| LOST polymers Description 5 This invention relates to LCST pol yners
and to their preparation and use. So-called LCST pol ynmers based on
pol yal kyl ene oxi des are known. LOST is short for |ower critical
solution tenperature, and an LCST polyRer is a polyner which is
soluble in a liquid mediumat a | ower tenperature but precipitates
fromthe liquid nmedi umabove a certain 10 tenperature, nanely the
cloud point or the LOST tenperature. This process is reversible, so

t he systefTPelBWES honpgeneous agai n on cooling down. The tenperature
at which the solution clarifies on cooling down is known as the cloud
poi nt ( pe&rE@seN standard specification DIN EN 1890 of Septenber
2006). This tenperature is characteristic for a particul ar substance.
15 WD 01/60926 Al discloses a process for coating particles with LCST
pol yrrer $hig#weslian relqtesteSTSh pplymers angl tatheirgireradation aad eee.vent at bel ow
the LOST, the solution obtained is mxed with the particles to be
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rai si ngPthENt1ERP et SoRiP b ZOREo s farepereiese ehagasianisle for grpgrticular substance.
pol ymeri zi ng the 25polyners on the surface of the particles, and on

t he1sur haxess0I8ypedsdiomt ¥ prodeds fdi oty RhRiclRands LaiSTtHdlye whRerBindher

t enper a The i ] i , parti.cularl.y LOST
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al kyl ridipetaturembere thalCSdud arecipitate the LCIhpdymersitoottse particie surfaces.
particularly methyl, 35 Ais a radical conprising the radicals Al and

A2, 002 Wd 2(‘0@?@%&% Qb"@@:l%es LCST polymers based on polyalkylene oxides terminally
substituted with an optionally substituted acrylate. WO 2004/046258 A2 further discloses using
these LCST polymers for coating particles and non-particulate substrate surfaces by contacting
the polymers in a liguid medium with the particles and surfaces, respectively, at below the LCST
temperature, raising the temperature to above the LLCST temperature and polymerizing the

25  polymers on the surface of the particles, and on the surfaces, respectively, via the double bonds
at this or a higher temperature.

The invention provides compounds, more particularty LCST polymers, of the general formula |
O

30 Formula i
where

Rj and Rz are each (independently) hydrogen or an alkyl radical, more particularly of 1 - 4

carbon atoms, more particularly methyl,
35

A is a radical comprising the radicals A1 and A2,



A24 (CHR5).- (CHRG)p S5where R3 to R6are the same or different and are
each H d- to C5-alkyl, nore particularly nethyl, ethyl, propyl or
aryl, nore particularly phenyl, 10lis 1 or O, is 1 or O provided | +
mis at least 1, is from1l to 100, is fromO to 5,

is fromO to 5 provided o + pis from3 to 5 15gis from1 to 100,
wherein said conpound of fornmula | when neasured according to German
standard specification ém EN 8@94£§ Sep, r ZQQ procedure as
per method E, has a cloud poin e ra mrom4(Q to 80C and nore
particularly in the range from60 to 80C, and 20t he A2 units are
conprised in the Aradical in the termnal position. According to the
procedure as per nethod E of Gepman standard specif'cation DIN EN
1890 of Septenber 2006, g of ﬁﬂmh wer into an

Erl enneyer flask and adﬁ?%ed ﬁfE % of@?te %queo sol ution of

di et hyl ene gl ycol nono-n-butyl ether (BDG) having a mass frac- 25tion
of 25% The m xture is stirred until the sanple has formed a cl ear

sol usion. Awiegati ng device is then used to heat the |liquid under slow
agitation until it is conpletely cloudy. This is followed by gradual

cool i ng und itatign. The t atyre at e cl oudi ness
di sappears, ﬁ:rt N tﬁﬁ%%&ﬁﬂﬁ%ﬂﬂe&i ‘i’#%?,eaiﬂ%'\qhhiqe |Cguad|ky 51 pa%@}iffmﬂ s
nmore parti c@]ﬁfavfl gthgheropyl or B!, mesire eeicigdarivatiesyl s: MO + CHZ 01, EO 4

C2H4- 3 POCH2 - CH - CH3 BuGcH2 _ CH - C2H5 5pTHF i CH2- CH2- CH2- CH2-0
icyqghere n and g g ¢qpgch as defined above.

m is 1 or O provided t + m is at least 1,
n is from 1 to 100,
o is from O to 5,
P is from Q to 5 provided o + p is from 3 to 5,
15 q is from 1 to 100,
wherein said compound of formula |, when measured according to German standard
specification DIN EN 1890 of September 2006, procedure as per method E, has a cloud
point in the range from 40 to 80°C and more particularly in the range from 60 fo 80°C, and
20 the A2 units are comprised in the A radical in the terminal position.

According to the procedure as per method E of German standard specification DIN EN 1890 of

September 2006, 5 g of sample were introduced into an Erlenmeyer flask and admixed with

25 g of the aqueous solution of diethylene glycol mono-n-butyl ether (BDG) having a mass frac-
25  tion of 25%. The mixture is stirred until the sample has formed a clear solution. A heating device

is then used to heat the liquid under slow agitation until it is completely cloudy. This is followed

by gradual cooling under agitation. The temperature at which the cloudiness disappears, i.e.,

the solution clarifies, is the cloud point.

30  A1is more particularly one of the following radicals:

Mo — cHyof
E0 | CH-O

35 A2 is more particularly one of the following radicals:



A preferably consists of radicals Al and A2 and nore particularly is
the group -A2-Al1-A2-. 10 The recurring units in the radicals Al and
A2 may forma randomdi stribution or a bl ockw se arrangenent.

When the radical A2 includes not only gropylene gl ycol radicals but

al so pol ytetrahydrofuran 15units, it i8S a preferred enbodi ment for

t he pol ytetrahydrofuran units to be termnally disposed. The radicals
Al and A2 may be sdﬁ%tifﬁ@édﬂ3 particularly with an al kyl radical
of 1 - 4 carbon atons or an | radical, nore particularly phenyl.
An exanple of a substituted reéurring radical is the
phenyl - substituted ethyl ene glycol radical (styrene oxide). 20 In a
particul arly prefe&&gd_gg@gdj | A has the structure
-(P0O)"-(EQ)y-(PO)z-, where 2 i S'“et hyl ene gl ycol radical, PQOs
propyl ene glycol radical, x a&u z are the same or different and are
each fromlIto 100 and nore particularly from1l to 20, and is from1
to 100 and nore particularly from1l to 90. 30 In a further preferred
enbodi nent, x and zTare-1{e,-c@r,oH,different and are each from5 to
10, and is from60 to 80tand nore partlhcularly from65 to 75. 35 4
Particularly preferred conmpounds conformto the followng formula: o

x PO, EO\XhGSreVrWa%E% are each as defined above.

A preferably consists of radicals A1 and A2 and more particularly is the group -AZ2-A1-A2-.
10

The recurring units in the radicals A1 and A2 may form a random distribution or a blockwise

arrangement.

When the radical A2 includes not only propylene glycol radicals but also polytetrahydrofuran
15  units, it is a preferred embodiment for the polytetrahydrofuran units to be terminally disposed.

The radicals A1 and A2 may be substituted, more particuiarly with an alkyl radical of 1 -
4 carbon atoms or an aryl radical, more particularly phenyl. An example of a substituted recur-
ring radical is the phenyi-substituted ethylene glycol radical (styrene oxide).
20
In a particularly preferred embodiment, A has the structure

~(PO)x-(EQ)y~-(PO).-, where

25 EO is ethylene glycol radical,

PO is propylene glycol radical,
xand z are the same or different and are each from 1 to 100 and more particularly from 1 to
20, and
y is from 1 to 100 and more particularly from 1 to 80.
30
In a further preferred embodiment,
xand z are the same or different and are each from 5 to 10, and
y is from 60 to 80 and more particularly from 65 fo 75.
35

The structure -(PO)-(EQ)y-(PO). preferably has an EO weight fraction of 5% to 85% by weight
and a number average molar mass (Mn) in the range from 200 to 50 000 g/mol.



x and z are the sanme or different and range fromO0.1 to 200 and nore
particularly from5 to 20, and yin each occurrence is the sane or
different and in the range from1l to 100 and nore 1O0particularly from
60 to 80. The conpounds according to the invention are very useful

for producing coatings by applying the4conpounds to the surface of
substrates and pol ynerizing. 15 The invention accordingly further
provi des a process for producing coatings based on a conpound of

f or nul aPprigWatheretayier gsewpeynds cpofpre b e follewofiorowiaa nel t abl e
substrates, nore particularly on fibers in a nelt-spinning process or
sel f-supporting filns after Jextrusion, whi process conprises

20a) provi ding the substﬁageﬂkgéngLLg%iLgkgn [ i the nolten
substrate via a suitable devi V, prieferably [a dife or slot, into a
formed article, nore particularly intd a fiber or’Ssel f-supporting
film wherein c) the fornmed arti cdog has m,t enpey,at ure above the cl oud
poi n§ ofyhsmi d conpound of forrmula I on energence from said device V,
and 25 d)contacting the surface of the formed article above the cloud
point with said conpound of fornmula Ito deposit said compound of

F or mul ax Pd 7 @FEdiR SHRE OB 5798t TSI as IR Orie 200 ARl BOGHAEUBHY ST to 20,
conpound of femdrula | is initiated after deposition on the surface to
forma prefer phdachetasmints ieale 6434 bingif@Bnitdhe iStefraER frodP1 1M and more

prefigrred embggli; d article after energence fromsaid
device Vis |g%l"?ﬁ%ﬁ8’%£‘g?{é eéffgbl y aqueous bath B conprising said

conpound of fornmula | and optionally a 35polynerization initiator,
wher ei nThéreompaundsiacgordind te thaisiventios @pevery ussluldtraveducing cobiingd bpepplyinas
it enteths dohpobrdshio treaduiiface bausiehtef afdsometizingdeposi ts on the forned
article, the bath has a tenperature below the cloud point, and -the
pol rization. is perfor at a tenperature bel ow the cloud point.
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st eps a? to d), wherein 5 after deposition of said conpound of
fornula | according to the present invention on the surface the
pol $¥rer #)zat PeYicips theribgierlp irempliaidermyf sai d conpound of formula | is
per forned biprpihgthepodliemesubstedte va a sHitetiopelioame prgfatablyn dasr 9, intthioated
DY Ly 20 2t chas AR iy RSl SONBABBtISnERdEIP O 2
ool yey Bl et 3 e BRI Shone 15T Sl oS s o a1
on emergence from said device V, and
25 d) contacting the surface of the formed article above the cloud point with said compound of

formula | to deposit said compound of formula |,

wherein the polymerization of the double bonds of said compound of formula | is initiated after
deposition on the surface to form a preferably crosslinked coating on the surface.

30
Ina pre.ferred embodiment

- the formed article after emergence from said device V is led into a preferably
agueous bath B comprising said compound of formula | and optionally a
35 polymerization initiator, wherein the formed articie has a temperature above the
cloud point as it enters the bath,
- said compound of formula | deposits on the formed article,
- the bath has a temperature below the cloud point, and
- the polymerization is performed at a temperature below the cloud point.



10 In a further preferred enbodinent, the fornmed article energing
fromsaid device Vis imediately thereafter led at a tenperature
above the cloud point into a spraying device and is sprayed therein
with said conpound of formula I, preferably in the formof an aqueous
sol ution, wherein the tenperature of the spray-di spensed pol ymer is
beIOM/the cloud point, to deposit 15 said conpound of fornula 1 on
the surface of the substrate. Particularly preferred substrates are
pol yan exsfurthey sreodisment, theyinyentiop pravives arprensisy (o etagueiag cogtingson thetshéace
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d) vinyl ethers e) glycidyl (meth)acrylate f) allyl glycidyl ethers
25 g) hydr oxybutyl vinyl ethers Preparing the compounds of formnula I
In a preferred enbodi nent, the inventive conpounds of fornula | 00 1|1
H2C=C- Il C-io[ Al-c -c --=CH2 11 R R2 are prepared by
reacting a corrpound of the general for ﬁul a 7 where Ais as defined

above, wi.th oun 5and ti.on H2C C -
ke vbsrdin SR ey A8 e HaS RisopRi Rl 2A e W ar oxyl
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per f Lﬂarﬁyrb\? Ig%g vent, such as tertiary nonools, preferably tert-

15bu an al cohol, pyridine, poly-Cl-C4-al kyl ene gl ycol
di - C1- C4- al kyl et her s, preferably polyethyl ene glycol di-Cl-C4-alkyl
et her s, Wheg photbinBiathrsraehsxy, dhdraney inadditon asvebegised dihitdiorsadf fhydrmeitgosr |
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hexane, Ogl rrgt] hoxymet hane, 1, 1-di net hoxyet hane, acetonitrile, and also -
mono- or it i"- phasi c mxtures t her eof .

15  In a further embodiment, the acrylate end groups in the compounds of formula | which are to be
used according to the present invention can be replaced in an amount from 0.7 fo 98 mol%,
more particularly 20 to 50 mol%, by radicals of

a) maleic acid or maleic acid derivatives (particularly esters)
20 b) fumaric acid and esters

¢)  hydroxyalkyl acrylates

d) vinyl ethers

e}  glycidyl (meth)acrylate

f) allyl glycidy! ethers
25 g) hydroxybutyl vinyl ethers

Preparing the compounds of formula |

In a preferred embodiment, the inventive compounds of formula |

30
)

0
H,C =— T —c———-o—[—-—A—}-—” (|3 H,

R, R,

are prepared by reacting a compound of the general formula

35 |
H-{O—A]'OH



It can be advantageous to renove |iberated water but nore
particularly to performthe reaction 25w thout solvent, i.e., in the
acrylic acid derivatives thenselves, particularly at a tenperature of
20 to 200C in the presence of suitable chem cal catal ysts or

bi ol ogi cal enzynes, preferably at a pHfof 2 to 11. Preferred
conpounds _of, faornmukla | according to the invention are obtainable by
30 1. dMPE&N FE ?ﬁ'?ﬁ? TPVE NG ogg%gthﬁﬁogmpfa_ EO- Al - OH wi t h
(meth)acrylic acid or (neth)acry ic acid derivatives 352. by
transesterification of acrylic esters and thacrylic esters under
a)chem cal 8 b)enzymatic cat aHyGFs= —a€eXylic or nmethacrylic
esters for transesterification inclu for exanple: alkyl
(meth)acryl ates of straight-chain, branched or cycloaliphatic

al cohol s having 1 to 40 carbon 5atons, for exanple nethyl
(meth)acryl ate, ethyl (neth)acrylagﬁjmﬂmpg&yl (meth)acrylate, i-butyl
(nmeth)acrylate, t-butyl (neth)acrylate, pepntyl (meth)acryl ate,

2- et hyl hexyl (neth)acrylate, s% tyl (neth)acrylate, |auryl
(meth)acryl ate, cyclohexyl (nethjacryfate,” isobonyl (neth)acrylate;
aryl (nmeth)acrylates such as, for ex | e, benzyl (meth)acrylate or
phenyl &Fqlh)acrylate, whi ch may each be unsubstituted aryl radicals
or aryl #di cal s substituted 1-4 tinmes; other aromatically
10substituted (nmeth) acrylates such as, for exanple, naphthyl

(et h) aBy yhcRearemach andefirel paovey bkad es of et hers, pol yet hyl ene

gl ye®l s, pol ypropyl ene glycols or m xtures thereof wwth 5 - 80 carbon

t : t dr.of yrf. I th I ,

e DAL BN b o 00 K mgon g o

cycl ohe¥y19B:eprRon Mt fEGIY Fatiof ablemstyll X9 eriApR mAse RarSieyein & 2

furfuryl nethacrylate, 2-butoxyethyl nethacrylate, 2-ethoxyethyl

et hacr yhatectichagbleydrany paitdiled ied BaedrY | stk as krRinAvHEUM, Yheferably tert-

et RACT YAl terkafh NOENS!, W aifE LRV EALR1eRE BOXY ABe 1 IV

rretﬂacr 1ate, o 'gﬁ@( e%% ' e "E;%yc@% et ﬁ%e e?ﬁ%r t%ﬁ%%‘&vé ;e/tlhﬁrtseprgf?ﬁab'y

pol y ( pr eRYAtBiRse ISRl 1ot R dbarare g nberimatbgathane meiredlyool dimeinyi

par anet ethsr, poyethyleiea gydol dynetthyésther 2l0emelt @ teetpit ather, eth§itert-b8QCther, C1-

pr ef er abhyi9Rne EXBEnALE GhRb pATTBIIA)GHbYIdre RRdoRatE CO-Challdy dediaiBs, dore

o oSkl ot oo I\ g SR ERRLE S

wei gqllt )keg athégﬂ'ngtggr@fe:ngs ,ﬁ-éiiq:fﬁle%rt%/rgplgyl%ethy Fe):ther, cyclohe¥'<a.né, methyicyclohe-
xane, toluene, hexane, dimethoxymethane, 1,1-dimethoxyethane, acetonitrile, and alse mono-
or multi-phasic mixtures thereof.

It can be advantageous to remove liberated water but more particularly to perform the reaction

25 without solvent, i.e., in the acrylic acid derivatives themselves, particularly at a temperature of
20 to 200°C in the presence of suitable chemical catalysts or biological enzymes, preferably at a
pH of 2 1o 11.

Preferred compounds of formula | according to the invention are obtainable by
30
1.  direct reaction of preformed compounds

H { O—A ]‘OH
with (meth)acrylic acid or (meth)acrylic acid derivatives

35 2. by transesterification of acrylic esters and methacrylic esters under
a) chemical



reaction tine:1 - 10 h, preferably 1 -6 h Optionally, an

entrai ning agent (e.g., cyclohexane or toluene) is used to renove the
wat er of esterification. The esterification can be perforned under

at nospheri c pressure, under superat 30 nDspherlc pressure or under
reduced pressure not onIy cont i nuousl y8but al so batchwi se. Preferred
aranmeters and tart rials for a transesterification are:
ltoerrperature 5bat rﬁat'(ﬁ:ucgnat!ysfs catal ysts: 40 30- 180C, preferably
50- 130C 0.01 to 10% by wei ght of catalyst, preferably fromO0.1%to
5% by wdsefhitacryiio cempthetrliaddisrs far inamgesRificaioR dadhyieviei exhinplef alkyt al yst

E:ls ?deg(ﬂnétﬁ')@c@ré&ésrcﬁ sfrﬁ@ﬁttdhgﬂ gﬂaﬁéﬂéa%r @i}(ﬂ@d?@lé%?:%ﬁcoﬁéﬂ!s d&sing "?Em
9 ?t%ﬁw%gfoﬁgxa%é)% lglgg@ ('Snnetr@ J:r?l?tse etﬂblgﬁ% E i&e n- %ﬁjta]e(n‘ge rge%ﬁ?t uEy"I:1

al t
rotal alMRRPEUEE FEHY @S RPNt RPRESTY alp, '@Sqat?yla?ﬁya@set@Wa@ssteawl
| i t hi unfreatih)deryladd, keauhil {mrethicrdatel catlidzdxyienetdadiiateeisatborayl kroathphesylate) byl
as pot aﬁr%th)ﬁblﬁ/%fés Jah Q%'f&%xaﬁﬁledﬁer&yp(% aéytbitewrbﬁew (m&h)@brgsateahhbéh

or arylgul FQ&H e @n%hgﬁlt&e@alal r%dlcgl %?5%? dcgiglsgbi?utedﬁ imes: pther ararpatically

nethanesu oni c S agel:

zeol§ t esubstivied; (Mg EFW‘a@éﬁuﬁﬁ' i‘%éorc%?@é'e PR (meRRrY R ”}ﬁ xed oxi de
or magneximeth)acylges obetheragrmsithyaneidiicolat pyBopMeani ghndls \or iktures heteoewtth

i n excesses carthof ABHR) REEMMSe R¥LRYEMfurk metﬁ&r&l@telmetﬁg%(ﬁﬁwm Lthylig-€
prefer :1?] l%te lr%gto&Qpr%Ryl ﬁ%%a%?ﬁaqg’ oﬁ&%lo%ﬂ#&hl%e?h%éylate benzdgchﬁpr{e

transe

under sfas ?e%ﬂf&? @cy}%%&ﬁtéowthwﬁaepawaec%atharxeéiyumethﬁewlaéﬁa| y
conld nudiylokymethy! regtsacryatec halhowbuhmethagnyiztd, d edthoxyethylahgtizandylate, ethoxyme-

t r ans esth@rrhéthaajlhieNpdlg ediiehe sRbdymeRayIrdtes (auh)denmas aﬁmsoifx(gldpw\eh@giycm)
condltlmPﬁg, e]cﬁ’eréﬁ Zécﬂ}ié{fee 10- 80C, nore preferably at 20

- 8 cata ith and without solvent in excesses of
(neth)acryllc esters of 1 : 50 to 1 : 500 nol/nol, nore 20preferably
1: 100 Freferredpamniriere foraditchksystiesisesgie. An enzymati c
trapsesterification can be carried out under atnospheric pressure,

under spheric pr ess Us @epr duged pressure not only
Sﬂé%éﬁmg@ f&-8 rufé%r $F! ’53% <)

continu 0 batc e. Pre erre devices V are for

exanpl € q'écjﬁm%‘l' 8%’&%%‘" nownWb?n1 (?HP&{{. on with nelt spinning of

fi bers.cafesf i ncl ude, for $Wripadd essulfonic epids.iniefersblyonethaiegefrdicragidsn

t he enmbadiiyequantel:t her a 303 priay bygvelght i(srefetabnenls abwl by wadHioydsad ob B&rt-
emesgence of fiber at the gie Q@ bath which

reaction time: 1-10h, preferably 1 -6 h

Optionaily, an entraining agent (e.g., cyclohexane or toluene) is used to remove the water of
esterification. The esterification can be performed under atmospheric pressure, under superat-
30 mospheric pressure or under reduced pressure not only continuously but also batchwise.

Preferred parameters and starting materials for a transesterification are:

. temperature: 30 - 180°C, preferably 50 - 130°C

35 catalyst quantity: 0.01 to 10% by weight of catalyst, preferably from 0.1% to 5% by weight,
more preferably from 0.2% to 2% by weight of catalyst, based on the en-
tire reaction mixture

catalysts: organometal oxides, organometal halides such as diorganotin oxides,

diorganatin halides, alkali metal salts of inorganic acid especially of

40 phosphoric acid, transition metal alkoxides such as titanium alkoxides,
alkali amides such as lithiunmi amide, alkali metai and alkaline earth me-
tal alkoxides such as potassium tert-butoxide, acids such as sulfuric a-



preferably conprises an aqueous sol ution of the polynmers according to
the invention. This bath may further conprise a polynerization
initiator to conduct the polynerization. However, it is also possible
to apply the polynerization initiator to the fiber in an additional
further bath. This is nore parti cul arI? advant ageous to avoi d any

pr emature pol ynerizati cnd?’%ﬁ)( - 8|f Qafo%%l%%r 0(% p {opu%n Hc%%d%gd E}?Ithane-

b) the conventional filmpr duct’
extruder whi ch conveys StHenia@add, ”Eﬂ‘gqrf'f‘ea%‘ijﬁrsttaﬁ&t @“Xéﬁh?’ibqesr?é}’]‘ﬂ 3s foplites,
substrate, and extrudesliningfustioghmixedioride rtitardunpaiiitarcaixed byid@aomhalmesi-

slot die, to forma filym odé, oaﬂ,agﬁggmﬁs,t,@gtégmrove the properties of
the fornmed body, nore partlcul arly of the filnms and fibers, for

exanple W stabilizers, pignents, nanoparticles, IR absor bi n
conpouny¥) ag4 withqad,solyarit i excrgses of %Qﬁth)égﬁ'l'ﬁ esters At br 3 oriz o) "Bg’mo' more
conpr i sp@farabip it hOBot log®Obasedwon thetshbstpadd.yners. 5The forned articles
of the present invention, i.e., filns and fibers, can be drawn in a

convent honglcARANEEroPEIUA S TR RaRAE bR AL ARPLIRRLI 0
deipion el & ng TosBieh s s

Syt e sESTIeT BTSRRI FHErGrEes PiSoy BTN YR UL PIFBHE- 00

m- 2n L_\\ HO+PONn EOinmt PO -frCH 15A cl eaned 51 steel reactor

was i ni Ahahiyneabalygathiyabd faskicetehpd-AIe istryenlbly(BRicd 28t uieh tHEablowiHitkon-
pot assi R4 but oxi de (10.2 g, 0.5% by wei ght of final quantity). The
syst em was |nert|zed three tines with nitrogen to 5 bar and heated to
120C at which point ethylene oxide was added by nass-controll ed
met €% i nigmPesBIED g). TAG - BeTperae preéerakly 2t e @i sed to 130C and
propyl epie: oxi de (638 g5-81 nol) was added in the course of 700 m n.
The sysg aqg}&yyas subsequgptdoy 20 allowed to react for 4 h and cooled
down to 80C with stirring. The crude product was adm xed with

magnesium silicate (3% by weight) and, after 1 h of stirring on a
rotary Witptstwthaut sqivest sy axeesses o )ﬁwmﬁ}m@ob‘ooﬁ@@ﬂ S0P treat/meb dauien
20 preferably 1: 100 to 1 ; 400 based on the substrate.

An enzymatic transesterification can be carried out under atmospheric pressure, under supe-
ratmospheric pressure or under reduced pressure not only continuously but also batchwise.

25  Preferred devices V are for example
a) the devices known in connection with melt spinning of fibers.

They include, for the process of the invention, depending on the embodiment, either a
30 spraying device immediately following the emergence of fiber at the die, or a bath which
preferably comprises an agueous solution of the polymers according to the invention. This
bath may further comprise a polymerization initiator to conduct the polymerization. How-
ever, it is also possible to apply the polymerization initiator to the fiber in an additional
further bath. This is more particularly advantageous to avoid any premature polymerizati-
35 on of the polymer in the coagulation bath.

b}  the conventional fllm production rigs, for example based on an extruder which conveys the
melt of the substrate andfor melts the substrate, and extrudes it through a die, more parti-
cularly a wide slot die, to form a film.

40

in a further preferred embodiment, effect agents are deposited on the formed body together with

the compounds of formula | according to the invention. Effect agents are more particularly com-



25 The product was characterized by determning its cloud point using
met hod E of EN 1890: 5g of sanple were dissolved in 25 g of aqueous
butyl di gl ycol solution (c = 250 g/l) and heated. Yield: 2101.339 M:
4700 Mv. 5000 Cloud point: 71 C Exanple 1.2: Synthe5|s of
(polyethylene gl ycol - polypropylene gl ytl) dlacrylate

HO FPO- 17+ OP0-10

conbi nefgs I Wbelhe iggwes Pbicr e ba ik pardelfary o B” P i,
exanpl efof eiamré? W| Sf%RsfrZWSaP'@W@mﬁo@afﬁparile'eﬁdﬁjabs%ma@ema?u@ﬁe@i@ FRr iis, the
powder ¢éffdalkgdntdHeartprgie(ably tte copgprisédindrmtiub togetiee ditio thetjolyoreed. i cal

anount of al cohol forned). 11 The follomﬁng wer e added as

o305 |1 46 By SRLBSX/RRNALAGNERRL, | 88 Bttpls b AL el sl 906 ] 1)

(4007 p ase eore I'C “anmoun &‘@B ’neno |a2| ne (PTZ):
3.0 rrg %qmvakféaﬂa lﬁﬂmﬂﬁq'n@@d'fmfaﬂpr@cﬂaﬁ*%@dv pieh apakcalionand prlvperizatiq of the
anount edrylpreagogts) . 5 Novozym 435 (33.71 g) (7.0% by wei ght based on
starting material) was added at about 30C during the heating phase.
The bat stirred for 48 h at 40C (bath 46C) and 150 rpmusing a
glass P m?enswe stirrer with air introduction. The bat ch was
thefOfiltered off with suction through a 4 1 glass filter nutsche G 2
filled &xarhplgillli SyatheSisgé polgethylensalvschp@éetopyigneatlycabopplyb®ds 600 nbar ,
washed with 41 of acetone and dried at 60C in a rotary evaporator
with air |ntroduct| on to penbve ethyl acrylate r sidues ., The, pr oduct
was chal%etewnrzed by* det e hi 1Y s clToud poi fant '?_E' S et O_lig'E of EN
1890: 5 g of sanple were dissolved in 25 g of aqueous butyl di gl ycol

solution (c = 250 gi p and heat ed.
186  Acleaned 5| steel reactor was initially charged with diethylene glycol (53.05 g, 0.5 mol} and

potassium t-butoxide (10.2 g, 0.5% by weight of final quantity). The system was inertized three
times with nitrogen to 5 bar and heated to 120°C at which point ethylene oxide was added by
mass-controlled metering (1364.0 g). The temperature was then raised to 130°C and propylene
oxide (638 g, 11 mol) was added in the course of 700 min. The system was subseguently

20  allowed to react for 4 h and cooled down to 80°C with stirring.

The crude product was admixed with magnesium silicate (3% by weight) and, after 1 h of
stirring on a rotary evaporator, pressure filtered through a 900 Seitz filter medium.

25 The product was characterized by determining its cloud point using method E of EN 1890: 5 g of
sample were dissolved in 25 g of aqueous butyldiglycol solution (¢ = 250 g/l) and heated.

Yield: 2101.33 g

Mn: 4700
30 Mw: 5000

Cloud point: 71°C

Example 1.2: Synthesis of (polyethylene glycol-polypropylene glycol) diacrylate:

Q 0
0
Ho—~-pPof-eo-Jf-ro-foH + 2 /\f\/____._ \)J\Q-PPO{;[—EO{;{—PO%OJ\/

35

The following were combined in a 6 | four-neck flask: PPG-PEG-PPG (250 g; 0.05 mol) from
example 1.1, ethyl acrylate (1000 g; 10 mol), molecular sieve 5 A powder {Fluka) 55.5 g (10
times the amount based on theoretical amount of alcohol formed).

40



Yield: 260 g of clear oil, solidifies at roomtenperature M: 4900

Mv. 5200 C oud point: 66C Exanpl e 2: Fi ber coating Fiber coating was
tested using a nelt-spinning process for polypropyl ene as an exanpl e.
An aqueous solution of the follow ng conponents (% by wei ght) was
used for this purpose: 25 10% of LCST ﬁdolyrrer as per exanple 1.3 0.5%

f h | d I % f d L
.groﬁ;t gll_ n%ﬂﬁl)v%m%% e;dg?%%%;ga&h%\?& %8 &(y gr?olt(MeHa) k Gﬁg'qgéhém 99%

,2' -az 4:@ @RI f@ﬁ%ﬁh% tepteiy aeYE 94 RETUE): RY encshiatieg (FIE):3-Cao (Hakad al
1 n| tiat (npxurth 228. 60 ¢eCJ) WHI gpm Badadmndhageticakamasit ofpreguatini ng ri g ( POY,
FDY) is used to obtain mcrofibers (120 dtexf32) [dtex: is a uni t of
g?ai \Po%]y 1{3]5 (€§7 bwq)efs Ey ﬂgrp{ﬁtrb g&i on staﬁtnlgrllrgagc(?:%t)es tagﬁ utlir!.JDCg
t he cou?léf@gd‘ﬁe perling gbEsen P PRYFh yas Sttrﬁ?él f?ﬁ%af %%atfeéfh@&éﬂtéawmprmusmg
t he LCSH glpe$ Pk irdeisiveistmeratithesit isingaiictdrnur e of 80- 100C (about 100 cm
after energence of the fiber material fromthe spi nneret die) by

; o oY, APRERSRALS I D3 BR L A Al PSR D s
0 Cogﬁjgg rﬁQi 4&9 O.[Dﬁgﬁ@@ﬁé ghgut PEO-BOP mb pr wasl@pcbmth 4 I of ‘acetone and drled at 60°C

in a rotary evaporator with air introduction to remove ethyl acrylate residues.

The product was characterized by determining its cloud point using method E of EN 1890: 5 g of
sample were dissolved in 25 g of aqueous butyldiglycol solution (c = 250 gfi) and heated.

15
Yield: 260 g of clear oll, solidifies at room temperature
Mn: 4300
Mwy: 5200
Cloud point: 66°C
20
Example 2: Fiber coaling
Fiber coating was tested using a melt-spinning process for polypropylene as an example. An
aqueous solution of the following components (% by weight) was used for this purpose:
25

10% of LCST polymer as per example 1.3

0.5% of ethylenediaminetetraacetic acid sodium sait

0.1% of adhesion promoter (polyethyieneimine)

0.5% of 2,2"-azobis[2-(2-imidazolin-2yl)propane] dihydrochloride free-radical initiator
30 Balance: water

A two-stage extrusion spinning rig (POY, FDY) is used fo obtain microfibers (120 dtexf32) [dtex:
is a unit of measurement for the fineness of threads. It indicates the weight in g of 10 000 m of
fiber] from a melt at a die temperature of 295°C. In the course of the cooling profile, the fiber

35 was contacted with the LCST polymer solution at a temperature of 80-100°C {(about 100 cm
after emergence of the fiber material from the spinneret die) by spraying. The fiber-coated yarns
obtained had improved properties, particularly in respect of flexibility and affinity.



- H2C =- - c¢c- ccH2 R2 5 where Rl and R2 are each
(i ndependently) hydrogen or an al kyl radical, nore particularly 10
nmet hyl ,

12
We claim:-
. 1. A compound of the general formula |
I I
HC=¢ —C—“"O“[‘—A—}_L_TZCHz
5 R, R,
where
R4 and R are each (independently) hydrogen or an alkyl radical, more particularly
10 methyl,
A is a radical comprising the radicals AT and A2,
-P(CHR — (CHR O%
15
A2 —{(CHR Jo— (CHR O}—
where
20
R3to R®  are the same or different and are each H, C1- to C5-alkyl, more
particularly methyl, ethyl, propyl or aryl, more particularly phenyl,
| is1or0Q,
25 m is 1 or O provided | + m is at [east 1,
n is from 1 to 100,
0 is from 0 to B,
p is from 0 to 5 provided o + pis from 3 to 5,
q is from 1 to 100,
30

wherein said compound of formula |, when measured according to German standard
specification DIN EN 1830 of September 2006, procedure as per method E, has a cloud
point in the range from 40 to 80°C and more particularly in the range from 60 to 80°C, and
the A2 units are comprised in the A radical in the terminal position,

35



Ais a radical conmprising the radicals Al and A2, Al 4-(CHR3), -
(CHR4)n, 0 L A2[ (CHRS5).- (CHR5)p ki where R3 to RGare the sane or
different and are each H, - to C5-alkyl, nore particularly nethyl,
ethyl, propyl or aryl, nore particul arﬁ/ phenyl, 1is 1 or 0, 25ms 1
or O provided | + mis at least 1, is oml to 100, ois fromO to 5,
is fromO t ' o+ i S, far 0. D il to 100, 30
‘wher ei nnk'sai ﬁh‘%%&ﬁ oéhggg?o(??l%q {r?r)u‘{lﬁamﬂ%%ﬂhn%ggafrs Z’ékﬁi%@)%l ng to Gernan
standard specification DIN EN 1890 of Septenber 2006, procedure as
per net Bod He ¢tmmspoand botrddipmioreithemorttioth of Svegere fadinm oldims ovh8 G0 Ah ome oé
particul ar | yeifdliciving ra@iege from 60 to 80C, and the A2 units are
conpgised in the Aradical in the termnal position. 13 2. The
conmpound according to claim1 wherein A consists of Al and A2. 3. The
conpound according to eitheryor bﬁgtdmz_ the preceding clains wherein
Al is one of the follow ng radicals: “5"MO + CH2-0fr BO 4 C2H4-0, 4.

The conpound according to gb Ie%\?é ogE_ of the preceding clains
wherein A2 is one of the 10foll 'ﬁ'g‘ adicals: POF ci-12 _ CH - 0171

! 4, The compound according to at least one of the preceding claims wherein A2 is one of the

10 following radicals:
PO —f cH,-cH-of
l
CH,
Buo —| CHZ-ClH-Ot
CZHS
15

pTHF —ECHZ-CHZ—CHZ-CH‘?-O%
q

5.  The compound according to at least one of the preceding claims wherein A has one of the
following structures:

20
- (PO)-(EO)~(PO), or
- ~(pTHF-)}x-(EO)y-(pTHF)z-,
where EO, PO and pTHF are each as defined in claims 2 and 3 and where
25
xandz are the same or different and are each from 1 to 100 and more particularly
from 1 to 10 and
y is from 1 to 100 and more particularly from 10 to 90.
30
6. The compound according to claim 5 wherein
xand z are the same or different and are each from 5 to 20, and
y is from 60 to 80 and more particularly from 65 to 75.
35

7.  The use of the compound according to at least one of the preceding claims for producing
coatings by applying the compound to the surface of a substrate and polymerizing.



CH3 BuO4 CH2- CH- | CH5 q pTHF icH2-cH2-cH2-cH2-0 17 5. The
conpound according to at |east one of the preceding clains wherein A
has one of the follow ng structures: - (PO)x-(EO)y-(PO)z or -
-(PTFIF-)x-(EO)y-(pTHF) z-, where EOQ, PO and pTHF are each as defi ned
inclaims 2 and 3 and where x and zare'fhe sane or different and are
each from1l to 100 and nore particularly fromlto 10 and yis from1
to-100 and nore particularly from10 to 90. 6. The conmpound accordi ng
to clai f 5 MPEPEPHOK PEFHCIEG FRlingbasgR@N Gy comPPERG @fifermidall ascerdmadmat leah
5 to 20, andne®ishé penedy clainB@®nanelsurtace opafdrined kadicleyrofrr mefidbié subébate S,
35 14 8. A ploRCEHfcUlRl dMBEEGH BheRQBIhREDrRRSEE R sBpsRIRAHAL afEr

forngl a | agﬁ%%hbn\gh@fPli%%?éése%ﬁ%mg&e of the preceding clains on the

surface of a ma neltable substrate S. nore
particularly on fibers in a nelt-spinning process or self-supporting
fil s afterabextrovidingihe swbsicdie prrodiesdomonpri ses a) providing the

s u_btst [) iat edi B) NDbirfiAg tHerMditeh)subFaid V8 alsiRaniDYd R \8 PRSEHBI %ddfé §rt slf'i’o(;(,l info 2
sui tabl e devic r , .or ,
nore particul a?fp%?cﬁ'—g&gﬁ r?ﬁp%é? ﬁtgﬁéﬁfeﬁo_a:tb%%grr eur'Fthp?ﬁf'F' ﬂa}h"e"r i)
10c]Phe 1 or fled (GF [AEPE oIS NES pARMRAEI BB A RPN SLERIH SPTROUGE of

sai d conpound ofbrmuia I on emergence from said device V, and
d)  contacting the surface of the formed article above the cloud point with said
compound of formula | to deposit said compound of formula |,

18 wherein the polymerization of the double bonds of said compound of formula | is initiated
after deposition on the surface to form a preferably crosslinked coating on the surface.

9.  The process according to claim 8 wherein

20 - the formed article after emergence from said device V is led into a preferably
aqueous bath B comprising said compound of formula | and optionally a
polymerization initiator, wherein the formed article has a temperature above the
cloud point as it enters the bath,

- said compound of formula | deposits on the formed article,
25 - the bath has a temperature below the cloud point, and
- the polymerization is performed at a temperature below the cloud point, or wherein
- after deposition of said compound of formula | according to the present invention on
the surface the polymerization of the double bonds of said compound of formula | is
performed by photopolymerization.

30
10. The process according to claim 8 wherein the formed article emerging from said device V
is immediately thereafter led at a temperature above the cloud point into a spraying device
and is sprayed therein with said compound of formula i, preferably in the form of an
aqueous solution, wherein the temperature of the spray-dispensed polymer is below the
35 cloud point, to deposit said compound on the surface of the substrate.

11.  The process according to at least one of the preceding claims wherein the substrate is a
polyamide, polyester, polypropylene or polyurethane.

40 12. The process according fo at least one of the preceding claims wherein the formed article
after coating is drawn and wound up.



formula | on energence fromsaid device V, and d)contacting the
surface of the forned article above the cloud point wth said
conpound of fornula Ito deposit said conpound of formula |, 15wherein
t he pol ynerization of the doubl e bonds of said compound of formula I
is initiated after deposition on the surface to forma preferably
crosslinked coating on the surface. 9. The process according to claim
8 wher eih ZDtehwodess mecbrding iccdtdesat drex ofemesrgenng didimewhaicth e suseral ik 8
led into a gsgf ekalwosgueous bath B conprising said conpound of
formula | and optionally a polymnerization initiator, wherein the
fornmed article has a tenperature above the cloud point as it enters

t he bat - sHISP'EeRTHIEFRICiIDE tor daivmsl wherein dpsoraltraerigatiantal theodavble bends sl e,
25t e bat h pfeaferraed siippequantly ® thetreatmishign ekidlBl poi nt, and t he

pol ymeri zation is performed at a tenperature bel ow the cloud point,
or whergin Lt on of i d ound of. fornul.a | according
Co the. B e<aidibn HRRRRE R lcod BB G 8RR 8% 8k BTl ARG °t he
doubl e bonds of said conpound of fornmula I is perforned by

phot opol yneri zati on. 30 10. The process according to claim8 wherein
the fornmed article energing fromsaid device Vis imediately
thereafter led at a tenperature above the cloud point into a spraying
device and is sprayed therein with said conmpound of formula I,
preferably in the formof an aqueous sol ution, wherein the
tenperature of the spray-di spensed polyner is bel ow the 35cl oud
point, to deposit said conpound on the surface of the substrate. 11.
The process according to at | east one of the preceding clains wherein
the substrate is a polyam de, polyester, polypropylene or

pol yur et hane. 4012. The process according to at | east one of the
preceding clainms wherein the fornmed article after coating is drawn
and wound up. 15 13. The process according to at |east one of the
preceding clains wherein the substrate is a glass, steel or wood.

14. The process according to claim7 wherein the pol ynerization of

t he doubl e bonds is 5perfornmed subsequently to the treatnent in bath
B. 15. A fornmed article obtainable according to at | east one of the
precedi ng cl ai ns.



