P Example 1
St _ :
 86g (1 que):methyl acr&late,and 2.583-dimethylformamide are intro-

duced at room temperature id a three-necked flask. After purging
the flask with pitrogeh, 71g chlorine are passed into the mixture
in the absence of light at room temperatufe, at such a rate that

15' | the temperature does not exceed 30°. Methyl 2,3#dichloropropionate'
iS-obfained_with purity degree 2'941. '

A solution of 50g soﬁium hydroxide in 285ml water is added dropwise
to_fhe'resulting methyl 2,3-dichloropropionate over two and a half
" hours at such a rate that the temperature is kept betweén -5 and
20 0°. After a further 2.5 hour period, a solution of 50g sodium
hydroxide in 70ml vater is added dropwiée.to the reaction mixture
at sdch a rate that the temperature does not exceed 0°. The resul-
ting mixture is ‘then stirred at 0° for 5 hours and aftervards let
to stand overnight at 0-15°. The resulting sodium épchloro-acrylate
25 is converted at 0° by fhe addition of 100g 36% HCl into «-chloro-
acrylic acid, the reaction-mixture having a'pH of 2.5. o :

- Without- isolating the a-chloroacrylic acid, the reaction mixture is
~ heated to 95-98° and a solution of 0.34g 4,4'-azo-bis-(4-cyanopen-
tanoic acid) in 60ml vater is added thereto dropwvise with stirring
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EGOHE mgter I s added thereto dropMAse Wwith stirring -
our's together wth a fem/drops of 2N sodi um

e |s tered, the filtration cake I1s washed

7

e

nd

&&"Polylactone of the pol y- (err]-hydroxy- acryllc aC|d) are f
t hus obtalned with a yield of 90@6accord|ng to. n1croana|y3|s

440g of a 26% sodium chloride brine are added to the resulting
methyl 2 3—dichloro-propionate. After cooling to O° °163.2g of a

‘25% solution of ammonium hydroxide—(calculated as NH;) are ‘added

dropwise over one: hour at sucha rate’ that the temperature remains

‘below 0°.. Thereafter the reaction mixture is stirred at 0° for five

_hours'and then let to stand overnight at 0-15°: The mixture is then

further treated as disclosed above in Bxample 1 to yield the poly-

_lactone.

_ Examgle*3~

258g Hethyl acrylate are introduced in a 750ml 4-necked flask and h,

mixed with 7. 7g dimethylformamide. After purging the flask with
nitrogen, 213g chlorine are passed through the mixture in the
absence of light. The temperature raises from 20‘ to 40-45° but -

._should not exceed 459, When the chlorine addition is complete, the
- mixture is further stirred at 45‘ for 30 minutes to complete the

‘reaction; thereafter it is heated to 50° and evacuated until no

further chlorine escapes from. the medium. 477g methyl 2, 3-dichloro-
propionate with a purity of 972 and corresponding to 99. 6% of the

" theoretical yield are thus obtained.

L~
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Exarrple 2 The procedure of Exanple 1 is repeated with the foll ow ng

medi fica- tion: 440g of a 26% sodiumchloride brine are added to the
,resultlng met hyl 2, 3-di chl oro-propionate. After cooling to 0, 163.2g of a

25X sol ution of anmoni um hydroxide (calcglated as [err] are added dropw se

over- one hour at such a rate that the. tenperature remains below [err].

Thereafter the reaction mxture is stirred at [err] for five hours and

theg ! elt todst gwg Q¥CfHY gbéuntnl@tn{eea ilz,Irwicmxpreomnateranamsqheﬁaﬁ;rggtg ed

~as di scl osed above in | e n

Met hyl acryl at ér%\rié'tF?fFéSgpqu’éB ¢ °3¥7'§5‘gf&}§ %@c)@ai %nﬁ eg Wit h ’
7.7g dimet hyl f o0xreseiddlen hidt@ridpusqiunipon laee fadded dMOPVﬁsq ﬂutﬁysnthnsssgpurs
chlorine are pé%SGQFEQJr%ggFLE %ngéﬂfé%i ﬁ:) ge?é&%‘i&c% eiedd Qbiutﬂﬁ'eof

tenperature rarses not - exceed 45. n the
- chlori né addi t sodiums scalipreacsyletre 18] Q&tameq §°f‘mitche¥he§ﬁ?€ee&“’éﬁhe£5 for 30

mnutes to COWHk&é@dESﬁ:isé beMs 3326Hoaa§6m:ibﬁ dugifpeabest 60 dmihudes at
evacuated until no further from ahe geg ?né 4ﬁ]gr£§ghyl
2, 3-di chl oro- ﬂrb?ﬂ%ﬁ%‘i“ée\/\i’?%‘*ﬁcﬁ?if’ gy of FEsWFong Bl 3% 25p0idF 5 t o
99. 6% of the t hter aikoale ¥5 dled ted ctot P35 andt thenecal solutiod- off 99413 44 M-

resulting meth 2.13- fi chi - ' t d. t
our - nocked Fredd-{lepantfinehaill %"i’é R ;:i?@iﬁg”i& ation

are add¥d dropdrerwigareves ens éreail‘rggh eadddtion of ut RESSFHY [err].
Thereafter a CbE@t’e,SQﬁéltr'eeéltﬁi\ @ixture issadawm t€r95P- £yl ar hrchyt ame hour
Obté“ ned to whi CF&Jﬁ“Sﬂ f%EJ %Bgiiig to room temperature, the resulting preci-
. pitate is filtered, washed free from chlorine and dried at 50°
under vacuo. During the addition of the catalyst, the ester is sub-
15 mitted successively to polymerisation, chlorohydrolysis and lacto-
| nization. At the end of the reaction, the precipitation of the .

polylactone of the poly(aphydroxy-acrylic acid) is substantially _

complete

© Yield: 73.5f of a white powder having a carbon etou content of
20 about 45%.

ExempleIA
The procedure of Example 3 is repeated but replacing the 0. 113g
: 4 4! -azo-bis-(4-cyanopentanoic acid) as catalyst by lg 7z hydrogen

peroxide. The yield, the C-analysis and the aspect of the resulting
25 polylactone correspond to that -of the polymer of Bxample 3.

.Example 5

The procedure of Example 4 is repeated but the polymerisation is

effected at 75° in the presence of 5g of 40 vol.% hydrogen peroxide

instead of 95° and the reaction mixture is:further treated at 75°
30 for one hour to_complete the reaction. The yield, the C-analysis
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-chl orohydrol ysi s-and | acto-.. ni.zation.. At the end of the
eC| |tgt|on of the polylactone of the
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xture'i's further treated at- [err] 30. =~  ‘for one hourto
@anigg 7The yield, the Canalysis. --9- and the aspect of

ne are S|ntlar to those of the polyner of Exanple 4.

- . 258g of methyl acrylate are introduced in.a 2.51 flask equipped

10

with a stirrer and a thermometer and ‘7. 7g of dimethylformamide are’

}added. 213g of chlorine are then passed in-the absence of light e

: into the mixture at such a rate- that the . temperature of the mixture

K does not exceed 40°. Vhen the - chlorination reaction is ‘completed,

15

the chlorine in excess is eliminated with vacuo. The obtained pro-'

duct is stirred with 503g of demineralized water until a good dis-

“tribution of" the organic phase- in wvater is obtained. 800g of a 302

' sodium hyroxide solution are then added dropwise. The temperature
_rises from 20° to 40° and is then maintained at 40°C by cooling

20

After 2% hours the dropwise addition is complete._The mixture is

maintained at 40° for further 30 minutes, after which 180g of a 30% '
hydrochloric acid solution are added- dropwise within 30 minutes at ‘

. this temperature to ‘the - obtained sodium apchloroacrylate solution
. After the acid addition the pH of the reaction solution is ca. 2.5.

25

7Sg of 35% hydrogen peroxide are then added within. 5 minutes by

which the reaction mixture becomes turbid. The reaction mixture is

‘then heated continuously within one hour from 40 to 75%; stirred

for further_3_hours at 75° and ‘then cooled to room temperature The-“'
obtained:polylactone suspension is suction-filtered and- vashed with_

9000 g of demineralized vater.’ There is obtained a. beige filtration

30

b cake having a dry content of 27%. The filtration cake is dried at

S 1100,



Exarrpl e 6 The procedure of Exanple 5 is repeated bust 0.003g thioglycolic
acktd 5 : are added to the reaction m xture before adding the hydrogen
pero: xide. The yield, the Canalysis and the aspect of the resulting-
pol yl act one are S|mlar to those of the bqlpyner of -Exanple 5. Exanple 7
258g of methyl acrylate are.introduced in 82 5 1 flask equi pped 10

with a stirrer and a thernmoneter and 7.7g of dinethyl formam de are added.
213g of chlorine are then passed in the absence of light into the m xture
at such a rate that the tenperature of the m xture does not exceed [err].
When the chl ori dxanpke Beaction is conpleted, the chlorine in excess is
elimnated with vacuo. The obtained pro- 15 _ duct is stirred with 503g
of demineralized, water nt| I | tribution ani hase in
water is obtaindf® %’(YG@ f%‘%ﬂ“&ﬂ’d ui’? tﬁ?PS%ﬂet%o‘I t? “&F’g’ gn&édded )
dropwi se. The t pobplaxitone suspamsibnoThperesulaing pslyjlaeronensuspenadeh ds fotrr |
0y cooling. oft Hirkélieal vyl Ybcred By U0y vIEn V! 0L'D 40 GOTREhGacokie

m xture is 20

180g of & 30% h)?@ﬂ-'bbilﬂ‘oﬂ >0260% %Mheu Besulting gdightdy opwibid, hrewa redo
mnutes at thi Ssbwmhatw:e &ﬂe hh@e@bk&medzsgdtbgad pérdx188 | andoed Yhele
solution. After he aci g é@é}, f§) ﬁf %}’d‘g reaction solution is ca.
'2.5. 75g of 35%" §Hf’(§g ﬂ% 5 het BHWEE Wi thin 5 minutes by 25

whi ch the reaction m xture becorres turbid. The reaction mixture is then
heat ed conti nuo r urther 3
‘hours at [err] %L e}(@hggﬂ ryz)%-%ngr%%%g%ﬁut]e)T e (%bnt%z}le%gid“f

pol yl act one susﬁe#ﬁ}'oﬁ"l%f é%-'t’t on f| ltered and washed with 9000 g of

dem neralized water. There is obtained a beige filtration 30 cake
hawng a dry content of 27% The filtration cake is dried at [err].

whi ch



- 10 - Exanple 8 The procedure of Exarrpl e 7 is repeated to the productlon
of the polylactone suspension. The resulting polyl actone suspension.is nok,,,
filtered but reacted directly with 4509 of a 30% sodi um hydroxide 5 |

solution at 50-60. To the resulting slightly turbid, brown red 'solution-

there are added 7g of 35% hydrogen perox}de and the whol e nFﬁ?%rlé°ré955 = :

stirred at 60 for 30 minutes. The resulting sodium _

pol y([err]-hydroxy- acrylate) has a nol ecul ar wei ght NM/of 4865 - 11 -
Case 150-4955 CLAIMS: 1. A'process for the production of polylactone of
pol y-[err]-hyddad¥s: (acrylic and/ or crotonic¢)acid] conprising the steps of
chlori- nating an alkyl acrylate or an alkyl crotonate or a nlxture thereof.
to the .corresponding 2, 3- 'di chl.oropropi oni.c acid _al kyl- ester or

2, 3- di chl or obutlandi Rrosess forkthe: erequcsioniof; pelylantnsopf arlyt Fedwinepithe so

produced 2, 3- di chksé@uaemﬂanbﬁ aot&xni)haidqswﬁpﬁsieg 3hdi g@f@bllaheapi-tc aCIt d
orli nate |

al kyl ester or mxture ther ueoui laase 1o dehy _
and con- vert it f‘ﬂ{ig’gtﬁ'é aﬁ‘gﬂ' eh& 2 ply) cEaRArats oiAIPIXRUES| on and
- pol yneri sat-i on .anthexsofetsitbea: cmesndmdiwlA;Battqhﬁeroﬁropwn&c acid alkyl- .
Lerr] - hydr oxy(acr ybige 38%,0LafdilorOt kbl et Uiy B i o Gdlbyed | ONS:

provided that the rocess s carrie ut " w-t _
i nt er medi at e pr od&Bgre0 Zan%tﬁ?#ééﬂs“&céﬁrﬂfpﬁﬁﬁﬁ%26?'&11#?‘10“1%09&9'@9 2eid

acrylic acid al kyhikﬁ%beér @k m,momreb@&hdialéaheﬂl@ne@fexaomm&%se

thereof i's .- thereof with an aqueous base to dehydrochlorinate it and con-

vert it into the cortesponding salt followed by acidification

and polymerisation and conversion into the polylactone of poly-_t \;) :

[e-hydroxy(acrylic and/or crotonic)acid] under acidic condi-
- tions, provided that the process is carried out without isola- _
tion of the intermediate products. '

2. A process according to Claim 1, in which an acrylic acid.alkyl- o
~ .esteér or a crotonic acid alﬁylester or a_mixture'thereof is
chlorinated 'in the presence of an N—'sub_stituted carboxylic acid
~ amide used as a chlorination catalyst. : . '

3. A process according to Claim 1, in which the dehydrochlorina-
tion and the conversion into the salt forn are carried out in .
" the presence of an -aqueous solution of_an alkali metal hydro-

. xide or ammonium hydroxide. o o - u B

4. A process according to Claim 1, in 'which the acid'ificatidn is
carried out by addition of a strong organic or inorganic acid

to obtain a pH from 1 to 5. -

5. A process according to any of Claims 1 to 4,'wherein. the obtai-
ned polylactone is hydrolyzed with an aqueous base to the |
corresponding poly-—(a—hydroxy-carboxylate)

AR R
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chI ori nat ed in the presence of an N-substituted carboxylic acid am de used
2 chlorinati on catalyst. 3. A process according to aim1l, in which the
d’e‘ﬁ&drochl orina- tion and the conversion into the salt formare carried out
in the presence of an aqueous sol ution oﬁ‘ an al kali nmetal hydro- xide or
~ammoni um hydroxi de. 4. A process accordi 6 To Gaim1, in wich the
acidification is carrl ed out by addition of a strong organic or i norganic

acid to obtain & ptiptiallsladdbrdy ;}f 1o LIHIACES InBRERT Bhd\Gol PLadigndlisCl al o 1

to 4, wherein t yzed with an aqueous base

to the correspondlhygrpﬂlzfd(‘[ P]lt Hf@ll%é}‘zchtr 562'%‘&?«3'7““51111111“2&'1111 11111
11111 11211 % - 6. A process according to daimb5,

wherein the poI Iactonels dr. Ilzed W|t out .isql nmot her
“liquor. 7. A pr%ce‘s?“&%ﬁ?&rﬁ?%@?@ ARy2 Bt oF AR ps % ggsﬁ%eriglﬂggbggo
descri bed, with paesceibed;, wighepardeular aa@emneedio a:oanpeeosf Exgnples 1 '
to 7. 8.. A process agcordl ng to daimb5 or 6 as hereinbefore described,

W th parstl cul ar t’foerence to Exanple 8.

8. A process according to Claim 5 or 6 as hereinbefore described,

with particular reference to Example 8.
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