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‘REFERENCE TO RELATED PATENT APPLI CATI ON The present patent
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poly(ether-ester) polyols, processes for their 10 production from
nonocar boxylic or pol ycar boxyl | c acid esters vmth one or nore bound
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which contain polyester polyols and polyether polyols. Poly(ether-ester) polyols
having ester groups distributed evenly along the polymer chains are desirable in
PUR applications which require a combination of advantageous polyether
properties such as, for example, hydrolysis resistance and low viscosity, on the
one hand, and on the other hand, advantageous polyester properties, such as, for
example, high abrasion resistance, high tear propagation resistance, high

elongation at break and tear strength and good solvent resistance.

Poly(ether-block-esters) having a defined AB two-block or ABA three-block
structure cannot be obtained through base-catalysed or acid-catalysed addition of
alkylene oxides to OH-functional polyesters, since these polyesters are subject to
transesterification and cleavage reactions in the presence of such catalysts. In the
production of poly(ether-ester) polyols, one is therefore dependent on
prefabricated poly(ether) polyols which in a second step are transesterified or
esterified with polyesters or polycarboxylic acids, polycarboxylic acid esters,

polycarboxylic acid halides or polycarboxylic acid anhydrides, and low-molecular-
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20  distributed homogeneously and evenly along the polymer chains.

According to the teaching of DE 17 70 548 A, poly(ether-esters) are obtained by
DMC-catalysed reaction of carboxylic anhydrides with alkylene oxides. The
poly{ether-esters) can contain both carboxylic acid and hydroxyl terminal groups.
25  Similarly, U.S. Patent 5,145,883 describes the production of poly(ether-esters) by
reacting carboxylic anhydrides and alkylene oxides in the presence of polyether
polyols as starter compounds. A disadvantage of the processes described therein,
lies in the tendency towards altemating insertion of the comonomers, as a result of

which, if excesses of alkylene oxide are used, poly(ether-esters) with block
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pol yesters of | ow nol ecul ar-wei ght diols and dicarboxylic acids with
catal ysis using transesterification cdtalysts. Wth this method too,
poly(ether-ester) polyols with (AB)" multiblock structures are

obt ai ned r at ktercturdsaane obtithedemther thawith esteshiondbdistediuted homegeeosly and
evenly along 10 the pol ymer chaipns. According to U. S. Patent

5,032, 671, afMaAY ﬂ%a@%ﬁ? OLRET ChA¥Sones are reacted with DMVC
catalysis, optionally, using O4functional starters, to give

pol y(ether-esters) or poly(ether-ester) polyols. The pol ynmer chains
have a bl ockAstordiog tor'& O095/G0575, polyfehtambiicktethen dldstumep$ aretohinedby est er

bonds. Usjing the hod described i hi. atent, it I ot i ble
Co Cont rof " et g aE BRI oo lulsvine BTG ot edslartie SIS
descri be t hepgiaQ@tig bl fidq2fpoBRitRh) with folyeiRR P lowRiofechRIOLigROsRIE"
chai n(s) by reacting hydroxyl group-containing esters of 20

car boxyl i ¢ adicatboxydic agjdDwith catelnsiysiing trafisestdrificativar catadystst Wath tbis t hese
materials to giv ol her - est er | st er. .bgnds di stri buted
honogeneousl| Vg@ﬂ‘g“’@v@ﬁ% T’%ﬁf?ﬁ@ﬁ%‘é{%%ﬁmﬁ{lﬂgﬁﬁ@ﬁ “df%cl osed.
The product i gtaiféd sty e HRh =Qet 1hdd diSAKLed hembEheARRA AV &Ly hibks ed
25 honobgeneously and evenly al ong the pol ymer chains, and highly

defi ned tQincthe polymer ¢hatnsusi ng DMC cat al ysi s has not previously been
deqcribed. In addition, the production of poly(ether-esters) is

al ways performed by means of nulti-stage processes. - 4 - The object

of the preseftcordiNERIT.SNPMERE 5108267 DMk Rns oRides @ dadtétes BfeGeateddgith
poly(ether-esters), which is characterised by a sinple reaction

sequence t haPMeatrdysis; epanaldy, gsing Othginatenat startess, togivp polylethenesters)

wi t hout conpl e t a j I ructures

W th estor POTRUERE BB ERn S e hlatl B ARk e dalE' e

pol yner thai fasdopadisidhliornsf dilieg Ahd/estte bobdUlingtHeintsidd des@ibed BUMMARY OF
THE I NVENTION |t has now been found that nonocarboxylic or

pol ycar boxy| Paemhdt ig nalqrosyiblee contrgl s somenargr dnsgid9Ad pol yet her

chai n(s) can be obtai ned by reacting hydroxyl group- 10 containing
nonocar boxylic acid esters and/or polycarboxylic acid esters with

al kyl ene oxi Wes01/0417p aad EP 1dd?2 eahb deserbé the pfodittéon afesiaisiwith onene

vari ation incl udes done or re diols and/or polyols, and, another

variation i iePrPeund RSt &l 3ig(s) Ryrfeactipg B BERPISOR RS Strtlest er s,
addi t1ongg | Yehfic SRIRMNE DNICHELAROMR [HARGrBEdh &f that S f°

addition reactio e reaction w yl ene oxides Is
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The production of poly{ether-esters) having ester bonds distributed

25  homogeneously and evenly along the polymer chains, and highly defined
functionalities using DMC catalysis has not previously been described. In
addition, the production of poly(ether-esters) is always performed by means of

multi-stage processes.



15 preferably perfornmed in the presence of double netal cyanide

conpl ex catalysts, since the ester groups are then not subject to any
di sruptive secondary reactions. The desired poly(ether-ester)
structures are obtained by subsequent transesterification,

optionally, with the addition of a trdnsesterification catalyst, and
optionally, with the addition of further diols and/or polyols, and/or
further 20di The digecy bf the preseht ﬂereﬁmtvbasesprom agiredess fanpivoducip! yol s,
and di carboxylic _acid derjvati mhlch are optlonally added, . serve
to adj ust th@b@@ﬁ?e&r%mbeﬁ aenzsd Rejagunple Freckn sHugee that adksi t y .
Surprisingly b & oL e B pRALM( W t hesi s
(i.e. the trg%ﬁgesteﬁ?gglgt?on rea {al on)‘efélg!ﬁﬁg é}g’éeog@k]%%k’?mﬁfwnh no
further wor kwhigh gjves sticesad styuctuods vaith ¢s¢er bbwadsalidtiythigeichomo gemeoasigtiahd on.
This 25 represe a si gnlfl cant adv nt e [ he rranagerrent of the
process. 1f T’Yeﬁﬂf ng Hﬂ%{ICﬁi}B’i’%WE §hlygiﬁ"(tb‘§9

functionality > 2) are added al one, or as a bl end vmth d| functl onal
pol yol s, either before or during the al kyl ene oxi de addition reaction

or before the transesteri f SOMMARY OFHD ANVENIAON s having a
30defined f ti on ar bt ai ned. Such pol y(ether:ester
structures ;l?g een M%ﬁ"ﬁﬁ%’f xyHconmelye %&?ﬂﬁrﬁ’ﬁ@rﬁ'&ﬁ%ﬁl%t hods
of the pri ormerotrmo%ls&ﬁa ory@eaeche&m&mmé&wﬂﬁedlb%@achﬁ%ﬁ ydibXH g
products of differing functionality, and the maxXi num Tunct i onal ipty

t hat canlhe mtmmngnhon@adiosyild aciv asteds dnd/or pelyparbnebs 2adrsdesivoths due to
crgsslinking act | o ra ch se no -crossl Lnking, -
oyt unce 1 or AR S e prediel ogipisntsof b TeAtRS ognoyon Hpides

al kyl ene oxi gl oaelﬁ;ré alem ah@’oﬁﬁdlﬁﬂé%hd %n@iﬁérdraﬁ%‘cﬁhﬁclﬁ&%@t GitiohiNg,, sy er al
hydroxyl groups, followed by a subsequent transesterification
reaction, W thnqrhélceqbpmwaﬂcldaﬁe@m adslitiopallybangprasent isrthepahioye descrival | t
is equaIIy p |bIe tain Linear or on- cr.ossl i nki ng,
ol v mot | orPigsidsaadoiPatan 3R e @pupLaE 6 B8P R vt na
groups bys al k¥fefB8 Rifofifedit thd prende fABHHIE AeP¥hide cOfpRRlc¥BREROXY! i C
acid esters containing a hydroxyl group, followed by a subsequent
transest er i fsincgthenster grups & thennnt subisctdd any fismptre sesondsnIeationsy | i c

acid esters .gr I EI ester can |Lj kewi se contain
a free hydr o@ilel£§%%dc ﬁ%ﬁ%—ese ;e}’r?mvarl éﬁ § \cl)vp ﬁubsﬁgueg{ent i nvention

conprises t r@ns@miﬁlciti@abpﬂmamf whthe€hedmldNioa ol @ XihdeSiedficapioh yaalkaoxyl i c
acid esters with one bound ether chain to 20 gi ve the

cor r espondi rfﬁ' %HW&VM&@&P@@%W%@FHMW@TQ@ Bls, 3d{ar fgthshe bound
pol yet heyy chy ,ﬁ;ng G B85VallFesC @Eev(ﬁslg Subdndieahy BbaBiANENEH
pol’y 2 Xy

polyfunctlo er-ester) structur aV|ng car I'f'c acid
ternnal gr alepsatbyes smh:hacﬁxmmbnzfl]sytaddédf bered uocnrljusi thodesred OFhvdlye added
m)rjocar boxyl ic, or B car boxyl i.c S’;\Cl ds, ich y al s? copt ain a free
hydroxyl gr 9}3 djugighe ester group density. Surprisingly, the secon stageo poly(ether-ester)

polyol synthesis (i.e. the transesterification reaction) can also be performed with
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25  represents a significant advantage in the management of the process.

If higher-functional polyols (i.e. those having a functionality > 2) are added alone,
or as a blend with difunctional polyols, either before or during the alkylene oxide
addition reaction or before the transesterification reaction, products having a

30  defined functionality are obtained. Such poly(ether-ester) structures are not



Thus, the present invention provides a process for producing

pol y(ether-esters). This process conprises: (1l)reacting - 6 - a)one
or nore nonocarboxylic or polycarboxylic acid esters containing one
or nore hydroxyl groups and having the general fornmula: S5wherein

represents a nonoval ent aryl, alkyl, -&rallcyl, allcenyl or alkynyl
radical, R represents an at |east divalent aryl, alkyl, aralkyl,
al | cenyl or dttdigabje via dotipodicondeBsationmietitvods ofthd paorarnRather, thes@pridr and

n=1 O n ZmQtﬂgdsrpeail t% a mixture of products of differing functionality, and the maximum
functionality that can be achieved is also limited by the process conditions due to

crosslinking reactions.

Branched, likewise non-crosslinking, polyfunctional poly(ether-ester) structures
can be obtained by alkylene oxide addition to carboxylic acid esters containing
several hydroxyl groups, followed by a subsequent transesterification reaction,
with the optional addition of diols and/or polyols.

10

) It is equally possible to obtain linear or branched, non-crosslinking, polyfunctional

poly(ether-ester) structures having ester terminal groups by alkylene oxide
addition to monocarboxylic or polycarboxylic acid esters containing a hydroxyl
group, followed by a subsequent transesterification reaction with the addition of

15 monocarboxylic acid esters or polycarboxylic acid esters, which can likewise

contain a free hydroxyl group.

A further vanation of the present invention comprises the saponification of the
monocarboxylic or polycarboxylic acid esters with one bound polyether chain to

20 give the comresponding monocarboxylic or polycarboxyli¢ acids having one bound
polyether chain. These can be converted to linear or branched polyfunctional

) poly(ether-ester) structures having carboxylic acid terminal groups by subsequent

esterification with optionally added fnonocarboxylic or polycarboxylic acids,
which may also contain a free hydroxyl group.

25
Thus, the present invention provides a process for producing poly(ether-esters).
This process comprises:

(1)  reacting



15wi,th b)one or nore al kyl ene oxides, with ring opening to give the
.correspondi ng nonocar boxylic acid esters or pol ycarboxylic acid
"esters having one or nore bound pol yether chains, in which the

al I cyl ene oxide addition is optional[% performed in the presence of:
20c)one or nore diols and/or polyols, "and, optionally, d)one or nore
di carboxylic acid_esters; and then, further: )reacting the products
produced in step 31) By FrROIGMPREATPHYIi6 GF PRIYC2BIOKYNG 4cihed e er i f yi ng
the products from (1) ci@aiinglofle B‘ﬁ’lﬁBl@WﬁfOﬁ(M%?ﬁﬂs‘ﬁﬂ@having the general
poly(ether-esters), in which the tranSesterification I's optionally
perfornmed with additi dommota: (a)one or nore diols and/or polyols, - 7
- or, optionally, (b)one or nore diols, and dicarboxylic acids or

di carboxylic acid derivatives,oor, optionally,

[R‘OJHRR"[’ or ]n

5 wherein;

R represents a monovalent aryl, alkyl, aralkyl, alkenyl

or alkynyl radical,
. R’ Tepresents an at least divalent aryl, alkyl, aralkyl,
J alkenyl or alkynyl radical,
10 in which:

m=1landn=1,
m =2andn=1,
or
n =2andm=1,
15 with
b) one or more alkylene oxides,
with ring opening to give the corresponding monocarboxylic acid esters or
polycarboxylic acid esters having one or more bound polyether chains,
) in which the alkylene oxide addition is optionally performed in the presence of:
20 c) one or more diols and/or polyols,
and, optionally,
d) one or more dicarboxylic acid esters;
and then, further:
(2)  reacting the products produced in step (1) by one of the following:
25 (1) transesterifying the products from (1) to yield hydroxyl-functional
poly(ether-esters), in which the transesterification is optionally
performed with addition of:

(a)  one or more diols and/or polyols,



5(c)one or nore diols or polyols, and nonocarboxylic acid esters or
nmonocar boxyl i ¢ aci ds containing one or nore hydroxyl groups, (ii)
transesterification of the products from (1) with (a)additional
nonocat boxylic acid esters and/or 10p¢l ycarboxylic acid esters, which
can contain a free hydroxyl group, to yield poly(ether-esters) having
ester term nal groups, or.g%hi) saponification (i.e. hydrolysis) of
the products from (1) ?SPV? 4 the 15correspondi ng nonocar boxylic

aci ds or pol ycarboxyl {1 achisr Wokddialsb@idmbapskykEidaor didiioRyli@nd
esterification of these acids with optionally added nonocarboxylic
aci ds and/ or pol ycar boxyl i #&iddsrgstiveshi ch can contain a free hydroxyl

group, to yield poly(ether-esters) having carboxylic acid term nal
groups. 20 DETAI LED D&g&ﬁf%ﬁ%\l OF THE | NVENTI ON Sui t abl e conpounds

to be used as starting)congeremose digk of pelysls,edd eldnbthrbixylic acid
monocar boxylic or polycarboxylic acid esters w th bound pol yether
chains for conponent a) i restEstancabeylic 2gids epafainiag anoerangre

hydr oxyl group-contai ni ng rboxylic acid esters or
pol ycarboxylic acid ester sl%éﬁogﬁp%sh?psf or exanple, the nethyl, ethyl,

n-propyl, isoprogyl, wbtiterificatich@fte)producsitforb{)Withesters of the
various isonmers of hydroxybenzoic acid, the esters of the various
i somers of hydroxymet &)1 beaddiional agngcarbgigylie a¢id esfersmnd/pe vari ous

aci d tHD estors of " hydr ol bRaSruledfi R ulh chi o FR¥BCTE! €
hygroxyphthalic acid and thydrogstgosp, of hydr oxynapht hoi c aci d.
to yield poly(ether-esters) having ester terminal groups,
or
(ii1) saponification (i.e. hydrolysis) of the products from (1) to yield the
15 corresponding monocarboxylic acids or polycarboxylic acids with a
bound poly(ether) chain, and esterification of these acids with
optionally added monocarboxylic acids and/or polycarboxylic acids,
which can contain a free hydroxyl group, to yield poly(ether-esters)
having carboxylic acid terminal groups.
20
DETAILED DESCRIPTION OF THE INVENTION

) Suitable compounds to be used as starting components for the production of

monocarboxylic or polycarboxylic acid esters with bound polyether chains for
component a) in reaction step (1) include aromatic hydroxyl group-containing

25 monocarboxylic acid esters or polycarboxylic acid esters such as, for example, the
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl esters of the various
isomers of hydroxybenzoic acid, the esters of the various isomers of
hydroxymethylbenzoic acid, the esters of the various isomers of dihydroxybenzoic
acid, the esters of trihydroxybenzoic acid, the esters of hydroxyphenylacetic acid,

30  the esters of hydroxyphthalic acid and the esters of hydroxynaphthoic acid.



- 8.- Suitable aliphatic hydroxyl group-containing nonocarboxylic
.acid esters or polycarboxylic acid esters include, for exanple, the
.esters of glycolic acid, mandelic acid, lactic acid, 2-hydroxybutyric
acid, 3-hydroxybutyric acid, 3- hydrogypropionic acid, tropic acid,
ricinoleic acid, glyceric acid, hydroxymal onic 5acid, nalic acid and
citric acid._ Lactones can_al so be used, but they nust_first be

converted i m'btablsalipntic dydrend iSFRyPERRIEIZANeRosIRPESiF ackestess ont ai ni ng
car boxylic i i i - 1_ndi vi dual
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pol yol s i'ncl udé conpounds such as propylene glycdl, ethylene glycol,
15di et hyl enecoglbertedlinto thedohetpandidg open-chaid-hydioaylegngl-contaidinput anedi ol ,
hexanedi ol , pentanedipl, 3-nmethyl-1, 5-pentanediol,. 1, 12-dodecanedi ol ,
ol yeerol . 1 rAHSERI BI Sstesmiarieact R FEPRRRGOAGH ,mgw}&uaém@%ﬁbpzsﬁ;c
sorbitol, sugiQsg Mggrg%lgﬂgq,gﬁl Yo P S5 LB i sphenol F,

bi sphenol A, 1,3, %s-tri hy oxybeﬁ%e@f&@oﬁggé]sat eés:1 o?k(%ugtr)nal dehyde and
phenol or nglolywarbexyc agideatesoon@inmgrge hpdioyyl grow@Gag rlsaps usaid aManni ch
bases.Aq | c Iegg oxi de addition products of the previously nmentioned
di ol s or(boﬁ§%1 (i.e. polyether polyols) having OH values of 6 to
800 ng KOH/ g can also be used. In addition to the aforenenti oned

diols, polyols or corresponding poly(ether) 25polyols, dicarboxylic
aci d est er s,Suitale disdnpaodets viich anptainglly alded ormsbdtipnistepdtiasd i n

ti t 1).  Wth t ddij. ti f di | | id esters, i
Laai 1 on © o emeot e wRe BN FokRie R R R e U R s  er
group densi taﬁdﬁﬂ@o@ﬁc\lﬁe%mp&ﬁﬂs SRASE bibpPlend HI9cAPHEY @l the start

of the allcylene oxide addition reaction can al so be reduced

extremellp ealsthylenaglycoh 1i2nbutinsdiohd 3-lyftareiic], d A-butgnsdio], henargdiol,

Fol | owi ng. adeseial > BleBSET 3glaRialct FESoaecaBael fledrol il op o

di car boxy! i Qréjahe theth@iokimifie) pentiirphiel, dorb@blyhiredse, ardhuinade,pi ¢ aci d,
phthalic, isophthalic or terephthalic acid, suberic acid, azelaic

aci d, sebaciceteghal.resorgined; Risphenel F, bisphenplcA.dled, et irihyideoxybsnzan®s t her eof 5
Sui t abl e al kyl i i i st ep
1) et v Sh Bl Bl 4 SRTRIREDH bR

1, 2- but ydoengréips,dtrd MandicB-bases yA ikyiendxiidieaddiidn produeR&f thel feviodsopy| ene
oxi de and et hyl ene oxide, either individually or as m xtures, are

pr 3f erabl y u@goneddiolsar polyrls tieapelycthcs pelyplsianing OR xalyesafdto 800
mg KOH/g can also be used.

In addition to the aforementioned diols, polyols or corresponding poly(ether)

25  polyols, dicarboxylic acid esters, i.e. component d}, can also optionally be added
in reaction step (1). With the addition of dicarboxylic acid esters, in addition to the
previously mentioned adjustment of the desired ester group density and OH value,
the density of the OH groups at the start of the alkylene oxide addition reaction
can also be reduced extremely easily, which in the case of DMC catalysis, in

30 particular, offers a processing advantage. The esters of the following acids are



both by Lewis acids such as BF30(Et)2 or B(C6F5)3 and by bases such
as al kaline 10 or al kaline-earth netal hydroxides, and by double
nmetal cyani de conpl ex catal ysts. The reaction in step (1) is

pref erably performed using DMC cataly§§s. The DMC catal ysts which are
particularly suitable for the process according to the invention are
known in pri ne atal sts e fo nd..co rcial i.nterest 15
primrily fdf éﬁgeB}'B’&ﬁEf asﬁB’ita%et P?/Bngeﬁ SPOPSREAFC on of
al | cyl ene oxid@ge 4oy, aa@rcta%rd ﬁm&uaslﬁm@mm} ayd Sﬂﬂlaﬁ@ﬁdﬂ'esﬁ%ﬂé 29eN
atons (see for exanp Patents 3,404, 10 3,829,505, 3,941, 849
and 5, 158, 92azelalplaetdohebmuom owlad ammmmharamld;emém;thsdxemf ated by
reference). The use of DMC catalysts |leads to a reduction in the
content of rnonofinttional polyethers having termnal double 20 bonds,
i . e. thesso-guahilealkiRAOSi8ss th Be ﬁ@ﬁ@@&drﬁﬁmeﬁtqa) Em@a&mﬂ\é&?t(upmalhde,
production of polyether polyols using al kaline catal | mpr oved,

hi ghly acti Jer ml@acthylym@Idwopﬂe@r@n@mé@rhmeroa Cexérﬁpbléylpmﬁ u. S.
Patent 5, 47Q S. Patent 5,482 5 6,883
(bel 1eved 1 S Raab hitne OFi® hoskterd il o ftnc yd AR iy Ba505°
U.S. Patent ofadhdtiréy aféqﬁbﬂeﬁwg,d]sécp 'Iﬁ@gdﬂ?mwﬂ bR tiEcdh ﬂedo%t 8. 25
U.S. Patent 5,545, 601 and 7,673 ieved to corres to EP-A
761 708), Ubsth hya{ree'm acidsanoh aszlifs@ﬁ@t)z@@(c&&b@nébysbassgm@ @Selkélmeeved

cor respand O iR sty Ribheitpcand B Eibregndd by iIbE el (o
cofrespond tcatal@s 01%46’&&81) in $tépe(1 ¥is pedferably perf@inedibian DME chalyeby

i ncorporated by reference, additionally have an unusually high 30
activity and aIIOM/ponether pol yol production with very Iom1cata|yst

- 10 - concey %E’t‘f@ yst
no | onger has%m% ptgr'g%ctlalc??? gﬁﬁ&{yﬁ |eni§?m%3)rcg§cta&$}ﬁm% ﬁ'Jﬁ
active DMC dmtealigsdrs kﬁl@ﬁﬁ:ful;bﬁdlpldlDM@batﬂMve foxhidSomH&trﬁﬂtmtEI%Z 908

and U.S. Patent 5,536,883 (believed to correspond to EP-A 700 949),
whi ch i35 addmmaakf fopth SPH@H‘HFC@WPHF @M%ebyaooa@ﬁ%aﬁa tlkylgne zi nc

hex acyanocolgﬂdggfoesﬁa}é}wr{ﬁﬂdﬂ%ﬁwcﬁv@ g%ﬁ a '1&1%%5% fofexdm gle

tert - but anol so cont a nunber - aver ag
nol ecul ar waj. @Jﬂataytse‘ia:i(ml;lwhaazgsﬂﬁ Bo410849 ade HSWmmaﬂlselnaupdcé' The

o o AR aSShob b Sk 0, T T R

contain one Qi & tﬁB’&&]ﬂ?ﬁV&f HEASRRR tibr &?etﬁé}é‘héﬂkgeténﬂiﬂﬁl douse OH
value is reached that 1s as lowas is 1éS| red OH val ue range

from5 128 426ndssi.¢thefsoraalie] mﬁﬂmlwaraoumsnmnuyﬂemenmldw poaluctadsaf be

ronocar boxy PoEEF s e el velof ML GBRET B st e

nd 15 pokygiphes d&&%éﬂ(ﬁ&) exdinpRIIAY. D Ipakkt SHTOPBUUSS PakHf £481d08l ene
oxi de or nixtures of propylene oxide and ethylene oxi de with a high

et hyl ene oxiaaéUdo Retent S, 83 r(eglisy et womergtont fasEP(-Aé’ 00 8% K- Pateotk so
L1 ol % S T F R i LRGBS SEA 0, o
t er m nal2sgr @uP.Patends,545,601 and 5,637,673 (believed to correspond to EP-A 761 708),

U.S. Patent 5,627,120 and U.S. Pat_ent 5,789,626 (believed to correspond to WO

97/40086), U.S. Patent 5,714,428 (believed to correspond to WO 98/16310) and

U.S. Patent 6,585,566 (believed to correspond to WO 00/47649), the disclosures

of which are hereby incorporated by reference, additionally have an unusually high

30  activity and allow polyether polyol production with very low catalyst



The hydroxyl group-containing (poly)carboxylic acid esters used in
accordance with the present invention as starter conponents a), the
optionally added diols or polyols, i.e. conponent c), and the
optionally added di carboxylic acid esters, i.e. conponent d), can be
placed in the reactor in advance, or-upplied to the reactor
25continuously during the reaction together with the allcyl ene oxide.
I n the | att eronpenteBorsi(ag. 2oshe onlessisiich thadbandatalfst am loamgel Has cnber oduct
conprising starter, and. al ene oxide.i.§ conv ional | | aced. in the
ombtor 1 sspured ot ot el B aG s biaily REe BRG St B b bimic 1<
the product fpafanidle, 105 T0tRE 9AUESSR D 5P R0 6836887 foelisve@gyial 1y
possible to renove the reaction product continuously from 30 the
reactor, in emicsgond 4sEP-aTX) 3480, whidtinatiditoty axtomblermesalslygnideippl i ed to
the reactor, in addition.to alkyle Lde and starter. The various
br ocess! o ASPIRHES PR R B RGREE 254 A e rifex RESGIRE! cne
oxi de addi t i ©gR-biRhAIOhIH cohtafAMp dhyiRr Weth & nafBeldfSfbk RRMcURr WeRht

previ ously nmentioned docunents, and are al so disclosed in, for

exanpl e, U. Jreqrernithan 509 g/mal, arg 2 typiehl exa@ipleat ent 5, 919, 988 5 (bel i eved
to correspond to WD 97/29146) and in U S. Patent 5,689,012 (believed
to correspond to WD 98/03571), the disclosures of which are hereby

i ncor por at edriadaRibe beMkASre dhides RVitatiah Alistars ch@diniagd dhé bomoef

al kyl ene oxides is generally performed at 10 tenperatures of 20 to
200C, prkx ermenogathoxylis anglorpolysasborpieadyt estess whicly centaip Rper @oNer es of

0. 0001 to 20 R RRRs3Rn ST Rk AATOH el Fhlen o ORI, |

or in an i nedesiré JAOOH wibletaife ffon€ Bt 0tiopteemed alhe wtriobkklkylEhe anount
of solvent is typically fromabout 10 to about 30 wt.% based on the

total ampuntoxifes aikypabraddsd blerigeseinerad s piyyes Inweheasshoduced.
The catalyst,, GORERRIIRLL got &ﬁ?&ﬁﬁé ald ?#&?a}e%{a@gﬁﬁ&eﬁﬁ‘ﬁeil}ﬁ?d fied
reaction Conrall%l ons,” goo gon I‘g (0] e polyaddition reactiron is

possi bl el5 Th@lwdiedthaii(s)alptarilsckistroctules. Ryedethyléde\oxe@D Glixttesdft 0 1
w . % preferabli 0.001 wt.%to 0.1 20 w, % .and nore preferably 0.001

120 wt,
to 0.03 wi. BOMETEIxHS aphethylgrepxidgaivhe high cleps erde exatet atudi ti on
product to gfrefgfaﬁgﬁ?]@?i as P etmiR A kS0 (Hhat fre r?'%l ﬂ’lel_Sf%nQin@BBhncf RlRL i ve to
ter acl ds,

t he amount sta of organic or 1 norgani as described in

U. S. Pat ent 1Bod¢abez8ic (obpblyeareakytio acid esters pamain fromabo&H0H4884 t he

di scl osure of. whi f) i S .h§r eby incorporated by reference, can be added

to the hydr &Y Mk EMPSI ni ng (pol y) carboxylic acid esters used

according to the invention as starter conponents, and the optionally

added diols and/or polyols, and the optionally added di carboxylic

acj d est er s.The hydroxyl group-containing (poly)carboxylic acid esters used in accordance

) with the present invention as starter components a), the optionally added diols or

polyols, i.e. component ¢), and the optionally added dicarboxylic acid esters, i.e.
comporent d), can be placed in the reactor in advance, or supplied to the reactor

25  continuously during the reaction together with the alkylene oxide. In the latter
processing mode, a small amount of an addition product comprising starter and
alkylene oxide is conventionally placed in the reactor in advance. It is also
possible that this addition product is the product that it to be produced by the
process. It is equally possible to remove the reaction product continuously from

30 the reactor, in which case catalyst must also be continuously supplied to the



Age resistors such as, for exanple, antioxidants can also optionally
be added to 30 the aIIcerne oxi de addition products obtained
‘_aCCOI’dI ng to step (1). - 12 - In one enbodi nent of the process
according to the invention, the products obtained in step (1) are
reacted under transesterification condltions, optionally with
addition of further diols or polyols, to give OHfunctionalised

pol y( et her - ﬁsﬁ)ﬂﬁﬁhddlﬂm]ﬂo chtyEﬂc 6 )md stitter Ofieivafials procegdnglvatiaalss
and/ or polyols, r’rgonent (1) pref erabl y . d| sdol ay functionalities
of 2 to 8. shhrthenreducanefpriie @ﬁ‘i:lrm plenepxides d@a@alrm‘rtbodw PMEne
gl ycol, ethy

1, 4- but anedi %dﬁﬁ?%g%{éﬁg%flb?d i?nttm@nérgﬂgu o%gﬂgdne&dﬁcurne ts’\i"mp()iearrl ‘?alrs1ed| ol ,

1, 12- dodecamednmﬁmgbymmple Uts. ithﬁﬂ;ﬂ?Ll?prambama Patent S;Ptﬂamﬂ an ne,

t th ., 10sorbi tol hyd t
ecorcl not . Gekpdiporespenten K8 2aL40) ol 851 el egBang Gmboved
d t f ATRTET S
condensat s les Q4T P oyOI DI iy TBE TR S SchRRLAL T 1

of the previlbusiforement i oned diols or polyols (i.e. polyether polyols)
having OH values of 6 to 800 ng KOH g can al so added at this point.
The person 15skilled in the art is easily able to calculate the
amount of t heRen@tAalPRd/ pBlyaRRidPs Saiky RIBERYRBED Y deHofheddt thi S
step, which are opti ong&ﬁ)? tg be adde ?‘nrgxmthe desi r}(e% %—1 l\E/al ue of

t he pol yl@&t hEmpemtmses)oftZG tdn 2005 Copiefeedbly 401t0d|86‘§3 ambnmmptufnaabﬂ}hﬂ

OH»f unctional i sed, po h -esters),. the VL. O ntlone
Sarting ot erpareteal B EGe b ehiion e barebped dvarlarspites of
presence of §oeRSLIOVat. ﬁ'h@ﬁélymltf@tr@éc‘ﬁ%ﬁ ®an %Yi%ﬂh&ﬂh'b)ﬁlld Br @hn
atmosphere of inert gases, such as, for exanple, nitrogen, helium or

argon, and ainers organictselvemtisuchras tolgnmmdiomr’i‘é@ he aBaunt of POGEY is
preferably 180. t ﬁultant

P oduct 15 aoRieeefomarotliols sralfaf el B he HEioE ol St aBC ALl on

i s perforyedsade ﬁdmc@lsps@mﬁt@fbclpmcédwan 500 nbar, preferably 1 to 150
nbar. The pressure can be adjusted to the reactlon progress during

the reaction to suppress the renoval of highly volatile starting

conponents i CQ?alys? LrcBliratb R A lenRRY SIS ASAL sp%mﬁed reaction

conditions, good control of the polyaddition reaction is possible. The catalyst

concentration is generally 0.0005 wt.% to 1 wt.%, preferably 0.001 wt.% to 0.1

20  wt.%, and more preferably 0.001 to 0.03 wt.%, based on the total aI‘nount of
alkylene oxide addition product to be produced. Small amounts (i.e. 1 to 500 ppm,
relative to the amount of starter) of organic or inorganic acids, as described in U.S.
Patent 6,077,978 (believed to correspond to WO 99/14258), the disclosure of
which is hereby incorporated by reference, can be added to the hydroxyl group-

25  containing {poly)carboxylic acid esters used according to the invention as starter
components, and the optionally added diols and/or polyols, and the optionally

added dicarboxylic acid esters.

Age resistors such as, for example, antioxidants can also optionally be added to

30  the alkylene oxide addition products obtained according to step (1).



- 13 - Al known transesterification catalysts such as mneral acids,
Lew s acids and bases can be used to accelerate the
transesterification reaction. Iron, cadmum cobalt, |ead, zinc,
antinony, negnesium titani um and tlnzcatalysts in the form of
netals, metal oxides or netal salts, e.g. netal al koxides, are also
consi dered 5 suitable. Reference is also made, in this connection, to
inproved transition netal catalysts which have recently becone known
and whi ch arg dn€embSERSHT IR frocely sHcQldiEit6 the@ﬁ\?eﬁh&ittﬁe gee&tsas these
are described in, for exanple, U S. Patent 541,411 (believed to
correspond t obtamedinsEp (Bgir@ﬁzt)ted wrtder U@I@@St@’sﬁfmomondmooh optionadlyeby

poi nt " dens 13 PG e s ryRLRE s ufurthiShadb B 17 |

nat ur al | y5 posstdrd)) iee. ttep gd(B The optidwallpidded ditiswmkiee HbigsMedoatonent
nonocar boxylic acid esters or |ow ol ecul ar wei ght nonocar boxylic

aci ds with ol¥aepreferbly deplmuiupstionalities of? Eﬂ1§)§mtﬁb e corapainan Btude, by( c)

inthe 15 trg £ h unds
are aromatic %ﬁﬁ%&"{' ]ﬁaé}%j ﬁ{éﬂ@%fgﬂlgﬂou@ Qﬁe g%r"b‘g%??c aci ds
or esters t hgn&m‘anecﬁ@lpﬂibxaﬁedchlmenanalml :e-metﬂjze-l\sa}:rehfauedwﬁ oer s of

hydr oxybenzoi c acid, the varjous isomers of hydroxymethyl benzoic

aci d, the va‘?qdéﬁﬁe‘il@]@&’éfﬁ%fobfﬂf%ﬁwwaﬂ%ﬁ%@b@oﬁ’&lﬂe’ PeRtagyaFEpky benzoi ¢
acid, h | actic
aci d, 2y ydr oxy E:Sy% (E:e gﬂrgqml?n%‘igreg%}%ﬁ%&?Pmﬂ%ﬁ%?&l ﬁ}%ﬁsﬂhcn%?A,

3- hydr oxypr oh8 Gnnhydmyﬁt:nzbn&; poreiersates of formaldeliydi andayglietio Bordnagjaryine o

acid. Lactones can. l.ikew,se. be used ocar ic esters
bt ai ned acCURALHIEE DR Ul e Manwith rogo oL oK fioaRe
further r eacﬁr@&hc’tsrbf%eeﬂ}e\ﬁgﬂsiy ﬁlaﬁian&mofsroegé 2@1& &ld. {;bxgahwwo@@}ct ion

25can al so i'nclude, dicarboXylic acids or their esteéers,
conponent ( i I)z(vblg OX malnefctift6i to R0® wg & g can alspadidd atthis nwxgh’ﬁre hesoni ty

oxcanpl o 19 culan g e ety e BRI Ge PP BE e Gieippe "

i sophthalic ﬁy&ﬁi@%ﬁﬂ@ﬁdn@(lﬁﬁ)‘ o ﬂn§bt§§rw1ﬁc}?&b txoihéﬂ‘glr Bt a@@édjfroxﬁebaCI c
acid, maleic aC|d fumaric acid and m xtures thereof, as well as

m xt ures 30 Shhfesired OB Gaenithe Beleherzasterk e podusedned aci ds or their
esters. - 14 - Age resistors such as, for exanple, antioxidants can
optionally be added to the OH functionalised poly(ether-esters)

obt ai ned. 5 Irdw et preduce noOH femtiondlistdpolpethessstersicthe pebvivgislyo t he
invention, the products produced in step (1) are reacted with

addi ti ol (TRenficRgd TiHog BRtsERl crcbentycopdepsrdatalisbiigs prindks Rewster s,
}[M" ch can | '%&&eﬁﬁ% h'aat £t§ %8n¢1:¥%?1§§‘ ga%ﬁ{)'@heﬂé%@?‘lgr gases, suc

rgnsesterlf I on con |t|o Sto yie er-es sttuctures
avi ng est erasf fer exangile, gitmgps heliure or apep aﬁ&)léo inthe ek abugdchperatures of
di carboxyl | CIS%rto ggd%cprepereﬁa){y 180 to 230°C, until the desired OH value of the resultant

product is achieved.

25
In a preferred variation, transesterification is performed at a pressure of less than
500 mbar, preferably 1 to 150 mbar. The pressure can be adjusted to the reaction
progress during the reaction to suppress the removal of highly volatile starting

components in the initial stage of polycondensation.
30



10 acid esters preferably display finctionalities of 2 to 3. Exanples
of conpounds which are suitable herein include, for exanple, the
‘diesters of succinic acid, glutaric acid, adipic acid, phthalic,
isophthalic or terephthalic acid, suberic acid, azelaic acid, sebacic
acid, maleic acid and fumaric acid. Sygtable triesters are for
exanple the esters of trinesic acid, trinellitic acid and
tricarballyli i i : oW -Toy t i a free
hydr oxyl gro&g“g@e”qfﬁgr&%{fg% gﬁ?ﬁt&@ﬁ%%la%ﬁgﬁ%’l%ﬁ%}%ﬁ%w a?ll-gbutyl
esters of thbaseacanheisedormecderate te/ttnsesicidénamnaeamtion Iranheadestey s of

the various iso s, of hydroxynet hyl benzoi.c aci,d, the esters of
gl ycoli ¢ aci BoPAfalsab 2ine: SRIPnY: TRpsius i 2nd iR Saebisi ot the fored of
9 yco acor Srie aCTt ! : .

ydr oxybu }He&@s, ﬂ%?oxﬁes SR SYIRS e.g{ ﬂéws&s, & ﬂpa Sorfdlefdd

ricinoleic acl oxyrnal oni ¢ aci 20 acid and citric acid.
The react § onswihbti Reforescdiie akso aude, s fioswbnhectiphde énpesed frissdioabmid f or

the transesterificati rocess, Age .resistors. such as, for exanple,
ant1 ox dant s CHS Bl Ral omEy bekedts KOwBART BB (e entiPlS)

obt ai ned i n LfirslyWeYCahAYstd \Gick 8d Bbselad dosEiitled W, PtRIam@R, UTS. Ratbhyr t her
enbodi ment of " thé process according to the invention, the products

produced in 65éb4{1ibeheved taicarresponddaDEes 100546 KD cthadissloape of which st ep

(2)(iii), by.hydrolysin it h ter, to yield the correspondi ng
rmnocarboxylfsg;é yBﬁP?@%?%%@&@ﬁ%aﬁ%ids contai ning a bound pol yet her
chain. Thgs reaction can be catal ysed with acids or bases.
Cbgrespondin%.processing nodes are known to the 30 person skilled in
th

art. Thelfimoodvetsrvitva/higher branglshg peiniyisrsiiy @ adighgs dansilg of ester 5 -

obt ai ned containin .hound pol yvet het i.n,. can further. rreacted
o e tert £ okl B a8 RIS DS R in b8 IRl o0 L
di car boxyl i cweighp@biydtambeyic defd atisls 1WrintdleciRY walgBPmeRdthfdoRylR acids

hydroxyl group, i.e. conponent (iii)(a), to formlinear, star-shaped
or branched pheoHaeebeued hydsexyl sroupse be. kamponsnEaebEdbe i ¢ aci d

term nal 1?r ORSestaichAG RadllhED J:s'o?rsﬁ)c{h B X&?Jsgloe‘éﬂéﬁu&ﬁcaﬁdd.s

i ncl ude, or exanpl e, succinic aci'd, glutarl acl d, adl plc acl d,
phthalic, i saitatiehydol gicapepithiniigicarbatylidacillybeesteds theiedf, sactedspioe
acid, sebacic acid, maleic acid, finnaric acid, trinesic acid
trimellitic &xample frearapany iyomers afhirenybensgic apig) the varougdsomersgic) i ¢

anhydri des o %TSE%HH i : m@ﬁi s apl:
carboxylic a@(‘%s aﬂ\;3 9%‘893 §’rtg€v@gsr %é)(@%s lg8 ?8‘32&?" (o udjé?p(l?lg’r
exanpl e, t hetrihgdioryienzsioaad,hydfoximyaphihsigheidzglyeliaacid, mudndeliv acidous
I somers hydr. ox t.hyl benzoi.c acid, .gl ycolic acid, .nmandel.ic acid,
lactic a ‘{’d, Yaﬁf}%@%@ﬂvﬁ{wﬁw‘m@?%ﬁvﬁw%?%d@amw%pi c
acid, rici nosﬁa,qm?fd Aid, RYHbRaeha %g&er?c_cdcf& LIRbieS cAFTEvARY eqjgéci.' ¢
ach. 151 n order to produce the carboxylic acid-functionalise
pol y(et her-esters), the above
If monocarboxylic acid esters obtained according to step (1) with a bound
polyether chain are further reacted in step (2), then the transesterification reaction
25  canalso include, dicarboxylic acids or their esters, i.e. component (i)(b), in
addition to diols, to produce a higher density of ester groups. The following
compounds are mentioned here by way of example: succinic acid, glutaric acid,
adipic acid, phthalic, isophthalic or terephthalic acid, suberic acid, azelaic acid,

sebacic acid, maleic acid, fumaric acid and mixtures thereof, as well as mixtures

30  which predominantly contain the mentioned acids or their esters.



mentioned starting materials can be pol ycondensed catal yst-free or in
the presence of esterification catalysts, conveniently in an

-at nosphere of inert gases. Suitable inert gases include, for exanple,
‘nitrogen, heliumor argon. The above nentioned starting materials can
al so be polycondensed in the nelt at_{gnperatures of 150 to 20 300C,
preferably 180 to 230C, and optionally, until the desired acid val ue
is achieved. In a preferred variation, esterification is perforned
under a pressure of |ess than 500 nbar, preferably 1 to 150 nbar. The
pressure canApéeres@iorsssucilad, CorteR@npleatibtidartScanropfoiesly bd dddedgo thre
reaction to Sijif ress the renmoval of highly volatile starting
conponents i\ ctionplised polytethge-egershfitsisgshdensati on. In addition to
m neral acids, iron, cadm um cobalt, |ead, zinc, antinony,

magnesium titaniumand tin catalysts in the formof netals, netal

oxi des or5 nelanothat érsbodiineny of the prhcass aesdrding td thatnvemtionathalpysiusts |1 n t he
pol ycondensati on process, diluents and/or enptrainers, such f_]a/s, for -
16 - exanpl eProdNssd éhwep (1 pigarrstedWithadditigpal (i) (@ penossbrelicaad8e added

to the react o Ll £ : 4 QD
condensati o r1}5 d\zg:tafeﬂr&%g rg:f(is%é:iﬁrs[[, gﬁl %ﬁ\cq& tik & %%J“?%g?( g%%%drés{&g ﬁ’mélg’, for
exanpl e, antwmii tiantserifiatianpdonditiahs tp yisld pelgiethet-estérhsinfstures having

pol y(ether-esters) . thus obtained having carhoxylic. acid term nal
g1 oupS. The fﬁ?ﬁﬁ‘&é‘ﬂ’ﬁéﬁ"éﬁ é?-s*)ep;(?)@uﬂaadéee Ega%ﬁﬁvlwr QP@&@L?@%Cand
[ i ng.: :
Components. 1o ¥RES ek iR UERHRRIERRP 873 S5REDRS oL ARbae:
mat'eri al s amethioh apshitabehdizin énchidesboengple, 11 disstahofSuenuic abid,
pol y(ether-ester.s) .having hydroxyl .term nal gr . are optionally
i xed with cBbeH gridh e mhihal isopbhals GrdrpRiiate €oidn Atberc A0 e
Wi th organi CaRRicdcRDsbaGE b&E, mABL 201 3hd YumdriR abiACSH26RAAESer® brelFbOW NG
agents, and in the presence of catalysts, and, optionally, in the

presence of oiapte thelckters obsinesic AcidstripellitichSidtant fridagatlylic Bid [Fuitable

reactions. result j.n the production ,of, po] yuret hanes. Th ol yur et hane
mat eri al ca‘?"i"%(?é(y ‘f?)':dfi}%gé‘%s g%)’nf%g?f?el{yﬂﬁg‘éd é&%??g@_ xf‘rﬁplfﬁ.?eéorflia%glr ature,
e.g. the Oneetﬁﬁm-p%ylpﬁ-%ﬁféf! ?@,lﬁg of E hathus idiride ot Ngyvéﬁzai@s&d,!m@m in

principle to the person skilled in the art. 20 E LES Starting
mat eri al s:  esters of the various isomers of hydroxymethylbenzoic acid, the esters of glycolic

acid, mandelic acid, lactic acid, 2-hydroxybutyric acid, 3-hydroxybutyric acid, 3-
hydroxypropionic acid, tropic acid, ricinoleic acid, hydroxymalonic acid, malic
20  acid and citric acid. The reaction conditions here correspond to those described
) above for the transesterification process. Age resistors such as, for example,
antioxidants can optionally be added to the poly(ether-esters) obtained in this way

having ester terminal groups.

25  In a further embodiment of the process according to the invention, the prdducts
produced in step (1) are further reacted in a second step, i.e. step (2)(ii1), by
hydrolysing with water, to yield the corresponding monocarboxylic or
polycarboxylic acids containing a bound polyether chain. This reaction can be
catalysed with acids or bases. Corresponding processing modes are known to the

30  person skilled in the art. The monocarboxylic or polycarboxylic acids thus



The foll owi ng conmponents were used in the working exanples: Polyol
A:a difunctional polyether with an OH val ue of 260, and produced 25by
addi ng propyl ene oxide to propylene glycol Polyol B:a trifunctional
pol yether with an OH val ue of 238, produced by addi ng propyl ene oxide
to glycerol DMC catal yst: a double netfl cyanide catal yst, containing
zi nc hexacyanocobal tate, tert-butanol and pol ypropyl ene glycol, with

a number - 30aypLRABE cSMiRIRY b BbutBioBRiheP EhalD Qh B fiRhér rRdcdHed as
described in - 17 - U S, Patents 5, 482,908 and 5, 536, 883, the

di scl osur es efterfiration reedions optienallcdiepadditicacd fifiyrthee dicatbnxdic aand whi ch
are believed t,0 correspond t.o EP-A 700.949.5, Ex le 1: Production
of a monocar BOYGATPRYES Reidtuhich may plse congat A IVHGEY] BFosBy 1% s et
chain: 0. 105¢Gay8), &Memiafea M%sﬁéﬁé@r%@ﬁﬂe@zﬁblﬁé’tﬁcﬂes&rﬁu‘ucmres having

p- hydr oxybenzoi ¢ acid et hyl’ 10 ester in a 2 |lpressurised autoclave.
The anbi eht exhepotic aeid termmsl argupsy Swigabledieatbaxytie onalymarbempligaeidsi ng

with nitrogen., The. react or pressur the .start _Qq e..addi t[,on of
b opyene. ox Pissstef SRR, pREGREE el B A ot el i
and the reacht @fephibaieicad, vitRrivasd la3tl6ic Aid] Sbadic adid, afeleig acifl, gy | ene
oxi de were added as follows. First, 132 ? of propyl ene_oxi de were
added over a3¢drtrimgsippcid, timehitic geid, tHgarhallyhe peifl apdpyromeltitic geid; Gyplig
further 20 g ' | indi,cated by
a sudden fal Fﬁ{yﬁﬁ%@%@ﬁ?@mﬁéh@ﬁa@ﬁ@&%@%ﬁél%ﬁ%ssiug%‘lil?g?rggﬂélrc %glf/i%ene

oxi de was$0 abhsvifiga he: lndeng] poupindlude, Toiuxamplenthe eahB itopierodf t he

adc]i tion of propylene oxide, the reaction was allowed to ¢ontinue
unt'i | the prByEeRdenzeia sy, theyarieys ispmaneichydroxymeiulhenzpiq asid. glycolig

mhar  and v o RS RED e RAE ARk BTl R Bt d e %0
resul tant pr adpictcid fitndeicacidk GigxWnslonis atid, milicerldntdittic peidduct  at
25C. 225 nPas
15  In order to produce the carboxylic acid-functionalised poly(ether-esters), the above
mentioned starting materials can be polycondensed catalyst-free or in the presence
of esterification catalysts, conveniently in an atmosphere of inert gases. Suitable
inert gases include, for example, nitrogen, helium or argon. The above mentioned
starting materials can also be polycondensed in the melt at temperatures of 150 to
20  300°C, preferably 180 to 230°C, and optionally, until the desired acid value is

achieved.

In a preferred variation, esterification is performed under a pressure of less than
500 mbar, preferably 1 to 150 mbar. The pressure can be adjusted to the reaction

25  progress during the reaction to suppress the removal of highly volatile starting
components in the initial stage of polycondensation, In addition to mineral acids,
iron, cadmium, cobalt, lead, zinc, antimony, magnesium, titanium and tin catalysts
in the form of metals, metal oxides or metal salts can be used as esterification

catalysts. In the polycondensation process, diluents and/or entrainers, such as, for



25 Exanple 2: Production of a difunctional poly(ether-ester): 247 g
of Polyol A were added to 989 g of the product from Exanple 1. After
‘the addition of 100 ng of titanic acid tetrabutyl ester, the mxture
was heated to - 18 - 200C, first under nitrogen, then under vacuum
(1 nbar) with stirring. After 85 g oflteethanol had been distilled off,
the reaction was term nated. OH value of the resultant product: 57.6

Ny KOH g Vi sg@sipley b&ifzedid) liens Hylend br §HlOWEb&IzeneLih Be BRRA téthe 284ctibn
Exanpl e 3: Propoxylation of a m xture conprising a trifunctional

pol yol and 4mixtye dordhe asaiFenieremoval of theondensationgyader by distillation.
transesterification to give the trifunctional polyether-ester: 10 0.3
g of DMC catal yst were added to 840.4 g of Polyol B and 592.4 g of 4-
hydr oxybenzohge msistdrsedubly bs, &8tef4mple, antidOdantdad Dptitiatie e adideacd hée. The
reactor contents were heated for 53 mnutes at 80C.in vacuo whil st
bei ng st iY r eRPIY(SHEr-¢5y) thygrobianied havipg caspoxyhe agid mminsh2gEPSr opy| ene
oxi de, the reactor pressure was 0.2 15 bar, the agitator speed for
the reaction was kept at 800 rpm and the reaction tenperature was

130C. A t ot aThegiol&fier2Steys) piodpeaimptedimg ox steles (heand (2){i daviag hadreghst ant
rate over a per.iqd of 2.67 h. After, 189 of propyl ene .oxi de was
hdded. " the. rBEUERgROup S beied i iveing camiponts S GROEHER LB SEsur o
in the reacttggmgﬁrgaq' lﬁgtgﬁqlgm{dqﬁ?g rethhnedlafi@hdrs. On conpl eti on of
the addition of 2 % opyl ene oxide, th reeacti on vvarg allowed to

conti nueltat 130C until a constant pressure of 0.4 bar was reached.

Af ter cooli 09 the reactor.cantents were. heated for 30 mnutes
250 nbar S dhe eebieEESlFR SR el Fiishhar s ngioas
pressuri si Ngmiwed WithiaHaigeRd) isdBshnhB Sede O QIMpon¥iRs, and RALEE witR opfiiic A
polyisocyanates, optionally, in the presence of blowing agents, and in the presence
of catalysts, and, optionally, in the presence of other additives such as cell

15  stabilisers. Such reactions result in the production of polyurethanes.

The polyurethane materials can be produced by the methods described in the
literature, e.g. the one-shot or prepolymer method, using mixing devices known in

principle to the person skilled in the art.

20
: EXAMPLES
/ Starting materials:
The following components were used in the working examples:
Polyol A: a difunctional polyether with an OH value of 260, and produced
25 by adding propylene oxide to propylene glycol
Polyol B: a trifunctional polyether with an OH value of 238, produced by

adding propylene oxide to glycerol
DMC catalyst: a double metal cyanide catalyst, confaining zinc hexacyano-
cobaltate, tert-butanol and polypropylene glycol, with a number-

30 average molecular weight of 1000 g/mol; prepared as described in



sanpl e of the propoxylate was taken in order to determ ne the OH

val ue and 25viscosity. OH value of resultant product : 196.15 ny
'"KOH/ g Viscosity of resultant product at 25C. 301 nPas BMs 05 1
017-US - 19 - To this product, 197.7 ng of titanic acid tetrabutyl
ester were added. The nmixture was heal?d to 200C, first under normal
pressure, then under vacuum (1 nbar). After 160 g of ethanol had been
distilled off, the reall§ .datenis$,432/908 and £436,833, ial dieldhires 05 whichnt
product: 106.7 mg KOH g 5 Viscosity of resultant product i’;:t eﬁSC:
20, 900 nPas Exanpl e 4: e hersingneqrmotated by refergnsey fagd Wish ate bglighed e o
conprising a triftinct E&P&IJOTBO‘BWLA%@IQ% hydr oxybenzoi ¢ acid et hyl
ester and transesterificatton to give the trifunctional

10pol yet her-ester: 313 ng of DMC catal yst were added to 568.2 g of

pol yol B,_400.5 Qf 4- hydroxybenzoic acid ethyl ester and 275 ng of
85 %phos?)hcﬁﬂ&éilé ina 10 1 pressurised autoclave. The reactor

contents ver g fedhaésh londcdbdyliSAsd Edﬂer\eﬁgfr%og}ﬁd : lehd &1ge (at 800

rpm. The pressure was | ncreased to L. € itron o

ni trogen, anchaR0D6.55 g of propyl ene oxi de were added at 140C within
1.43 h while stirring (at 800 rpm. After 130 g of propyl ene oxide
was added, the reaction start was indicated by a sudden fall in
pressure in ¢ hes § SAOMRY catdPxX WEHBIBERR 3B & CHyREbx Eid-etf rectly
following the addition ofﬂ%;‘opyl ene oxi de,grd§§6. 4 gyg?&g%aae%dhy%ne

oxi de wele aesthedh af | preegrisadnutalayer Thedmbienp oxygen wahidnzoved by rapeajed at

80 . Th ti L dt t] { C t]
const ant " 11 e ey i e SR Fh BiEEen Jue Fedon e g b wbP g o o0c
the reactor ﬁﬂﬂioﬂ'ﬁfgrdfs?feﬁe beas ®ek 6.0 ba@ﬁlerﬁ;b,iwbles%eai waOsefRA300 ke

r

aut ocl ave was then brought to nor malggr essure by pressurising with
ni t r ogen andendiike xsaettoarempasdvicathstid0KH @ tofml ebel3l eofxgomienclpxidgieyt ene

oxi de addi ti opepLOAHGEs WS, 1858 Br peOp Al xide WdlE LGN 4 RBioPr ¥ ! Ue

and viscosity.
15 in 3 equal portions. After adding a further 20 g of propylene oxide the reaction

started, as indicated by a sudden fall in pressure in the reactor. The remaining

propylene oxide was able to be added within 2 hours. On completion of the

addition of propylene oxide, the reaction was allowed to continue until the

pressure in the reactor assumed a constant value of 0.8 bar. The product was then
20  heated for 30 minutes at 90°C and 20 mbar, and reacted further with no further

workup.

OH value of resultant product: 105.5 mg KOH/g

Viscosity of resultant product at 25°C: 225 mPas

25 Example 2:
Prodl_lction of a difunctional poly(ether-ester):

247 g of Polyol A were added to 989 g of the product from Example 1. After the
addition of 100 mg of titanic acid tetrabutyl ester, the mixture was heated to



OH val ue of the resultant product: 134.4 Viscosity of the resultant
product at 25C. 491 nPas Content of primary OH groups in the product:
77 % - 20 - Then, 183.1 ng of titanic acid tetrabutyl ester were
added and the m xture was heated to 200C, first under normal
pressure, then under vacuum (1 nbar).1ffter 107.7 g of ethanol had
been distilled off, the reaction was term nated. OH val ue of the
resul tant proghect first'shder Abtoffdat ¥Hn Bndé: SERSInL(Y nftfar)tWith §iBAHE tAR: gppoduct
at 50C. 679 nPas Content of primary OH groups in this product: 74 %
Al t hough t heof giiaanl hadrbepmdistiibed ot Bisgedcieniwastenninated. i n t he for egoi ng
for the purp f ilJustration, Jt.i.S t under stood that such
detail is so@gev)??ufeé)lf ﬂfeﬁg?ulitﬁ?frpﬁ%dé@'é%‘g nﬁﬁ?ﬁ@ vari ations can be mde
therein by t{peesiglef tHe@esultintiphRiuet 360 hPRwt 2sfeparting fromthe spirit
and scope of the irnvention except as it may be limted by the clains.
-21- WHAT IS CLAIMED IS: 1. A process for producing

pol y( et her - eﬁ;tn;ehr]sl)eg:corrpri sing (1) reacting

Propoxylation of a mixture compnsing a trifunctional polvol and 4-

hydroxybenzoice acid ethyl ester and transesterification to give the frifunctional

polyether-ester:
10

) 0.3 g of DMC catalyst were added to 840.4 g of Polyol B and 592.4 g of 4-
hydroxybenzoic acid ethyl ester in a 10 1 pressurised autoclave. The reactor
contents were heated for 53 minutes at 80°C in vacuo whilst being stirred (800
rpm). At the start of the addition of propylene oxide, the reactor pressure was 0.2

15  bar, the agitator speed for the reaction was kept at 800 rpm, and the reaction
ternperature was 130°C. A total of 567.23 g of propylene oxide were added ata
constant rate over a pertod of 2.67 h. After 189 g of propylene oxide was added,
the reaction start was indicated by a sudden drop in pressure in the reactor
(maximum pressure reached: 1.35 bar). On completion of the addition of

20  propylene oxide, the reaction was allowed to continue at 130°C until a constant
pressure of 0.4 bar was reached. After cooling to 90°C, the reactor contents were
heated for 30 minutes at 20 mbar. The autoclave was then brought to normal
pressure by pressurising with nitrogen and the contents were cooled fo 50°C. A
sample of the propoxylate was taken in order to determine the OH value and

25  viscosity.

OH value of resuitant product ; 196.15 mg KOH/g
Viscosity of resultant product at 25°C: 301 mPas



a) one or nore nonocarboxylic or polycarboxylic acid esters
cont ai ning one or nore hydroxyl groups and having the general fornula
[R, [ O ,E-OH1 R in wherein: R represents a nonoval ent aryl,

al kyl, aral KBMS ®Ik@WUSor allcynyl radical, R represents an at
| east divalent aryl, alkyl, &alkyl, al%enyl or allcynyl radical,

wherein: me1 and n=1, n2 and n=1, or n2 and n¥l; with b) allcyl ene
oxi des; and, T@id 6@lct,Y197.7ing SRitaiesaN eakityl GhteOREre @I TRe MR
and/ or polyols, and, optionally, d) one or nore dicarboxylic acid
esters: was heated to 200°C, first under normal pressure, then under vacuum (1 mbar).
After 160 g of ethanol had been distilled off, the reaction was terminated.
OH value of resultant product: 106.7 mg KOH/g

5 Viscosity of resultant product at 25°C: 20,900 mPas

Example 4:
Propoxylation/ethoxylation of a mixture comprising a trifunctional polyol and 4-

hyvdroxvbenzoic acid ethvl ester and transesterification to give the trifunciional

10 polyether-ester:

313 mg of DMC catalyst were added to 568.2 g of polyol B, 400.5 g of 4-
‘hydroxybenzoic acid ethyl ester and 275 mg of 85 % phosphoric acid in a 10 1
pressurised autoclave. The reactor contents were heated for 5 h at 80°C in vacuo
15 with stirring (at 800 rpm). The pressure was increased to 1.5 bar by the addition of
nitrogen, and 206.55 g of propylene oxide were added at 140°C within 1.43 h
while stirring (at 800 rpm). After 130 g of propylene oxide was added, the reaction
start was indicated by a sudden fall in pressure in the reactor (maximum pressure
reached: 3.2 bar). Directly following the addition of propylene oxide, 826.4 g of
20  ethylene oxide were added at 140°C over a period of 2.13 h while stirting (at 800
1pm). The reaction was allowed to continue at 140°C until a constant final
pressure of 1.9 bar was reached. After cooling to 90°C, the reactor contents were
heated for 30 minutes at 20 mbar. The autoclave was then brought to normal
pressure by pressurising with nitrogen and the contents cooled to 50°C. A sample
25  ofthe alkylene oxide addition product was taken in order to determine the OH
value and viscosity.
OH value of the resultant product; 134.4
Viscosity of the resultant product at 25°C: 491 mPas
Content of primary OH groups in the product: 77 %
30



with ring opening to yield the correspondi ng nono carboxylic or

pol ycarboxylic acid esters with one or nore bound pol yether chains,
‘and (2) fiirther reacting the products produced in step (1) by (i)
‘transesterifying the products from (1), in which the
transesterification is, optionally, pepftorned with addition of (a)
further diols or polyols; or, optionally, (b) further diols, and

di car boxylic i i i i i ! ; . Lanal ly,
) B D e e o
or nonocar bohyitedto20DUS fics mhdérmormgal pressue, tnnadéyadcumny (1 mbajipsiert o

yield OR-functignal. pol y(ether-esters),; ii) transesterjfying the
products f roﬁrbjf'?)g W‘?‘W‘%‘gﬁé g?f&é‘%ﬁ“hﬁfi}%%&?%%ﬁ?ﬁ@é”%l‘%%r boxyl i c
acid esters, O&NaﬁﬁhM@&Qﬂ{aﬁt‘ﬁ}o&c@:rﬁﬁhﬁgﬁw&" group, to yield

pol y(ether-esters) having ester termnal groups; or (iii)

hydr ol ysi Aig Vassogityod tiut resufl tatrprédiict $tS05C:eA178 mBae cor r espondi ng

monocar boxyli¢c or pol.ycarhgxylic.acids wih g bound poly(ether)

chain, and eg‘?’@iﬂf‘tf{}ip aﬂh@ﬁ MPE i BHRT f'l%/&dded (a) monocar boxylic
or polycarboxylic acids, which may contain a free hydroxyl group, to
yi el d pol y(ether-esters) having carboxylic acid term nal groups. 2. A

process for w#iboyghdbRiovéntion bis eeh descrbddandetait orihe fasegetne featbeiphgpose
polyi socyanatoF iltustration, it is to be understood that such detail is solely for that purpose and
10  that variations can be made therein by those skilled in the art without departing from

) the spirit and scope of the invention except as it may be limited by the claims.



conponent with an isocyanate-reactive conponent, wherein the

i socyanat e-reacti ve conponent conprises one or nore

pol y(ether-esters) selected fromthe group consisting of: (I)
OH-functional poly(ether-esters) whichlare the transesterfication

pr oduc%%mboxyl ic or polycarboxylic acid esters with
one or *her chains and which conprise the reaction
product of: a) one or nore nonocarboxylic or polycarboxylic acid
esters containin ne oy nore droxyl groups and having the general
formul & | E O?Le% 10T Pf “C‘\ﬂﬁé?lé({]e#erﬁgt?rébg%@?&‘%g a nonoval ent aryl,

al kyl ,ég)r@g,dﬁggl , alkenyl or allcynyl radical, R represents an at

| east divalent aryl, alkyl, aral kyl, al kengl or al kynyl radical,
wher ei @) ORE9T BWEE Fenocarho i er-iolycarbonpligacdd giters opptaiping onear-meyy hydroxyl
al | cyl %p&p%ﬁ%ingqﬂggenggq kQnalsl Y. in the presence of

[Reg g OH

R represents a monovalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,

wherein;

R' represents an at least divalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,
wherein;

m=I and n=1,

m:=2 and n=1,

or

n=2 and m=1;

with

b} alkylene oxides;

and, optionally, in the presence of

¢} one or more diols and/or polyols,

and, optionally,

d) one or more dicarboxylic acid esters;

with ring opening to yield the corresponding mono carboxylic or polycarboxylic acid esters with
one or more bound polyether chains,

and

(2) further reacting the products produced in step (1) by

(1) transesterifying the products from (1), in which the transesterification is, optionally, performed
with addition of

(a) further diols or polyols;

or, optionally,

(b} further diols, and dicarboxylic acids or dicarboxylic acid derivatives;

or, optionally,



c) one or nore diols and/or polyols, and, optionally, d) one or nore
di carboxylic acid esters; and (B) optionally, one or nore conpounds
sel ected fromthe group consisting of: (a) one or nore diols or

pol yols; or, optionally, (b) one or mdte diols, and dicarboxylic

acids or, di.carpaoxylic, acid.derivatives; qr,. optionall C).one or.
mor e o SRRG AT sPLR A st bR el sis oL SPicgtbopyl i & ¥onfining
monocarhesyhbe hadiotgl gtowgsai ni ng one or nore hydroxyl groups; (I1)
pol y(ether-e rs). havi ester termnal groups and which are the
transeé?8?*#@%§W8H0ﬁ388&3ﬂ§mﬁﬁm@h) monocar boxyl i ¢ or pol ycarboxylic
acid eqﬁﬁﬁﬁmgn&ﬁyﬁ@gmqﬁmﬁ@g%DgggyQﬂgoIyether chains and whi ch
conprise the reactron product of: a) one or nore nonocarboxylic or
pol ycalbosdded ananerarbestiera radysriionylivgacih esters, N moy coxipin & disa fydepnl
havinggkg general formula wherein: R represents a nonoval ent aryl,
al kyl, Tarall cyl, alkenyl or allcynyl radical; R represents an at
| east db yialdgmly(ethstlestead) hyving esteli¢éroynbal gmbikgnyl or al kynyl radi cal ,
wherei%} m=1 and n=1, n2 and n=1, O
(iii) hydrolysing the products from (1) to yield the corresponding monocarboxylic or
polycarboxylic acids with a bound poly(ether) chain, and esterifying these with optionally added
(a) monocarboxylic or polycarboxylic acids, which may contain a free hydroxyl group,

to vield poly{ether-esters) having carboxylic acid terminal groups.

2. A process for the production of polyurethanes comprising reacting a polyisocyanate
component with an isocyanate-reactive component, wherein the isocyanate-reactive component
comprises one or more poly(ether-esters) selected from the group consisting of:

(I) OH-functional poly(ether-esters) which are the transesterfication products of:

(A) monocarboxylic or polycarboxylic acid esters with one or more bound polyether chains and
which comprise the reaction product of:

a) one or more monocarboxylic or polycarboxylic acid esters containing one or more hydroxyl

groups and having the general formula

RegA im0 |,

R represents a monovalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,

wherein:

R' represents an at least divalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,
wherein:

m=1 and n=1,

m = and n=1,

or

n=2 and m=1;

with



n2 and n¥1l; with b) allcylene oxides; and, optionally, in the
presence of c) one or nore diols and/or polyols, and, optionally,

-24- d) one or nore dicarboxylic acid esters; and (B) one or nore
conmpounds conprising (a) one or nore-#dnocarboxylic or pol ycarboxylic

acid e ) .ch.may contain a free hydroxyl group, (I11) a
poly(e?ﬁggygg%gy %hgbfﬁan@%r 6§yefgmggF§gterninal groups, and which
ar e t he) esd @mhdre dialls and/op polguis) adpdptipadllygronocar boxyl i ¢ or

pol ycarboxylic acidi)mﬂth a bound pol y(ether chain) which are the
hydrolﬁ@Pg B tearogrylicakid 6355 car boxylic or pol ycarboxylic acid
estersyith one or nore bound pol yet her chai ns which conprise the
reacti on product of: a) one or nore nonocarboxylic or polycarboxylic

aci d ed$Bberiionalht, ansergors sempeunds sdeqisddrax the goupessisting 9favi ng t he
gener al(a)fo(?l'é Hhre diols or polyols;

or, optionally,

(b) one or more diols, and dicarboxylic acids or dicarboxylic acid derivatives;

or, optionally,

(c) one or more diols, or polyols and monocarboxylic acid esters, or monocarboxylic acids
containing one or more hydroxyl groups;

(II) poly(ether-esters) having ester terminal groups and which are the transesterfication products
of

(A) monocarboxylic or polycarboxylic acid esters with one or more bound polyether chains and
which comprise the reaction product of:

a) one or more monocarboxylic or polycarboxylic acid esters containing one or more hydroxyl

groups and having the general formula

[R\O)HFR”{’ on ]n

R represents a monovalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical;

wherein:

R' represents an at least divalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,
wherein:

m=1 and n=I,

m=2 and n=1,

or

nz2 and m=1;

with

b) alkylene oxides;

and, optionally, in the presence of

¢) one or more diols and/or polyols,

and, optionally,



wherein: R represents a nonoval ent aryl, alkyl, aral kyl, alkenyl or
allcynyl radical, R represents an at |east divalent aryl, alkyl,

aral kyl, al kenyl or al kynyl radical, wherein: msl and n=1, m2 and
n=1, or n 2 and n¥l; with b) al kyl ene2bxi des; and, optionally, in the

presenqﬁggimﬁ%mgg aﬁkﬁﬁ%hng%%£§ and/ or polyols; and, optionally. d)

one or car boxy cid esters; optionally, with (2)
nonocamrbdéxyl i ¢ aci d orpol ycarboxylic acids, which nmay contain a free
hydr OX%J?’) e ot More compounds comprising

(a) one or more monocarboxylic or polycarboxylic acid esters, which may contain a free hydroxyl
group,

(IIT) a poly(ether-ester) having carboxylic acid terminal groups, and which are the esterification
products of .

(1) monocarboxylic or polycarboxylic acids with a bound poly(ether chain) which are the
hydrolysis products of:

(A) mono carboxylic or polycarboxylic acid esters with one or more bound polyether chains
which comprise the reaction product of:

a) one or more monocarboxylic or polycarboxylic acid esters containing one or more hydroxyl

groups and having the general formula

Reg gm0 |,

R represents a monovalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,

wherein:

R' represents an at least divalent aryl, alkyl, aralkyl, alkenyl or alkynyl radical,
wherein:

m=1 and n=1,

m=2 and n=1,

or

n=2 and m=1;

with

b) alkylene oxides;

and, optionally, in the presence of

c¢) one or more diols and/or polyols;
and, optionally.

d) one or more dicarboxylic acid esters;
optionally, with

(2) monocarboxylic acid orpolycarboxylic acids, which may contain a free hydroxyl group.



