BMS 09 1 127-WO-NAT - 1 - Process for the production of polyether

pol yol s conpBMS ¢yl 13- WOMNATpri mary hydroxyl groups The present
invention relates to a process for producing polyether polyols having
pri mary hydroxyl end groups, conprising_the steps of reacting a
starter conpound 5 containing active hyérogen atons with an epoxide
under doub @ pGEL 16V BEALBhYE SRS b At A3HL LGRS BFHEL
product withheRvepeoupsi de in the presence of a catal yst containing
at | east one nitrogen atom per nol ecul e, excludi ng non-cyclic,
identically substituted tertiary am nes. The invention further .
rel ates to pdihgarerept pyrgtnsrelates ihi Frerey Ermrodysing pelyetheispolyols having
conpositions_c. Lhi sai.d .

on Bai d pol ySrEiry BABE e bR BB DR HEPLERAGIRE, WIRES plRtSla
met al cyani deostainilgy attdve( DMrogal aloysi ®jthadie epd:dde kindwndasbhld MAI Teyanide
pol yethers. The nature of the systemis such that they contain .

pr edoni nant | yatgbsisndeaciinghe ssspltingngrogpelupath Tgycliss gagpxyly anhydride and
et hyl ene/ propyl [ ] - ' il I

certain pr op%?atcﬁg ﬂC?)IIé r%%}@%ﬁ?‘%a rltg)a%dc}ﬁle??%?{s&gn@t {?ﬁ%oas/r & Fée%if ga catalyst
obt ai n | ong- ebatkinifpodty&dshefic pdbyel Sosoith aioMoll:, pxaddint panchdlicpidenBdally
hydroxyl end groups by the inpact nethod. Instead such polyethers are
obt ai ned ei t Kebstibyied fewdiags japanesx cThes inpenton fprbero Frketas ite nedlyghere polyols

ol yrrer 1 40 ho SaTERITNG o BhacRls, cBnBe R AU SROCHI o nt B tvurp hgpe
DMC cat al ysi $olygiicd ©3ad biy séid Belyol. m xed pol yether or a pol yet her

havi ng PO EO m xed end bl ocks, under KOH catal ysis. The KOH net hod
general ly has the di sadvantage that this catalyst has to_be separated

of f by | abor iLoug-cheiBRelydtlsr rolyelp peoduged dytdonblesmetabsyamde catpbypigt (BAC
25 Furt her nor ' e 5 ' e ' '

indesi rod. of SEPeD BRPIEFEEAL 2 IPATIRAARACHIS S LARE bt ¥ ot
ol efinic end tigitops @ntan | predahimentlendecaidenp hydedidc end heroups. The use of
functionality of these polyethers and nake themnore difficult to use

in certaild agpiesprenyiencrirde mixss (Ee4Wis rpetiklacabngnt ¢ mRyn proportion
products, whi re o - qual Ity BV, 29- -

) 4,487,853°g?ggl%géémgﬁ%gggggg;F@hb%%%%%0|n98§1%gééé?ﬁgﬁgﬁ%%%ﬁgosmb
pol yol with @ohtalhing @Rédeniinitlyppriimaiyy hidrox@xyd gicuppshy ke tfpset method.
process a) the reaction product of a condensate of a polyol with an,
al kyl ene oxi dest¢ad seeletralyatherh arecpbtainede githax i catabPiggasuclysively with
et hyl ene oxi a1 r r 5 . The_cqondensa

obt ai ned 5 fr%g%%tghg%a[l;% § h%%#’ﬁsgs g{fof 3%“%%1%0%%{5 I Org!rhoﬁ1 ptg')?)asgéc}'(;eahl%m&ﬁm by

equi val enb Weobier8ing3h EO 4Rl Blodk antoadk INeAE€TOROOsL AN NbtAnédb¥ DMC
carbon atonms and m xtures thereof The condensate has an equival ent
wei ght of 506atalysispopomallyel F@RChmixesdaealyadier i tarpal yrshes having PO/EO mixed
carboxylic anﬂggfkggu% é%&bﬁ%%fﬁfﬁé obt ai ned. The reaction of a) with
et hyl ene oxi J€° P akes pPace P ot presence of an effective anmount of
an am ne, oxide or 10 divalent metal catalyst. The ratio of

equi val ent s dfhet ROHMhytESd Genérall £ tak ik edi$Rlvadtagd chat othiteogtallyst h&s itd) be
the range fromapproximately 1:1 to approximately 1:2 and the npl ar
rati o of et hyrraseedXiHdyt bamensdmedes,  lor jesample phargatralisghon and filtration.
appr oxi mitSel *u%h%nﬁo?e,%%ptﬁl?)&&agﬁ Hﬁ lch%in.l? 1@%’[98%3{19:5)?&@&% tfn{cf% iréchgleﬁnic
reacti on"of an organi’c po ylsocyangte Wi RhYBUT pol'yol's™i s also

di sclosed. 1%y e fmdd 436cSRBirfpRauatSudr SeTinReertiopo R dt%llFlleéther
pol yol s produced under DMC catal ysis can be converted into polyols
havi ng pri marepd Byaips ssduce e fanesiopslityiof hege polivethers apd geke iepymers Gfftcult
as possible. ,There

' I i ] f I i .
production p |1% B%eslé]eclg ﬁ?{: ?a%s g?#@%.e%es %1?5)9 c}F%i tﬁ%%?)%&%?n%rﬁgw %Er/ I ru?%(sy INthh

are of a poorer quality.




BMS 09 1 127-WO-NAT - 3 - the reaction being perforned in the
presence of BMEhl EMWONAEyani de catal yst and the crude product of
this reaction undergoing no further purification other than a
possible distillation step; 2. Reacting _bhe product obtained in step
1 with a cyclic carboxylic 5anhydride; and 3. Reacting the product

bt ai d i . ' | . . _ f .al
cont ai i ng al Bash ¥ Gt LRRe AN AP BESRARE Sl pe S il f Rl

non-cyclic, icegeii 6Rplimasulgdrokidt @dupseiThithisypratass ey thel Q3Mkase pidiict of a
present invention refers to the production of polyether polyols as
the end prodgesdens#eof epehyplavith ar plcylene arida éseacted whh gotygle ¢pahoxylic acid
pol yol s whic ce cardi t.0 the .
Povent; on =i 48° BoRUSRAE SRHERFEichlnckiicBE 3GT2R, BEECLTA FrugppliBs gbrained
accordi ngsto ﬁtdﬂeaipﬁmmhhﬂﬁ%izstotSﬁajrdrmbge@mr@dmosilummnu Rt BVB0 to 45
catal ysis which even with high average nol ecul ar masses_exhibit no 15
di ff er ence omnrinyalkyleae ixideabiying nsityri firbamtateny faed envdurpe dhwesf. (e
actual and the ideal .OH functi.onali.ty, ct 0 ol vaol s_havi.ng,.a
Yol ot vely heorias s HAGHIERA R of SBEG Ko ETn Tl SR
is sinmplifiedyllik daltoxiyBE bnttydaitie heeRYater &f obthiaed aAthal r¥sdtionlolr &Y with@thylene
first step is dispensed with. Conpounds having (nunber-average)

mol ecul ar weiogitestalsss1 plagg mibithe prepenceogoary £Hpdtivaramaunt ®f ainhgrgingx gkide or

roups ar ref erabl y .us starter. co unpd ontai ni,ng activ
Pyar ogen Bt oAb it Sy SERFSp BEOTH SOTRRIPLS GRIhElegly Bgbivifns of
di et hyl ene ghyec@dndeidateeit hy ieNRngd %681 apploxdmBieBPY:l 88 @p@ioXi@dtely 1:2 and the

di propyl ene glycol, 1,4-butanediol, hexamethylene glycol, bisphenol
A, bi sphenol nRlanmetignef pplishe osidate ankgidyide ioin, the sange dropt ppproximately 2:1 to

t thritol it e 25 d ded st h.
G AR PSS R e Tt B
nmor eover al sqyiftesuds e6lyvRii§ AlsyBisElopdpduced by for exanpl e conventi onal

al kali catalysis fromthe aforenenti oned | ow nol ecul ar-wei ght starter
conmpounds and which are oligoneric al koxyl ati on products having

( nunber - d¥er dlpavevan| et dh487. 58 dtes nobdeseripg oy paliether BOzdeErefused under

o0 09 1 127 N T 10 B8 95 e AR el LR o g

al kyl radi cakwigy alttR {rbcésaﬁlfgca*fort h§ pbiiehl6.oTheR is ebnsefigenayestidtl 4 need for
invention the term"alkyl" generally enconpasses substituents from

the group compeinstivigpiedagtionl precrsbesdor pelyptabr paydly havng prispyy hydroxyl end
branched al kyl and/or_cycloal kyl . ., 5 In the context, of e overall .
Chvent ot nérelR ind in G0 ¥ et BrakBishp SuEB oG or Bl $YFBid wi
group conpri PMQ sapnanucl ear carboaryl or heteroaryl substituents
such as phenyl and/or pol ynucl ear carboaryl or heteroaryl
substituents. It is also possible for m xtures of various epoxides to
be used in tHA&epppbes mewdedr wgocess fdeprpdwcars polyether polvele diayingt primpary
constituents,of t poxide m xture,all.,fall under 10 the general
formula (1). hpf?mr}wh%nﬁr%&s(u})ofco\yn ‘?%‘E?sthgé‘g%‘%w IeléStg?se' used, it is also
possible for the m Xi n@ed@ingn Sthrtéhe>naRant deftalind ectdletigiiesben atoms with
increnentally or continuously during netering. The doubl e net al
cyani de catal ysts that aaepoxsdg efdbe gerer! femapa (1)of t he process
according to the invention preferably have the general fornula 15
Mial M(CN)b(A)da f MgXz h (H20) e/ M here is a nmetal ion
sel ected fromthe group containing Zn Fe2+, CO3+, N 2+, pb2+,
no4d+, no6+, nB+, v4+, v5+, sr2+, W, We+) cr2+ cr3+ 2+ CO2+ M ,,
Sn2+,  sand/or Cd2. M2 denotes a netal iBh dddected fromthe group
containing F e2+, Fe3+, Gtk P@é&ot%ﬁrﬁ%?ﬁ al¥fradi¥afor o a1 raliedand
Rh3+, Ru2+ and/or 11.3+. M and M2 are 201 dentical or different.

with the proviso that =0 wt.% to <30 wt.%, relative to the total

amount of the epoxide (1) used, are ethylene oxide,



A is an anion selected fromthe group containing halide, hydroxide,
sul fate, car BYERE%! 1Z9WERHWAT t hi ocyanate, isocyanate, cyanate,
carboxyl ate, oxalate and/or nitrate. X is an anion selected fromthe
group containing halide, hydroxide, sulfate, carbonate, cyanide,

t hi ocyanate, isocyanate, cyanate, carboxyl ate, oxal ate and/or
25nitrate. L is a watep-n. SGik .0 ect r

cont ai ni ng al cohol s, th gheég[l(la% %l%%l oﬁ%g{frﬁ%bh@r gl% [E)I%Féyﬁg% E@rg,&gg%ee%e:[al
ureas, amdes, nitril esysmidd @talgtibhd descruddprodoetnifitig resario@bhésgding o
c, d, g and z are selected so as to ensure the electroneutrality of

t he conpound. Furt her mbirder purgfigatipe gthep thap gdosmiblgdisiHanemyer; of t he

| igand, f a fracthon ot _j elh..t: . or_. eq . d .
fraction or 30int %’ger Eg{re!ééeali%lg?tﬁ%hl%%&gctrt Jeba%g‘?d]tng 883% T'%k}gﬁ 3199)_,@% Cﬁb&yhc
127-WO-NAF - 5 - The DMhyadtiglangts that are suitable for step 1 of

t he process according to the invention are known in principle from
the prior art (US33, 40B¢wding ke pragbigt ghiginedan 3taui velo eliylgne)oxide in the

5,158, 922). Inproved, highl iV t: ) ich

descri bed for exanple Pﬁﬁg%ﬁgﬁgof@g,wf%%ﬁ%oééﬁs\@h@e E%rogenifémﬁﬁr
A, 5 EP 0O 761 708 A2, mdRcAM% 46R86iAl , nDRBic] 6RLRAllyanrdb IR0/ EL649
A, are preferably used. They have an exceptionally high activity and

al | ow pol yet her pol yol 8mingsbe produced with very | ow catal yst
concentrations. The highly active DMC catal ysts described in EP O 700

949 A2, i Chysl ition. ' %{ﬁﬂ:

zinc hex\ggya;wo%%%g’%ﬁiar%%?ﬁrﬁ%gmgor@%gggé g)r gﬁgﬁ%&%%kgﬁ&%@ﬁ% ga cﬁgélic e%zlg
tert-but anol padduct, Chet &inf Aatdedllyebh@infiasdsNguoh POIVHIREr PoBfodgevhich as a
nol ecul ar wei ght of greater than 500 g/ nol, are a typical exanple.
The DMC cat aFyeqpgncs pefhe procgsspcspigingoyhoiy gntiaplsocoatdn pditEswi t h
the teaching fromEP O 700 949 A2, to which reference is made in full
extent. The I ' - i
compound, i n Al aitafAT EPIRLR A2 fRENENAE LR RGPS IRk Rler AR

netal salt andda DRICEratalbiwblidcheral withanghaveabd modditir anaseesgatiilsit no
conpl exi ng agent L andwt.%tow.% .relative to the anount
o]

of

cat al yst 12of difssencgearaly adeqhnisaly mpgatican) difggencedicbrerndhe gayal gid the
500 g/ nmol . Tk oF! ' [ f :
examsl o ppm 15105 EieliofR, Mrck 8 Horl"nfhyBl SRR f¥8aflely 4 proportiop of
the total mapsmaty Otbgoeps. Theposal pardsPiepopifthe Hylthe fae that fdgoval of the
DMC- cat al ysed reaction between the starter conpound and the epoxide
(1) in step falgbeaiter the fraksdep i91dipensgd Wihper at ures of 20C to 200C,
preferably in the range from....40C to 180C, particularly preferably

at tenperatu t . i 3 r£ o
Fotal pressursrisel! 30 Te Sna8 G FBe RA A, SRS Oy ramdl 4o
wei ghts ab t he2pel wahbleandakyotos 8 ddueed] i growisefre Ipreferdtie sed e ssarter
according to the inventiagn can be .500 enol to .100,000 g/ nol,

preferably . 0000 dFosontyning pachiye ydpegen Hams; Buptsp |y Brasplpphgeof are

. 2000 g/ nol 0 =16 14 ct
b sten 1 cagyiteo Byl TRler ol tadnehd Mycold [2EISGR" AL
exanpl e i n adiabsearglg@n) Lddurhediold besanethyledd gyl ddgssnalca drishhiegolt )

the invention it is provided that in step 1 the epoxide (1)
trimethylolpropane, glycerol, castor oil, pentaerythritol, sorbitol, cane sugar,

25  degraded starch and/or water.

Such starter compounds containing active hydrogen atoms can moreover also be
used which were produced by for example conventional alkali catalysis from the
aforementioned low-molecular-weight starter compounds and which are oligomeric
alkoxylation products having (number-average) molecular weights of =200 g/mol to

30 <2000 g/mol.



contains at nost 30 wt.% of ethylene oxide. It has been found that

wi th hi gher BM$8H bhE-WNaTcontents no satisfactory reaction
products are obtained for further processing in the subsequent steps
of the process. Wthin the context of theg_present invention it is
provi ded that the crude product of the reaction fromstep 1 undergoes
no further py#ifl J t J -dh St I i
i'sti11ati on 1op oAk BE AR il Mo 735k Rffidhl SHLOE A hSpert 1E
renove unr eaecthich epokt ®edfobdn, dnoslkelxanditlak or fah Giylt fadichle tulthé oentpstl ¢fothe
Purification steps which are not used on the product would include
filtration, %Ff\f}ﬁ eveatipn Hetteigh "yl c BesHab SEEappIsses P titet frem. theaioyp

ur 11 cat | on coppfiing Bl 86aRR AGRH AP0 Boby b RARE RIAM i GEREIN.
are avoi ded. bA thpeontkt pUrthé | atdllohveh@eh ithe N&in NeGE'S gadeyalbe eadcthtpakite

doubl e 15nmetal cyani de catalysts can remain in the crude product
Wit hout di sr SpPRstifipnishdrogy Hee ogferl ¢uRTSIh NenPIuleda GaIdopbyorg heteroaryl

o the i nvent) an ek YRR blenPueldl Bl ARl A B RRERSRSARRELAR. 1

only by di stiid 4las pewiblé foxtmidtres diSvarieactmatidadnd bebsed if thdprdcsss @Pcording
term nal hydroxyl groups of the polyether polyol obtained are reacted
with a cycli é &gripsafioncppyidss My thdeonsayents 9g thepozieyaixiue al fgl pnder
results i,p an_ester n t Dol ye r. pol yol. ;and furt.h free

Carboxyl "D odns el PR B Mo BRNEDETHo RS e¥indie Bt e o glife

of a cat al ystfoicoRt Aixih@ @atitt of @&SEpdXides ot e gRere@ti fiFeipentallip be eohiuously
This is preferably an organic nolecule, so the catalyst is an organic

ani ne. Non- cyisfinginefegi@gt i cal |y substituted tertiary amines are
excl uded, however. An exanple of one 25such unsuitable amne is

triethyl am nﬂ"hel ou%lecg‘;e?zllyéfha{lfdé éé?aq%tsi. eit Sargds\ﬁﬂgﬁlggﬁp Lé?épy 1tcrfeth%a15%cess

catal yst as in the subsequ step 3. e anoun
ni trogen- contaadonding cas al fist , idvehttdd veprtferdbine tipival mss gehierthe formula
reaction batch in step 2, can,be for exanple _> .10 ppmto .10, 000

ppm  pr eflér ablyRAHCrNG(8000 T¥re%and (HePk pkef erably 100 ppmto 2000
ppm The reaction 30 tenperature in step 2 can be .170C to _150C and

preferably . %éeri%%fiﬁQm iolﬁlvsgl&%dlﬁ&ﬁg?%\?i%T%%ltzﬁnihg%lep ﬁ%Z“chﬁg%zi

process accordi ng e invention re e redctidn of t

product obt aivi€d, Co*stSap’, Pufl, tMo¥t hyebenardxivde. vReset| Myt me* carbogylt
groups of the $0| et,her, by neans of a rjng-opening reaction, produces,
hydr oxyal ky!l 2§ fanﬁg. - P efedplss 1aymegbiongsiae oflesf 2oHR cenlpipig e, Feo,

groups react Apthth 'dp,4a + + + G20 | JBr Yl F
groups of . ﬁgkﬁ??gﬁggyﬁﬁ’%%ng;$cgﬁgﬁgﬁg?qugt %%?é%??'%%?é?%gﬁ¥£
It is proei dedendederdiffigedto the invention that this reaction is

perfonned in the presence of a catalyst containing at |east one

nitrogen atom per nolecule. This is preferably an qrganic pol ecul e
so the catal ystiSid éﬂloar@ei?ﬁt‘%fi divithghe waﬂuwemyae}mg halide, hydroxide, "sulfate,

carbonate, cyanide, thiocyanate, isocyanate, cyanate, carboxylate, oxalate and/or
nitrate. X is an anion selected from the group containing halide, hydroxide, sulfate,
carbonate, cyanide, thiocyanate, isocyanate, cyanate, carboxylate, oxalate and/or
25 nitrate. L is a water-miscible ligand selected from the group containing alcohols,

aldehydes, ketones, ethers, polyethers, esters, ureas, amides, nitriles and/or sulfides.

The counting variables a, b, ¢, d, g and z are selected so as to ensure the
electroneutrality of the compound. Furthermore, e denotes the coordination number
of the ligand, f a fraction or integer greater than or equal to 0 and h a fraction or

30  integer greater than or equal to 0.



10identically substituted tertiary am nes are however excluded
accor di ng t o BM®03 hidnWieNATAN exanpl e of one such unsuitabl e amine
is triethylam ne. The anount of nitrogen-containing catalyst,
relative to the total nmass of the reactign batch in step 3, can be
for exanple 10 ppmto 5 10,000 ppm preferably 50 ppmto 5_ 5000

emperat ur e e a0 g Seyi oBP By Rl by, 13 BETLAR) obihyeing o e

5135C. This sieptiad¥anknagaasphicipr!fenmd preditatisl 34ef10erUs Be&R9205, US
such that the ethylene oxide is added to the reaction batch fromstep

2 on conpl et B tand Ve axl 822N kproves, dyahly ectewr BbYy Ichiglyatshjdmdhdare

I n one enbodi,nen f. t he pr.oce i,Nn L aventd

starter compdinivsd s dieat s SRR BRI Ehe” ol do it h
an aver age f mpct 7enabs . ®O d7/m0086 A 12 WOREIG3aU A P& Wb 00MI7649 ARSSe
of ._62 g/mol to 5 1000 g/nol and an OH value of ?...100 ng KOH g to
5 1860 ny KOPI@@fabﬁeU@dergB‘@E layacan exeeptienallyahighl swivie and Bllaw qpolyater

et over Q05 IRLEC L SrofRR8 w09, L 200 S £ v

det erm ned i IDMCCRFAARCEsWibd Thep st7andanda DIMhioR 24 Qddilith & 4 WbiHIEmetal
enbodi nent of the process according to the invention RL in the

epoxi de of t legarngénepmbpoynsy snehaas( 2inc ihexsnyanargbaltateflDhgnd artongdnic complex
n- propyl ,, .i sepropyl ,, n-butyl , sec-butyl . isobut er.t - butyl

Cyel ohexyP' st S e tbieandf He a2 ifher hiing O ihaperavueee
used is propyl@agi@xiaiet oVxehidt 85in3ho RHARY heneyisildeaape. et hyl ene
BMS 09 1 127- WO NAT - - oxide are |ikew se preferred, resulting in

m xed pol yether blocks. A plurality of m xtures of propylene oxide
and et hyl ene TogildOsatalysidnistonrs! % peplerpbhaohtamed an agdosdanpe wilhetfe iteaching

ventton 1 ndRabEBI o EPAT PR T ARl BledneG PhRERT o SRl b ean

zinc, cobalt c@ﬂi\t@intz@rdonjfyéhéfﬂé)h-do_{ﬂbliesn&ﬂtcﬁ'hﬁﬁﬂé chhph@idall ythat ®6rds a reaction
conprisesw.%to 80 wt.% relative to the ambunt of catalyst, of a

pol yet herl5wi Predachefbeateavelnblgeanetsl saiundre watessantgo megyl wpanidersadt, also an
Do, PRSP e LM el Refu R, M4 e smoun o
pol yet hers arc@tal;)@l', o£X BN clithvRR VRIS -aRSla¥ Ol b fal ks GV BsEDE AN
functionality of 2 to 8 and a nunber-average nol ecul ar mass of . 1000
g/mol to 10,000 g/nol and preferably 1000 g/ mol to 5000 g/ nol .

Pol y( oxypr opyihesatelysbeapdresused m parapoetiana!, &ir kamplsd 2drppo fcosd00 ppmiang
nunber - aver a cular s.of -100 nol, t 400 |_.ar

CiTeq by vy PoRpal Sbeiay D i it s Rl Blah ity ot Hatp ppfipa and
accor di ngot o0 epbrddé (n?el@éd',on the cyclic carboxylic anhydride used in
step 2 is selected fromthe group conprising phthalic anhydride,

t et rahydropht hal i ¢ anhydri de, succinic anhydride and/or naleic

anhydride.  The PMCaeatalysedapacsinn dwiwashtthe stattie cyppriagdsand tbe eppxide {lo in

the inventio e ' Ao eg}:g%d f -

group conpri EF%Q: ge?l%a% )ri[%rleglsﬁ%fg af gee %@%%rr%gp?f‘ ozr%rréﬁé T pé@%&b@fm tllll ©

-R3 (2) range from =40°C to <180°C, particularly preferably at temperatures from =50°C
to =150°C. The reaction can be performed at total pressures of 0.0001 to 20 bar.

25  The (number-average) molecular weights of the polyether polyols produced in step 1
of the process according to the invention can be =500 g/mol to <100,000 g/mol,
preferably =1000 g/mol to <50,000 g/mol, particularly preferably =2000 g/mol to
<20,000 g/mol.



25in which: R2 and R3 are independently of each other hydrogen, alkyl

or aryl; or BM3%¥H BY-Wegdéher with the N-atom bearing them form an
aliphatic, unsaturated or aromatic heterocycle; BM5S 09 1 127-WO NAT

9 - nis a whole nunber fromlto 10; R4 s hydrogen, alkyl or aryl;
or R4 denotes -(CH2)x-N(R41) (R42), in which: R41 and R42 are

I ndependent | %h?];]rgg o, o Q%rga?iy%éoﬁﬁ gjﬁqrf?}r%éﬁ Ot Irc%%]lz t Iro ﬁis%lrgtint%ﬁ?ségggﬁ

together with at om ofrman a c, unsa

or aromatic eirgplecy s beich¥r kénichardioprecaasinber from 1 to 10; (B)Am nes
of the general fornmula (3): R5 100,N,0 1-10 IR7 (3) in which: R5 is
hydr ogen, al kyl or aryl; R6 and R7 are independently of each other
hydr ogen, al [ fhediroggsy pecordingtp e apventipngy #ge peyidadythirin stepr the seexide (1)

whol e nunber t ' , . . :

(O D1 azabi oy SPEEES 3 et 0,423 S S e Jt b fem, Fpnd et with bigher
di al kyl bepzyktwyidae, oxihdgveshptitpinpedadiziantery Zactiordbrodnplealré pitathiedt foy lfurther
et her and/or pyridine. The catal yst which can optionally be used
in step 2 of PrdessHrbedBesubgeauepkdcissd tpedrogessel ect ed from groups (A),
(B) and/or (C) described above. Am nes of the general forrmula (2) can

be descri bed . ' I t

Chereor 1 rtuih i BA8HSTMS BRSE %, AILOR 8 EANRKE ol kBl proguet of
into a pol yutiet rangorditori Xtebf 1 tuhderpodsysd Hathep Quyidicaticn behee tlesh pobsible
pol yi socyanate. This is advantageous as a neans_of preventing the
escape of catitilation gispc ﬁhlsndkshgﬂt%cﬁ% ipfthygnppizanat ghhg disiEatn glee fan

\_M th di Sqeva%rﬂ%oﬁﬁe&q%épo%&bdﬁ%r e&a‘ﬁn}gll@,eﬁ'oﬁl\@e Qgsu%tirflgzgdlm plirfcatilf
steps which are not used on the product would include filtration, solvent extraction
or chromatographic purification. This is an advantage of the process according to the
invention, as costly purification steps for polyether polyols produced by the KOH
method are avoided. A special purification step is not necessary because the double

15 metal cyanide catalysts can remain in the crude product without disrupting the

subsequent reactions and because they are needed in only small quantities.

In step 2 of the process according to the invention the product from step 1, which has
been purified only by distillation if at all, is reacted further. In this step terminal
hydroxyl groups of the polyether polyol obtained are reacted with a cyclic carboxylic
20  anhydride. Opening the anhydride group results in an ester bond to the polyether
polyol and a further free carboxyl group. The reaction is optionally performed in the
presence of a catalyst containing at least one nitrogen atom per molecule. This is
preferably an organic molecule, so the catalyst is an organic amine. Non-cyclic,
identically substituted tertiary amines are excluded, however. An example of one
25  such unsuitable amine is triethylamine. If a catalyst is used it is advantageously the

same catalyst as in the subsequent step 3.

The amount of nitrogen-containing catalyst, relative to the total mass of the reaction

batch in step 2, can be for example =10 ppm to <10,000 ppm, preferably =50 ppm

to <5000 ppm and more preferably =100 ppm to <2000 ppm. The reaction
30 temperature in step 2 can be =70°C to <150°C and preferably =80°C to <135°C.



pol yur et hane surface, a phenonmenon known as the fogging or VOC

(vol atile or @Mt @ cBYpWORNAY probl em Anmi nes of the general formula
(3) can be described in the broadest sense as am no (bis)alcohols or
ethers thereof If R6 or R7 is hydrogen then these catal ysts can

5/ i kewi se be incorporated into a polyurethane matrix. It is preferred
that in the 1 t he general formul 2 a R3_ ar.e h

< hydrogen S oChs bieRRES e G R o AN i aeibu T broa it
- (CH2) 2- N( CH3biirradn Brep 23vitHl th?lehé'lSiiﬁé.q{@cﬂh@ésﬂhbfcﬁrb@)(ﬁr bikpsi of t1& fdigsther
N, N- di net hyl et hanol am ne or bis(2- (dinmethylam no)et L ether. 101t
is further pbEfmeasdof Bating-apeties apdchien girodurss gederxahlkybervra Poferrgly

is methyl, 7~are h Qoen,,.m=.2 and o = 2. This.therefore
Fasul 15 over & 10 SHBPH oSt frofes tieh e iR By 2
the process @ﬁgﬁﬁiﬂﬂl&f primieyiReNloaps 6Me50MA% okl 00 dlBLRP=6) #ib1%
cyclic anhydride to hydroxyl groups in the product obtained in step 1
is 15: 1 to:tQ£$TW@ﬂ%é§wbﬁmxﬂpreferably ().95 : 1to 1.25: 1, nore
preferably 1.02 : 1 to .1.15: 1. In a further enbodi nent of the
process accokrding to, t.he invention the t al . .cont.ai nin S t
e ni & ogen alooyRiet oL 1t 3 biait et Shisc Rl Bolirmie B me
of _500 ppm peesbnckS0a paNEetakiiMRpt® 18R chOhRMogiRator®ipet AR IdARC Thidnis
20 batch in step 3. The proportion of catalyst can also be 750 ppmto
5 1250 ppm Prdersblyearn pranissmecples go ke ﬁgttaf)/rsti fs guerzaaic amiley Nonrayclic,

used in ep.2 1.0 I , further enbadi nent.of the process. accordin
Lo the i MbenifeBtogie efaed apilery HREREn e sPveidhy rRNGRE:FulRTgE b e
hydroxyl gr ogpgntisn. Aieeingde 6f oruah edhitaBle Sirdik ib thi@hylahided: 1. The
ratio can also be: 1 to 5 2.0 : 1 or preferably 25: 1 to:1. The

present invention also provides a polyether polyol having prinary
hydr oxyl end THe soeynt eftiparibeantaping cplalyste selathecctorthe tgalipass 9é the reaction

i nvention an I.SiaN I her, b L18rdH et,
aroup and a dPEEeRsed ar SaufheRr¥EhiRl 20t o® S P IRn BALEH Cebore
bl ock and t hey t5000@pmhyad axtet fiyferao P10 @ph &y &t POUChEpMADITAE reaction
proportion of term nal double bonds, relative to all end groups of

t he pol ydfhefempeargtyre injsteprd ¢anibeqa V4l terEkd0pe ang graferably =80°C to <135°C.
m | 1iequivalents per kg. The polyether polyol is obtainable by a
process acco [ [

P thi s way. 1Ly gk S¢S SR SRk R M A o) b ANE fiBAkne
the process iRidedgaddedtio tHetauction bitch fisnsytay Desi @mplétidnosft theedapton with
limted thereto, the Eolyether bl ock can for exanple be an ethyl ene
oxi de bl ock, rosiie esbosslichahplilex, et hyl ene oxi de/ propyl ene oxi de

m xed bl ock and/or any sequence of these bl ocks, started on a di-,
tri-, tetra- / i I I 4

ani £5 it he 1o ERBRIHRAR bF R prblesPatRRhg 1 B AURER AL HRACHapound
of ethyl ene eoxddlie stdp Disopydlefaaysikyldes)polsios witham dverape fimctiamgdey 6f 20 to

nononmer units to ..5000 nononmer units, preferably nononer units to
:c. 1000 nonorfet-UuhiigberRvarags maqleqhrimaiod - admod tartL00B gfrael and anHeH

product of t r.eact q f £ -
with a cycli 3’ g%‘ﬁ?’go&fﬁbi &cllg%@%%ﬁ%ﬁ%%@?@egﬂ? %@ﬁ%ﬁﬁ;@?ﬁﬁaﬂ%c’
bl ock. In a berng29pencng, theatiiteh ateragMnekbelar hiaisd B100a hyl fooxFed g/mol
which then reacts with ethylene oxide to formthe ﬂydroxyethyl end

group. Exanplaad thy QHheralipckOt mg KSG¥ g toc=3RRyag ifaHig elishPRlivalye can be
anhydrid t i | LM G, anhydri de and/ or

mal ei c a%ﬁydﬁ%%gﬂxgg%$%%B%%P§%?ﬁgﬁﬂé%%g%Fﬁggﬁg?%ﬁ%g to the invention
is characterised in that the proportion of term nal double bonds,
relative to ahh feticbrghthoiinaf of e potasehdverdipptoyibk ifveadon RY ih ke dpokale
nunber of poI%ether pol yol nolecules), is in the range fromO to 10
m | liequi val &htle g@erq%g}‘,gnv@géilhme@éirwenx methyh | syl nar9EopyE dFonaPpYl, n-butyl,

sec-butyl, isobutyl, tert-butyl, cyclohexyl and/or phenyl. R1 is preferably methyl.

Then the epoxide used is propylene oxide. Mixtures of propylene oxide and ethylene



30 Another commmon nethod is the determi nation of term nal doubl e

bonds usi ng BRMINOLIZT-WOMNARH NAT - 12 - nercury acetate in accordance
with I SO 17710. The content can also beO mlliequival ents per kg
tom | liequivalents per kg. Polyether pol.gols according to the

invention can furthernore have functionalities in the range front oand

nol ar masses ..t 1 : n

enbodi nment 019 k{aﬁeﬁgé{k%g?ﬁ%eér%po esoF&glélgg gomg{%dg%@%e I n@%‘%{gl %‘nﬁluﬁahty of
mol ar pr opor migtresfoflpropyidne dxydh Wéthgemmade srithOranolieriixdngd 0Qioswhfalso
This is understood to be the nolar proportion of primary hydroxyl

groups as coRpHFEdNEIessE/tondary hydroxyl groups in the pol yet her
pol yol overall, in other words not relative to a single nolecule.

This can be ﬂ?agisrme%ﬁm%ﬂéﬁ MM@%Q&%&&%&@Q% e %V&Qm%ﬁg%@ole e

proportion can In aran rom>Ss no % or from
ol % to _585cpaidé catalyst frustehel cenipnelesrmnt ocﬁbatthmdptdrtylanhlmi Eﬁhisycﬂtalyst

according to the jnvention jt has a of - to 100
my KOH g. Th&rsisap w&o SPARTECT &R %%2d8t%$/9ﬁ”ﬁéﬁ rﬂer Yeetpé %ﬁ@eu@f&fm@ yst,

dard DI N > e
stanadar G_'))gs‘azi':gl)% o ?hazl %9 |rrent O%o]-nﬁ:ufa? adfO5 0> OerGU Y 9

to 50 mg K n er enb e po yether pol'y
accordi ng tOptdj}ertldiGfltpbb/(&thet' daaSalsm backd Ovek.le tof < 00 Odt. ¥y alkOpagictilanty
KOH g. The acid val ue can be determ ned by refer nce to, the sfandard

DI N 53402 an@fecf%fﬁblé(l 3b Bé 002NV KEHP yticdaty s egptéyetberezr I PRy
to -4.8 hengolgglg ARESE Merh V@Htﬁlﬁ&l(ﬁlFﬁtg’ S0 Sd%ﬁj é‘n{?l?lloé'lgmgge
n I ing to the

pol yol conpo o rising a p yether accor

i nvention andacﬁﬂﬂidrln%&bf)&ld%)gﬁmbhes <ab mhghgelrzeﬂqirefembwédooag!m&&o
0,, ,N IRlI\/(4 25 in which and R9 are mdependently of each ot her
hydr Ogen $008r 51,0§,| Polb(pxy}gwlg@) Polyeis, \WopRgaeular f1pls and/or triols, with a

number-average molecular mass of =1000 g/mol to <4000 g/mol are cited by way

of example.

15 In a further embodiment of the process according to the invention the cyclic
carboxylic anhydride used in step 2 is selected from the group comprising phthalic
anhydride, tetrahydrophthalic anhydride, succinic anhydride and/or maleic
anhydride.

In a further embodiment of the process according to the invention the catalyst used

20  instep 3 is selected from the group comprising:

(A)  Amines of the general formula (2):

/O\Mg “R3 (2)

25 in which:
R2 and R3 are independently of each other hydrogen, alkyl or aryl; or
R2 and R3 together with the N-atom bearing them form an aliphatic,

unsaturated or aromatic heterocycle;



R8 and R9 together with the N-atom bearing them forman aliphatic,
unsat ur at ed BMSAIONE7iWWOHSAEBr ocycle; p is a whole nunmber fi-om1l to
10, i.e. 1, 2, 3, 4, 5, 6, 7, 8 9 or 10; R10 is hydrogen, al kyl or
aryl; or 5R10 denotes -(CH2)y-N(R11)(R12),, in which: R11 and R12 are
i ndependently of each other hydrogen, alkyl or aryl; O Rll and R12
together with the N at beari ng themforman aliphatic, unsaturated
or aromatic heterBﬁy%PﬁgkfﬁymﬁgggmwﬂgH@’nunber frgn11 to 10, i.e. 1,
2, 3, 4, 5 6, 7, 8 9 or 10; (B) Amnes of the general formula (5):

R1I3 ONO rR15(5)Rhﬁsmhﬁg§m,Bk@ihgmhygkogen, al kyl or aryl; 15R14 and
R15 are independently of each other hydrogen, alkyl or aryl; r and s
are i ndependent | yR4fdepeteh—Gitr NMRAERAZuntsbichf rom 1 to 10, i.e. 1,

2, 3, 4, 5, 6, 7, 8 9 10;, ,and/ or.; i
B azabi byc oL 2. 2. 2] oct Bk 2H RIART & PR bty of sech et prdipgen alkot or vl
20di al kyl benzyl anype, di met hyl pi perazi ne, 2,2'-di nor phol i nyl di et hyl
ether and/or pyridine. In certain variants such conpounds can al so be
used as bl owi ng cat al yB#%, anghiRéR tnsgihsr twith thédy-appmefheppng themyform an
catal yse the reaction gof .t he isqoc te groups. with, water to form
carbon di oxi de and to glquggg,eqm%}{ageﬁaorgtgggq SFOPE et i on with
hydroxyl 25 groups to ey dwHeRtdaaiher #bRUPSR. 10For that reason this
conposition can be used directly in the production of polyurethanes.

If Zerewitinoff-active hydrogen atons BMS 09 1 127-WO-NAT - 14 - are
present, theé® cadaipexaf thagensel foradpGwat ed i nto a pol yur et hane
matrix. This reduces the content of volatile organic conpounds in the
pol yur et hane. N, NDi nethylethanolanine,#{gs(Z-(dinethylanino)ethyl)
ether or Nmethyldiethanol amne are preferred. 5 The proportion of

t hese conpounds (A), (B) and/or (@_ relptiveyto the polyol according
to the invention can be for exBEP1 epfpify,t 110, BBO @m preferably

in which:
R5 is hydrogen, alkyl or aryl;
R6 and R7 are independently of each other hydrogen, alkyl or aryl;

m and o are independently of each other a whole number from 1 to 10;
15 and/or:

(C)  Diazabicyclo[2.2.2]octane, diazabicyclo[5.4.0Jundec-7-ene,
dialkylbenzylamine, dimethylpiperazine, 2,2'-dimorpholinyldiethyl ether
and/or pyridine.

The catalyst which can optionally be used in step 2 of the process can likewise be

20  selected from groups (A), (B) and/or (C) described above.

Amines of the general formula (2) can be described in the broadest sense as amino
alcohols or ethers thereof. If R4 is hydrogen then the catalysts can be incorporated
into a polyurethane matrix if the polyether polyol is reacted with a polyisocyanate.
This is advantageous as a means of preventing the escape of catalyst, which in the

25 case of amines can be associated with disadvantageous odour problems, to the



ppmto .5 5000 m and nore preferably .1.00 ppmto .2000 ppm The
present i nveﬂ&iﬁ&h@ﬂwdes a pol yur et hane pol ymer, obt ai nabl e
fromthe reaction of a polyisocyanate with a pol yet her polyol
according to the invention or a 10 pol yefgher polyol conposition
according to the invention. Al so i ncI uded according to the invention
under the te ) n Y8

the reacti on%gbm%wb%k!y?ltsf%%yg g%e W 'E) kg{“g%ﬁg et hegémég%? i nvjaf’dl?i §%11°§5,9E1
i nvention or campehndel preblepnl yol conposition according to the

i nvention. The present inventi on is illustrated in nore detail
by the exanples bel ow. The me es of the materials
and abbr evi at\"BHES %la g&?@aégnpaﬁ E geszn E]a*&eéwds%@aﬁ?eas Amino
(DABCO) : Al dr i Ilgl& amo% L“%ﬁ @&O?fﬂﬁ%n@r ﬁ afy gﬁ i) these catalysts can
Bi s(2- (di net am no et hy er (DVMAEE): AlTa™Ae

Tri et hyl am ndakédvdebeﬁncﬁfpofated aﬂng/aipolgbteﬂmhemamvhydrl de (THPA) : Al dri ch
The analyses were performed as follows: Viscosity: MCR 51 r heonet er

from Ant on Paar termnation of t em)lar r i m
groups: by ' HHIREEETEER RRTINESEAREG O S et RO {%)?%3 %ﬁf%&%ﬁ]ﬁ‘*
val ue: by ref g ch@nPh 23260 R fla k3l aHEnidihT HELEAOR LN

BN 00 1 127 VDR a0 O R Gnd F3 el R ?a)lt‘ @
precursors: Préldus Shwre%re Iésilltﬁ gyecdl] an pafhpy( d\igwpdmmh}daaﬂ@)notammé omi bils(2-
an OH val ue ?f 2%5 gﬁ’ ahél 0. 024 g of DMC catal yst (produced in
accor dance wigiegp! “? t 9e ) were 5 placed in a 1-litre stainless
steel pressure reactor under nitrogen, heated to 130C and then
strippedfor 13Q fHﬂtlEléi‘tp?éfeﬁéd thal iPAE apihé 6f BRSRLhAGI mrﬁqﬁgg(g,gﬁshg Qkghy 1t RE
reactor. Then 682 g of propyl ene oxide were added at 130C within 3
hours. Fol | owhd(RA apodydmogactmon 2 iamd at= 230Mig chasbablrdsshs comstlamt N-
pressure in the reactor, highly volatile conponents were distilled
of f under va&FElPH@F&QWB}c 30 minutes 10 and the reaction mxture
was then cooled to roomtenperature. The OH val ue of the product was

34.1 ng KOH %ﬁtﬁn@héf'eﬁfbgghﬁdlt Ggﬁlg)pré?ées@@c?cofﬂy AS to e SLKnEas (iR m&l&? ra@logn
of a pol y(oxypropyl ene) triol an CH val ue of 238 KOH

0.024 g of DMEpcavhkbyddic a(nhydrdimtedlydm)affbcgmt@annéhmptdduﬁmb@mﬁ@blrgztgp A2ip

i 1 ogen heatel t DSOC hdlt R SrRBED 7H0s 38 Unibes AoBhEayY

whi | e passi ng=ngi r pgeritiRr.qugh the reactor. Then a m xture of 504 g
of propyl ene oxide and 38 g of ethylene oxide, followed by a m xture
of 53 g of propyl ene oxide and 17 g of ethylene oxide and finally a
m xture of 3%ng ﬁ:rthpr @pxbbéwn@mfd@e amdc:fss agcqsﬂme;t toy theniaventioethgegagalyst

added 20 at 130C wi hour s reactl 0
0t o eat abpmaihiz Ab et OBF cBtoed pfM e MuBgRls € ARkRl it of% lin
conponent s Wegdposticit bt BB0QTHn WNdersovas! waﬁve%%é Qétal391a§§|_r6‘i‘1ﬂ1@$e&'ﬁ@n

the reaction mxture was then cooled to roomtenperature
val ue of 20he bpﬁdeuGtevaaéfl‘Q@rﬁporngdivcgt&hﬁt eanvilse be i 24P O(BTjo 631298 ppm.

mPas. 25 Pr © e 3he ecl:pphes correspondingly if such a catalyst is used in step 2 too.

In a further embodiment of the process according to the invention the molar ratio in

step 3 of ethylene oxide to hydroxyl groups in the product obtained in step 1 is

=090 : 1 to <5.0 : 1. The ratio can also be =1.0 : 1 to <2.0 : 1 or preferably
25 =21.05:1to<1.2:1.

The present invention also provides a polyether polyol having primary hydroxyl end
groups, obtainable by a process according to the invention and comprising a

polyether block, a terminal hydroxyethyl group and a diester unit linking the



117.6 g of a pol (oxg/_)oropyl ene) triol with an OH val ue of 238 ngy
KOH g and O.Mal yst (produced in accordance with EP 0
700 949 A2) were placed in a 1-litre stainless steel pressure reactor

under nitrogen, heated to 130C and then_gtripped for 30 m nutes at
0.1 bar vvhi | e passing nitrogen t hrough the 30 reactor. Then a m xture

7270 RaT - BURCHF U B 0tertinfl RoaShOUAS Bt A5 G e gt

m Xt ur propyvf'ene oxl de
and 17 g of etdppktéore odxdrahénal tdmahleabdndxtterlﬂmfto%I @n@fgrcprp@pgﬂ BB epolyditicke
and 35 g of ethylene oxide and finally a m xture of 21 | ene
oxi de and 49rglyst e mdHedeyalends prerke tﬁdﬁé@n’dﬂleﬂ%ée\?@tpﬁhgslp cﬂ.‘i’?{iéefhef

Fol |l ow ng a
inthe 5 rea@?@ﬂ Eflgfg}% néﬁgoébg?iqqéce%%g&gkgﬁgzgag%el§v |n§?€ﬁlgghd#¥§un elr
vacuum at 590Gbfaiited3A thisnuedye Foarttdt tda€or edferichanishxdelivethva@bbbietencoo] thd
to roomtenperature. The OH value of the product was 35.3 ng KOH g at
a viscosity @pseys ipregubtageials of issmthesie] ow sunmari ses the data for
precursors A B and C Precursor A Precursor B Precursor

Pol yoxypr opy keme & .0l eIErﬂ dhérebo ]tﬁg p@ly%@r BroMeat %@%ﬁ{ple[ 94 ad e%ﬂme

0.024 0.024 opy ene Tene oxX
oxide block, propyiene oxide block, ethylene oxide/propylene oxide mixed block

and/or any sequence of these blocks, started on a di-, tri-, tetra- or pentafunctional
10  alcohol. The number of monomer units in the polyether block, in other words for
example the number of ethylene oxide or propylene oxide units, can be in a range
from =10 monomer units to <5000 monomer units, preferably =50 monomer units

to <1000 monomer units.

A diester unit which can be attributed to the product of the reaction of an OH end

15 group of the polyether block with a cyclic carboxylic anhydride is connected to the
polyether block. In a ring-opening reaction a semiester is initially formed which then
reacts with ethylene oxide to form the hydroxyethyl end group. Examples of the
cyclic carboxylic anhydride are phthalic anhydride, tetrahydrophthalic anhydride,
succinic anhydride and/or maleic anhydride.

20  The polyether polyol according to the invention is characterised in that the
proportion of terminal double bonds, relative to all end groups of the polyether
polyol (meaning the total number of polyether polyol molecules), is in the range
from =0 to <10 milliequivalents per kg, regardless of the molar mass. For all
practical purposes it is therefore free from unsaturated end groups. These end groups

25  would reduce the functionality of the polyether and bring about corresponding
disadvantages in the production of polyurethane polymers. Terminal double bonds
are avoided for example by polymerising the polyether block onto the starter alcohol
by means of DMC catalysis. The polyether polyol according to the invention can be
checked for the absence of unsaturated end groups by 'H-NMR spectroscopy.

30  Another common method is the determination of terminal double bonds using



[g/ g] 682 / 0 504/ 38 439 / 33 Propyl ene/ethylene oxide [g / g] 53
/ 17 53 / 17 B0 EHeWENATene oxide [g / g] 35/ 35 35/ 35
Propyl ene/ et hyl ene oxide [g / (] 21 / 49 Proportionof
et hyl eneoxi dein total epoxide used [W.%, 0 15 24
mercury acetate in accordance with ISO 17710. The content can also be =0
milliequivalents per kg to <5 milliequivalents per kg. Polyether polyols according to

the invention can furthermore have functionalities in the range from =2 to <6 and

molar masses i the range from =1800 Da to =20,000 Da.

5 In one embodiment of the polyether polyol according to the invention the molar
proportion of primary hydroxyl groups is =50 mol% to <100 mol%. This is
understood to be the molar proportion of primary hydroxyl groups as compared with
secondary hydroxyl groups in the polyether polyol overall, in other words not
relative to a single molecule. This can be determined by '"H-NMR spectroscopy, for

10 example. The proportion can also be in a range from =55 mol% to <90 mol% or

from =60 mol% to <85 mol%.

In a further embodiment of the polyether polyol according to the invention it has an

OH value of =10 mg KOH/g to <100 mg KOH/g. The hydroxyl value can be

determined by reference to the standard DIN 53240 and can also be =15 mg KOH/g
15 to <80 mg KOH/g or =20 mg KOH/g to <50 mg KOH/g.

In a further embodiment of the polyether polyol according to the invention it has an
acid value of =0.01 mg KOH/g to <5 mg KOH/g. The acid value can be detenmined
by reference to the standard DIN 53402 and can also be =0.02 mg KOH/g to
<4.9 mg KOH/g or 20.02 mg KOH/g to <4.8 mg KOH/g.

20  The present invention also provides a polyether polyol composition comprising a

polyether polyol according to the invention and additionally:

(A)  Amines of the general formula (4):

I!?S
o, _N
R107 \(v); “R9  (4)

25
in which:

R8 and R9 are independently of each other hydrogen, alkyl or aryl; or



OH val ue [ng KO—I/gg 34.1 34.6 35.3 Viscosity [nPas, 25C] 967 954 916
10 2. Reacti M—W‘M sed precursors with cyclic anhydrides and
et hyl ene oxi de under am ne catalysis: Exanple 1 (conparative

exanmpl e). 400 g of the DMC-catal ysed pregiusor A 40.66 g of

t etrahydropht hali ¢ anhydri de and 0.462 g (1000 ppm relative to the
conpl ete batch) ofg ta‘hﬂ?«fd%g&ﬂé 'tl){\ﬁ{eq\l—gioﬁfﬁgring%ng’ﬁ)r%l abPaf il VA

17 - in a 1-litre stainles teel pressure reactor |troden

The nol ar rati o ofmsuniryted iod erotratic hetelvegtelexyl groups in precursor A
was 1.1 : 1. Then the m xture s heated to 125C and stirred at this
tenperature for 3PAbEMGOleTHERPesitonpl tp b 1€t}m2bé»n"eso§=|7d§ #6F &0net er ed

into the reactor at 125C over a period of 30 mnutes. The nolar 5

ratio of ethyl enerqyiideydrOodnh K hYS P ?’J)r groups in precursor A was 2 :
1. Following a post-reaction tihe at” [ 25C to establish constant

pressure Bn the r&6tdengtehi-Hiy,~NRal)j(R&2)c omphioknt s were distilled
of f under vacuum at 90C_for 3%0 m nut es nd the rea n.m xture. was

then cool ed to room t efpéraf &l arepdensn 8“%? Cl&f’%‘ceﬁ YHPEEu At yhasaryl;
23.6 ng KOH g at g,viscosity (25C) of 4140 nPas. The very high acid
value 10 shows that only a small conversion with ethyl ene oxide
occurred. Exanple 2: 4801gndRI1fhegdidCwidhtthé Wsadmfreedny them Brm40. 66 ¢
of tetrahydrophthalic anhydride and 0.462 g (1000 ppm relative to
the conpl ete batch) of 2 ‘(flsﬁﬁuééttmfe?t‘i%‘afﬂéﬁﬁ%‘:é?c e placed in a

1-litre ai nl ess stee I r 5504 t4 @Q T | ar
rati o of Slgnhydri de to %F}%ﬁ@é}réor%/ b%gﬁgﬁlpls%ﬁ%eé?éég?%o{’g g’\wfég %‘Srf@

Then the m xture was heated to 125C and stirred at this tenperature
for 3 hours. (BhenAiindPoigheferetdlfbrmnga (i de were netered into the
reactor at 125C over a period of 30 mnutes. The nolar ratio of

et hyl ene oxide to the hydroxyl groupsd_i{ﬁ] precursor A was 2 : 1.

Foll owi ng a post-reaction tinme at 125 % establish constant 20
pressure in the reactor, highly volatinNe camponents were distilled
of f under vacuum at 90C for 4 nﬁ&”é% }%t hB1beacfS)on m xture was
then cooled to roomtenperature. Product characteristics: OH

val ue: 28.2 nmg KOH g

in which:
R13 is hydrogen, alkyl or aryl;
15 R14 and R15 are independently of each other hydrogen, alkyl or aryl;
r and s are independently of each other a whole number from 1 to 10, i.e. 1,

2,3,4,5,6,7,8,%o0r10;
and/or:

(C)  Diazabicyclo{2.2.2]octane, diazabicyclo[5.4.0Jundec-7-ene,
20 dialkylbenzylamine, dimethylpiperazine, 2,2'-dimorpholinyldiethyl ether
and/or pyrdine.

In certain variants such compounds can also be used as blowing catalysts, which
means that they preferentially catalyse the reaction of the isocyanate groups with
water to form carbon dioxide and to a lesser extent also their reaction with hydroxyl
25 groups to form urethane groups. For that reason this composition can be used

directly in the production of polyurethanes. If Zerewitinoff-active hydrogen atoms



25 Acid value:2.58 ng KOH g Viscosity (25C): 3035 nPas Primary OH
groups: 65% BYHMH LIZ-WO-NAT400 g of the DMC-catal ysed precursor A,
40. 66 g of tetrahydrophthalic anhydride 30 and 0.462 g (1000 ppm
relative to the conplete batch) of bis(2rdimethylam noethyl) BM 09
1 127-WO- NAT -18 - ether were placed in a 1-litre stainless steel
pressure reagto e I . r E f dr t
hydr oxyl grog%sﬁﬁe%&g’r@g%r égotglg' V\(/:aagrb% %%II%O r#%%%nq? %ep(?r?%é%ra gg\%/aagqu' Jﬁ%s
heat ed to 12&dduasd tisd icomtest af soltBe topied abiipeuldyr i3 the Woburdhar. N,N-
21.42 g of ethylene oxide were netered into the reactor at 125C over

a period of PiBethyefhanelgminge motig2-(@apsteylaminedehylene e t oot he N-
hydr oxyl grouy J r : 1. Followi ng a post-reaction
time at 125C e@ﬂé@F@%foﬁéﬁ&ggﬁégPﬁéﬁ%eér essure in the reactor, highly
vol atil e conmponents were distilled off under vacuum at 90C for 30

m nutes apd tThe pregatioe pfnfheidl cempashds h@n), ¢Bplaad/ot qC) aenitivenpehatpolwl

Product characteristics: 10 OH value: 32.8 KOH g Acid val ue: 0.04 ng
KOH g Vi scospesprding o) the gmeniimg garppg f?ﬁﬁyar@#%w tes 5944609 ppme preferayy

400 g of the - a , opht hal i c
anhydri de an%f&g{og%%mggﬁw@%%lt%fe\r/%ﬁ %jto gg&%&?rp%@?*%gﬂ'ch) of
bi s(2-di net hyl am noethyl) ether were placed in a 1-litre stainless
st eel pressufae peaehioinvamiter also tprodéss. a PhBurmhame godgmer, obtagtabledfroniethe
to the hydroxyl .groups in precursor Bwas 1 : 1, Then the_m xture was
heated to 1285%@chemokt pplvisgcyanatenyih e popether gplyok aconlipgip e inyraHongr

21.74 ¢ e i i . rea d r
oo Sathy BRSBTS Rl B R O Blech Rt
hydr oxyl gr oudgsSinventivre atides dhe Berw $pdyurethand-@blyast'n greapiepslymesachihipable
time at 105C to establish constant pressure _in the reactor, highly
vol ati | e compoHelhesearbpR ol Belyispeanaervifineelyeiher rgrardingdo crigycogign or a

m nut es and i ] X1 - 0 room t enperature.
25 Product Chgﬁg@t@@élg@%lﬁﬁé @ngﬁgqlégggth%gwﬁ%% Aci d val ue: 0. 05 ng
KOH g Viscosity (25C): 2437 nPas 30 Prirnary OH groups: 73% BMS 09 1
127- WO- NAT - Th® predexaipleatin i40iQustratefl inhmoMistedittal fieeekaprpdesubslow. Bhe

T e e O e B s ey B e
2,2,2-Diazabicyclooctane (DABCO): Aldrich
N,N-Dimethylethanolamine (DMEA): Aldrich
Bis(2-(dimethylamino)ethyl) ether (DMAEE): Alfa Aesar
Triethylamine: Aldrich

20  Tetrahydrophthalic anhydride (THPA): Aldrich

The analyses were performed as follows:

Viscosity: MCR 51 rheometer from Anton Paar
Determination of the molar proportion of primary OH groups: by 'H-NMR (Bruker
DPX 400, deuterochloroform)
25  Hydroxyl value: by reference to DIN 53240
Acid value: by reference to DIN 53402



ether were placed in a 1-litre stainless steel pressure reactor under
ni trogen. Th8MS Gfol HY7-WOtNAT of anhydride to the hydroxyl groups in
precursor Bwas 1 : 1. Then the m xture was heated to 125C and
stirred at this tenperature for 3 hours_.l'[hen 21.74 g of ethylene

oxi de were netered into the reactor at 145C over a period of 30

m nutes. The | gr rati hyl ene, oxide to the hydroxyl groups in
precursor B \}\angrogu‘?tmf.Ofﬁbﬁoﬁgﬁ'ﬁéaﬁsiﬁi&ﬁg}%ﬁ%ti on tinme at 145C to
establish constant pressure in 10the reactor, highly volatile

conponent s werRuekosit | | ed of f under vacuum at 90C for 30 m nutes and
the reaction m xture was then cooled to roomtenperature. Product

charact eri stilés6 gef vapalEozgprepyignaCGHoy waki eh (AT welug,. €62 FymigdHO4l/a sind

Viscosity (2 1 222 s Prinmgry OH groups: . 69%E l.e- 6+ of

Uhe DV wat aPyBade BF EE st Uph ot SR iape HIRICER b o25hd e
anhydri desangia@ed &3 ad -t AR stdef ppdsb e ré&tdrh_ﬁld@@ﬂﬁﬂ()??l@, atedhty 1B0°C
bi s(2-di net hyl am noethyl) 20 ether were placed in a 1-litre stainless

st eel pressuped tlencstolppeh der 3hininogerat Orhdansilale passing rgfrogenhiperughethe
to the hydroxyl . gr S i recursar B s 1,1: 1. .Then the m xture
was. heat ed + 5B sf £ S PHaRent MR it adion RoP o5 Chulhe! Y
21.74 g of eFhNLRRE apdsHRaVRIEIBRET RIC tBleStabl® doBSaktGIredtirelil Fhe RUEDT,
a period of 30 minutes. The nolar ratio of ethylene oxide to the

hydr oxyl gr obhly volplilecamponerss dBrepdistilped: off undag|viagmion gt 30°C for 30 minutes
post-reacfion tinme at. 105C to establis onstant pressu R the
Poactor - Thi gnd WGeRion dRealn SRR RS ek R REHT Rral SRR TRabl vl aee
at 90C for 3 rdﬂu@W@&g3ﬁﬁﬂﬂlgtIh©Hg§§t(ht\ii%sﬁ§'gﬁSUCFOWﬁlPﬁn cooled to
roomtenperature. BMS 09 1 127-WD NAT -20 - Product characteristics:

OH value: 32.2 ng KOH g Acid value:0.53 ng KOH g Viscosity (250 : 2750
mPas 5 Pri maPyec@rogBoups: 74% Exanple 7: 400 g of the DMC-catal ysed

: f h ht hal i. i _
precarsor B atts%8 oAb EREALPA ARG BTN VhAR FLritoR g and

bi s(2- di net hyl@ax NeetDME) cRLINR(piRibeePlRs&drdacd withl ER 102760 840 £5Swere
steel pressure reactor under nitrogen. The 10 nolar ratio of

anhydri dé5t o ptased iy drlokipé sigirdensssteeh ppesawra reastorBinggs nitropen, jheatpdetn k398C

m xture was heated to. 12 and stirre this.temperature for 3

nour s, - Then 950 16 EpBET T 88 aSbleh e EF bl iR RE g ety gl te
at 145C over racRe! TRéh @fmiRQiréloh e of pRpIRheoxIdRtdng 3 é&ifhavﬁﬁélﬁ oxide,
oxi de to the hydroxyl groups in precursor Bwas 2 : |I. Following a

post - r eact i ofolidwad Bt a M4iBOre of 63 t2adf prohylenh oxidatangdrldss of ethyleng Skide and

600 for S0 frBbifal TRE M ERDIdR Hidk GresLlt Mhus Lt s e

room t enpgr atpnggeErAdHEt3 GbakaFbREWRl § ost-reaction time at 130°C to establish
constant pressure in the reactor, highly volatile components were distilled off under
vacuum at 90°C for 30 minutes and the reaction mixture was then cooled to room
temperature. The OH value of the product was 34.6 mg KOH/g at a viscosity (25°C)
0f 954 mPas.

25  Precursor C:
117.6 g of a poly(oxypropylene) triol with an OH value of 238 mg KOH/g and
0.024 g of DMC catalyst (produced in accordance with EP 0 700 949 A2) were
placed in a 1-lifre stainless steel pressure reactor under nitrogen, heated to 130°C
and then stripped for 30 minutes at 0.1 bar while passing nitrogen through the
30 reactor. Then a mixture of 439 g of propylene oxide and 33 g of ethylene oxide,



OH val ue: 28.3 ng KOH/ g Acid value:2.84 ng KOH g 20 Viscosity
(25C) : 2525 nBMS W1 HErYOMAGr oups: 66% Exanpl e 8: 400 g of the

DMC- cat al ysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm relative to the ¢ | et e batch) of

bi s(2-di nmet hyl am noethyl) 25 ether were placed in a 1-litre stainless
st eel pressure, I to r ri

to the hydro%q}ovgeﬁgo gmilil}{r%g%r()(-‘:fcrygr%or rgp%%ltﬂe {@é ?rid {ﬁ% @%IEQQBX%UT%&E‘

was heated t enildb{oBI8lg ot pfop§Rnabxidbiagd BE e el Jx@de ahdnfnilly.a nhib@ire
21.74 g of ethylene OXI de were netered into the reactor at 90C over a

h
period of 30 oﬁ¥ h am&svropwr@e ewsidgrand 40 molorthensyédreweneiadded ¢ ¥3REC within 3
8111‘8

hydr oxyl gro LaCUr sor | ] ac
Bis. PasofiTndar 1 e ® RtliBE-sB8ohiRRH &8

time at 90C k&S 0
t he peagdsofor, M%ﬂl'?'%la\tﬂé aémb@eﬁ@rmaamtﬂlemﬁesw&duﬁdatow(:umdeo

I's ons
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vacuum at 90C for 30 minutes and the reaction m xture was then cool ed

to room t enpatingtes end theotRgetion Faxiee wes sﬂnﬁnc@olmwmoué tepapepating. KBpYQH
5 Acid val ue; 2 41 K Sit 5 3074

gr oups: 75%I¥§ F@gém%gwas%fg IXBI(\{?%g %allscosgé( gi) ?g@ér?ﬁgas 20. 64
g of tetrahydropht halic anhydr| de 10 and 0. 232 g (1000 ppm relative
to the conpl ghBletaictdy s@himbiisds2heilae fdipréstidoech Blapd € her were pl aced

ina l-litre stainless steel pressure reactor under nitrogen. The
nol ar ratio pf-anhydri-de-to-the-hydroxyl groups—inprecursor—B-wa
1.1: 1. Thenjthe m xture was heated to 125C and sti rPrremrwt ?ﬂe'msrsor Precursor
tenperature for 3 hours. Then 6.0 g of ethyl ene oxiid gere net er ed c
into the rea,tor at 1250 over a period of | 15 30 minute The ol ar
rati o of ethylene—oxide—to—the II_yUI U)\yl groups HA—precursot—Bwas %
| . Fol | owi nipl¥pxypeapyleaadialon time at 125C t tBlest abl i1k ¢ )néﬂéﬁt 117.6
pressure i n the—+eactor—highly—volati-e—conrponrents—were st+e
of f under vaclMi eatalgC for 30 ni nutes and th&]reactl(bﬂ?‘hl kt Giid4wgs 0.024
t hen cool ed to+roomtenperatureProductcharacteristics—20 OH
val ue: 24. 1 npPr@eup/dbyldneatide: 4. 75 ng KOH glgiglcosi 6§2 ( 25CH02%838 | 439/33
nmPas Primary _(OH groups: 63% Fxample 10: 25 300 g of the C- catal ysed
precursor C, BbpAdngethfletiebiabydropht hal ic afhygride and 0] 338/ | 53/17
(1000 ppm relative to the conplete batch) of DABCO
Propylene/ethylene oxide [g/g] 35/35 | 35/35
Propylene/ethylene oxide [g/g] 21749
Proportion of ethylene oxide in total| [wt.%)] 0 15 24
epoxide used
OH value [mg KOH/g]| 34.1 34.6 35.3
Viscosity [mPas, 967 954 916
25°C]
10 2. Reaction of DMC-catalysed precursors with cyclic anhydrides and ethylene oxide

under amine catalysis:

Example 1 (comparative example):

400 g of the DMC-catalysed precursor A, 40.66 g of tetrahydrophthalic anhydride

and 0.462 g (1000 ppm, relative to the complete batch) of triethylamine were placed




(triethylenediamne) were placed in a 1-litre stainless steel

pressure readiMioUNPIFWEINADgen. The nolar ratio of anhydride to the
hydr oxyl groups in precursor Cwas 1.1 : 1. Then the m xture was
heated to 125C and stirred at this tenperat ure for 30 3 hours. Then
16. 63 g of ethylene oxide were netered into the reactor at 125C over
BMS 09 1 127-WO riod of 30 mnutes. The | ar ratio of
ot hyl ene oxi b & & e SRS AT GRS FAOF GRiIFS Sitraeied By Tholgf raflo Bt
Fol lowi ng a a&%mnae@&tﬂeq&d&dm gRfupd ZPfreb@sESAaRAs B : qomﬁé@nﬁe rﬁ’i&ﬁﬁéWa@

in the reactor,” highly vdlatil e corrponents were distilled off under
vacuum at 90@edtet to3RSAC muﬂ eBreheat thisgempereturofor Fibouws: dhewmd! . #hegnf etylend

(o 7o ey BpREh o1 L2, SOV e
OH groups; 7%0'—:6%1&16365{1de3@0ch9 h?éro&ﬁegr% B ¥RLYSEA REEE YN SSlIcwing a

31.59 ¢ of t etrahydropht hal i ¢ anhydride and 0.348 g (1000 ppm
relative to phg-reaniphdinee ta&tl@ﬁ?c di) dsltabﬂlsldlcnmtmlmbdsmminaﬁleneaw ghighly

placed in a 1- re stalnless ure react

P frogen. Thaolblesommanrgs Seredingii SE SRE Rl o Bligt 196 S0 pdutpnand te
precursor C Wagtidn hixturk: stﬂﬁéh Ecﬂﬁecﬂo’%bﬁﬁ%ﬂﬁ&aﬁ?@%@ atif vJal?ré%f @f%mduc’s
stirred at this tenperature for 3 hours. Then of ethyl ene

oxi de were nwtasr28d mgﬂﬁ)H@atrzea]smsrtydﬁS"Qm464&rmEaisp7§Ine Wydnﬁglﬁﬂzid value
m nutes. The Iar tllo of eth Ieneo q’g{toth ﬁlcéir yl groups in
precur sor0C fARHhs at yFB‘PlF‘B\‘RP’hg’FSéO‘bB’ £ ioFHee 125C to
establish constant 20 pressure in the reactor, highly volatile
component s wWekgmdiest:i | 1 ed of f under vacuum at 90C for 30 minutes and
the reaction m xture was then cooled to roomtenperature. Product
characteri st 408 g @HhePME:-Gualgsedgpr@rioy L5Heh @ of dbtuaitydrophthaljc k@ky/dgide

Vi t 250) : OH 65% I ;

g of the DVCHEL: Di2ed Pl 867 couiesdby e tamnaR, drisii AL PABCS
anhydri de 30 Qtl@le%é@la&n(e}%e RPEed if |aaf-'11‘ti’en srté?nl’éékestgélrﬁ?és%ﬁx% RGN in®r
bi s(2-di net hyI amnoethyl)” BVM5 09 1 12

15  nitrogen. The molar ratio of anhydnde to the hydroxyl groups in precursor A was
1.1 : 1. Then the mixture was heated to 125°C and stirred at this temperature for
3 hours. Then 21.42 g of ethylene oxide were metered into the reactor at 125°C over
a period of 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in
precursor A was 2 : 1. Following a post-reaction time at 125°C to establish constant
20  pressure in the reactor, highly volatile components were distilled off under vacuum
at 90°C for 30 minutes and the reaction mixture was then cooled to room

temperature.

Product characteristics:

OH value: 28.2 mg KOH/g
25  Acid value: 2.58 mg KOH/g

Viscosity (25°C): 3035 mPas

Primary OH groups: 65%

Example 3:
400 g of the DMC-catalysed precursor A, 40.66 g of tetrahydrophthalic anhydride
30 and 0.462 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)



ether were placed in a 1-litre stainless steel pressure reactor under
ni trogen. Th&Mftar 127a%0eNAT anhydride to the hydroxyl groups in
precursor Cwas 1.1: 1. Then the m xture was heated to 125C and
stirred at this tenperature for 3 hours., Then 16.63 g of ethyl ene

oxi de were netered into the reactor at 1585C over a perlod of 5 30

m nut es. The Iar ra | ene .oxide.to the r 0X ou |
precur sor rvere pl acﬁ%l"? 3V\]t ﬂéeét%@éis ?tE%chF%‘Hmﬁ Oﬁf‘x‘i“égw b, The
establish Coﬁﬁlﬁ%u&ﬁﬁéﬁiéﬂﬁdé%ﬁx@%yﬂl%%;lt é,%upshh édﬁréb?ha%;hé £1: 1. Then the
conponents were distil of f undef vacuum at for 30 mnutes and
t he reacti onmikire vesviestadhten1266] eat Etarred)@mthlertpapecawaafozPB dmutﬁt Then
characteristics;, 1 val ue; 34. 6 KOH/. cid val ue

U acosi by ( 285724595 HelEe Bidearge GRe g b e oy Orie) 65 Cio S £ RREORAF

- 24 - Tabl e%(}%nzgﬁﬂe@"ﬁ%{%@f fﬁ%%ftehﬁfléii@to%cfeQB TR RO 83 gHu%s %?precursorA
Example 1 Pol yet her polyol from precursor Type

[g] 400 400 4!@1@ 2401] Rbllommg g papdioradtion tmmhatdi2i56E to establish constant pressure in

the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

10 OH value: 32.8 mg KOH/g
Acid value: 0.04 mg KOH/g
Viscosity (25°C): 2685 mPas
Primary OH groups: 69%

Example 4:

15 400 g of the DMC-catalysed precursor B, 37.54 g of tetrahydrophthalic anhydride
and 0.459 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a I-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then

20 21.74 g of ethylene oxide were metered into the reactor at 105°C over a period of
30 minutes. The molar ratio of ethylene oxide fo the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 105°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for
30 minutes and the reaction mixture was then cooled to room temperature.

25
Product characteristics:
OH value: 32.8 mg KOH/g
Acid value: 0.05 mg KOH/g
Viscosity (25°C): 2437 mPas

30 Primary OH groups: 73%



Type THPA THPA THPA THPA [g] 40.66 40.66 40.66 37.54 Mol ar ratio of
{ 7 Ay /g

anhydri de toBl

in polyether polyol [nol / noll 1.1:1

1.1:1 1.1:1 1:1 Catal yst Type NEt3 DABCO DMAEE DMAEE [g] 0. 462 0. 462

0. 462 0. 459 Ethyl ene oxi de
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Example 5:

400 g of the DMC-catalysed precursor B, 37.54 g of tetrahydrophthalic anhydride
and 0.459 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 145°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 145°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 32.1 mg KOH/g
Acid value: 0.66 mg KOH/g
Viscosity (25°C): 2229 mPas
Primary OH groups: 69%

Example 6:

400 g of the DMC-catalysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 105°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 105°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.



[g] 21.42 21.42 21.42 21.74 Molar ratio of ethylene oxide to hydroxyl
groups in poB¥adver IeW@eNATMOl / nol] 2 : 12 : 12: 12: 1
Metering tinme for ethylene oxide [mn] 30 30 30 30 Metering
tenperature [C] 125 125 125 105 Hydroxy_lzov_al ue [mg KOH g] n.d. 28.2
32.8 32.8 Acid val ue
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Product characteristics:

OH value: 32.2mg KOH/g
Acid value: 0.53 mg KOH/g
Viscosity (25°C): 2750 mPas
Primary OH groups: 74%

Example 7:

400 g of the DMC-catalysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 145°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 145°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 28.3 mg KOH/g
Acid value: 2.84 mg KOH/g
Viscosity (25°C): 2525 mPas
Primary OH groups: 66%

Example 8:

400 g of the DMC-catalysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of cthylene oxide were metered into the reactor at 90°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B

was 2 : 1. Following a post-reaction time at 90°C to establish constant pressure in



[mg KOH g] 2
2437 Hydr oxy

3.6 2.58 0.04 0.05 Viscosity [nmPas, 25C] 4140 3035 2685
-\ y [nol4] n.d. 65 69 73 (*): Conparative

exanple BMS 09 1 127-WO- NAT - 25 - Exanple 5 6 7 8 Pol yet her polyol

from precurs
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the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 28.2 mg KOH/g
Acid value; 2.41 mg KOH/g
Viscosity (25°C): 3074 mPas
Primary OH groups: 75%

Example 9:

200 g of the DMC-catalysed precursor B, 20.64 g of tetrahydrophthalic anhydride
and 0.232 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl}
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then 6.0 g
of ethylene oxide were metered into the reactor at 125°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 1.1 : 1. Following a post-reaction time at 125°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 24.1 mg KOH/g
Acid value: 4.75 mg KOH/g
Viscosity (25°C): 2578 mPas
Primary OH groups: 63%

Example 10:

300 g of the DMC-catalysed precursor C, 31.59 g of tetrahydrophthalic anhydride
and 0348 g (1000 ppm, relative to the complete batch) of DABCO
(tricthylenediamine) were placed in a 1-litre stainless steel pressure reactor under
nitrogen. The molar ratio of anhydnde to the hydroxyl groups in precursor C was
1.1 : 1. Then the mixture was heated to 125°C and stirred at this temperature for

3 hours. Then 16.63 g of ethylene oxide were metered into the reactor at 125°C over



B BBB [g] 400 400 400 400 Cyclic carboxylic anhydride Type THPA
THI PA THI ' A BMEBN9 T H17-WO-ISAT41. 29 41.29 41.29 Ml ar ratio of
anhydri de to hydroxyl groups in polyether polyol [nmol / nol] 1:1

1.1:1 1.1:1 1.1:1 Catalyst Type

10

15

20

25

30

-22 .

a period of 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in
precursor C was 2 : 1. Following a post-reaction time at 125°C to establish constant
pressure in the reactor, highly volatile components were distilled off under vacuum
at 90°C for 30 minutes and the reaction mixture was then cooled to room

temperature.

Product characteristics:

OH value: 33.7 mg KOH/g
Acid value: 0.23 mg KOH/g
Viscosity (25°C): 2760 mPas
Primary OH groups: 76%

Example 11:

300 g of the DMC-catalysed precursor C, 31.59 g of tetrahydrophthalic anhydride
and 0.348 g (1000 ppm, relative to the complete batch) of N,N-
dimethylethanolamine were placed in a 1-litre stainless steel pressure reactor under
nitrogen. The molar ratio of anhydride to the hydroxyl groups in precursor C was
1.1 : 1. Then the mixture was heated to 125°C and stirred at this temperature for
3 hours. Then 16.63 g of ethylene oxide were metered into the reactor at 125°C over
a period of 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in
precursor C was 2 : 1. Following a post-reaction time at 125°C to establish constant
pressure in the reactor, highly volatile components were distilled off under vacuum
at 90°C for 30 minutes and the reaction mixture was then cooled to room

temperature.

Product characteristics:

OH value: 34.3 mg KOH/g
Acid value: 0.12 mg KOH/g
Viscosity (25°C): 22774 mPas
Primary OH groups: 65%

Example 12:
300 g of the DMC-catalysed precursor C, 31.59 g of tetrahydrophthalic anhydride
and 0.348 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)



DVAEE DVAEE DVAEE DVAEE [g] 0.459 0.463 0.459 0.463 Et hyl ene oxi de

[g] 21.74 21BMS @1l VA-WO-NATNol ar rati o of ethyl ene oxide to hydroxyl
groups in polyether polyol [nol / nol] 2 : 1 2: 1 2: 1 2: 1 Metering
tinme for ethylene oxide [mn] 30 30 30 3, Metering tenperature [(]
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ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor C was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
16.63 g of ethylene oxide were metered into the reactor at 125°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor C
was 2 : 1. Following a post-reaction time at 125°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 34.6 mg KOH/g
Acid value: 0.06 mg KOH/g
Viscosity (25°C): 2535 mPas
Primary OH groups: 70%
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Tables 2 below summarises the data for Examples 1 to 12:

25(]

32.1 32.2 28.3 28.2 Acid

2229 2750

Example 1 (%) 2 3 4
Type A A A B
Polyether polyol from precursor
[g] 400 400 400 400
Type THPA THPA | THPA | THPA
Cyclic carboxylic anhydride
[g] 40.66 40.66 40.66 37.54
Molar ratio of anhydride to [mol / mol] 1.1:1 1.1:1 1.1:1 1:1
hydroxyl groups in polyether polyol
Type NEt; DABCO | DMAEE | DMAEE
Catalyst
[g] 0.462 0.462 0.462 0.459
Ethylene oxide fg] 21.42 21.42 21.42 21.74
Molar ratio of ethylene oxide ta [mol / mol] 2:1 2:1 2:1 2:1
hydroxyl groups in polyether polyol
Metering time for ethylene oxide [min] 30 30 30 30
Metering temperature [°C] 125 125 125 105
Hydroxyl value {mg KOH/g] n.d. 282 328 32.8
Acid value [mg KOH/g] 23.6 2.58 0.04 0.05
Viscosity [mPas, 25°C] 4140 3035 2685 2437
Hydroxyl groups, primary [mol%)] n.d. 65 69 73

(*): Comparative example




- 26 - Exanple 9 10 11 12 Pol yet her pol yol
C [9g] 200 3
THPA THPA [g] 20.64 31.59 31.59

from precursor Type B C C
c carboxylic anhydride Type THPA THPA

225
Example 5 6 7 8
Type B B B B
Polyether polyol from precursor
(2] 400 400 400 400
Type THPA | THPA | THPA | THPA
Cyclic carboxylic anhydride
[g] 37.54 41.29 41.29 41.29
Molar ratio of anhydride to hydroxyl [mol / mol] 1:1 1.1:1 I.1:1  1.1:1
groups in polyether polyol
Type DMAEE |DMAEE | DMAEE | DMAEE
Catalyst
[g] 0.459 0.463 0.459 0.463
Ethylene oxide [g] 21.74 21.74 21.74 21.74
Molar ratio of ethylene oxide to [mol / mol] 2:1 2:1 2:1 2:1
hydroxyl groups in polyether polyol
Metering time for ethylene oxide [min] 30 30 30 30
Metering temperature [°C] 145 105 145 90
Hydroxyl value [mg KOH/g] | 32.1 322 283 28.2
Acid value [mg KOH/g] | 0.66 0.53 2.84 241
Viscosity [mPas, 25°C] | 2229 2750 2525 3074
Hydroxyl groups, primary {mol%) 69 74 66 75




31.59 Mol ar
[ nol ]

[ nol
DVAEE

[ 9]

rati o of anhydride to hydroxyl

BMS Q9 n127-WOINAT1 1. 1:1 Catal yst Type DVMAEE DABCO DVEA

0.232 0.348 0.348 0. 348 Et hyl ene oxi de [(g]

16.63 Ml ar ratio of ethylene oxide to hygroxyl

pol yol

6 16. 63 16.63
groups in polyether

groups in pol yether polyol

[mOl / pOlI] 1.2:2 2 : 12 : 1
Example 9 10 11 12
Type B C C C
Polyether polyol from precursor
[e] 200 300 | 300 | 300
Type THPA | THPA | THPA | THPA
Cyclic carboxylic anhydride
[e] 20.64 | 31.59 | 31.59 | 31.59
Molar ratio of anhydride to hydroxyl [mol/mol] | 1.1:1 | 1.1:1 [ 1.1:17} 1.1:1
groups in polyether polyol
Type DMAEE | DABCO ;| DMEA | DMAEE
Catalyst
[g] 0.232 | 0.348 | 0.348 | 0.348
Ethylene oxide [g] 6 16.63 | 16.63 | 16.63
Molar ratio of ethylene oxide to hydroxyl | [mol/ mol] 1.1:1 2:1 2:1 2:1
groups in polyether polyol
Metering time for ethylene oxide [min] 30 30 30 30
Metering temperature [°C] 125 125 125 125
Hydroxyl value [mg KOH/g] | 24.1 33.7 34.3 34.6
Acid value [mg KOH/g] | 4.75 0.23 0.12 0.06
Viscosity [mPas, 25°C] | 2578 | 2760 | 2274 | 2535
Hydroxyl groups, primary [mol%] 63 76 65 70
It is clear from the very low acid values in the end products of the examples
according to the invention that scarcely any free carboxyl groups which form after
5  the opening of the cyclic anhydride did not react with ethylene oxide. Furthermore, a
comparison of the hydroxyl values of the end products and of the precursor
polyethers A, B and C used at the start shows that only a slight increase in the
molecular weights of precursors A, B and C occurred as a result of the process
according to the invention. Finally the results show that primary end groups were
10  obtained in each case in a proportion of over 50%.
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L. Process for producing polyether polyols having primary hydroxyl end groups,

comprising the following steps:

1.

Reacting a starter compound containing active hydrogen atoms with

an epoxide of the general formula (1):

O

Q\

R1 (1)
in which R1 denotes hydrogen, an alkyl radical or an aryl radical and
with the proviso that 20 wt.% to <30 wt.%, relative to the total
amount of the epoxide (1) used, are ethylene oxide,
the reaction being performed in the presence of a double metal
cyanide catalyst and the crude product of this reaction undergoing no
further purification other than a possible distillation step;
Reacting the product obtained in step 1 with a cyclic carboxylic
anhydride; and
Reacting the product obtained in step 2 with ethylene oxide in the
presence of a catalyst containing at least one nitrogen atom per
molecule, excluding non-cyclic, identically substituted tertiary

amines.

2. Process according to claim 1, wherein the starter compound used in step 1 is

a poly(oxyalkylene) polyol with an average functionality of =22.0 to <5.0, a number-

average molecular mass of =62 g/mol to <1000 g/mol and an OH value of

=100 mg KOH/g to <1860 mg KOH/g.

3. Process according to claim 1, wherein R1 in the epoxide of the general

formula (1) is hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,

isobutyl, tert-butyl, cyclohexyl and/or phenyl.

4, Process according to claim 1, wherein the double metal cyanide catalyst in

step 1 comprises zing, cobalt and tert-butanol.



2535 Hydr oxyl__gr oups rimary [nol Vo] 63 76 65 70 It is clear from
the very Iow@&»@ﬁg—e&@ﬂﬁ—'] HAlt he end products of the exanpl es
according to the invention that scarcely any free carboxyl groups

which formafter 5 the opening of the cygdic anhydride did not react
wi th ethylene oxide. Furthernore, a conparison of the hydroxyl values

of the end prsoducipg,@nd, @b;did}EoRISMUT, Serdd@ el Bies @aﬂ%xyﬁlc @Hi%idﬁdb' 864 in

at the start shows that only a slight increase’in the nol ecul ar
wei ght s of preplr saekckd Brartke Goop compasing phthatie sohydrge, tehehypirapdsdic

according to the jnvention Finall he results show that primary end
groups were f@ﬁ‘ﬂ“ﬁiﬁn%’&ainﬁ‘%‘%‘ilp }qrﬂw&e‘b?@ﬁ’é‘f‘?jﬁon of over 50% BMS
09 1 127-WO NAT -27 - Clains 1.Process for producing polyether

pol yol's havi ig priphgdeys AeFdny to QR%h OF QHASIN B TRfalyet RGdtingtdh0d 15 Btd
steps: 1. Reacting a starter conmpound containing active hydrogen

atons with Sdrmnepegrade ampriseiggeneral fornmula (1): 0 Rl (1) in which
Rl denotes hydrogen, an alkyl radical or an aryl radical and with the

provi so that w.%to 30.wt.% relativye to the total anount of the
epoxi de (1) &8%d,fﬁ?ﬁﬂ%?ﬁ9P§WE%%£$ﬁ@?a¥§the reaction being perforned
in the presence of a double netal cyani de catal yst and the crude
product of this reaction undergoing no f her purification other
than a possible distillation step; 2. Re ing the product obtained
in step 1 with a cyclic carboxylic thydr de; and 153. Reacting the

product obtained in step 2 with pyfyl ¥ oXiREe i(m) the presence of a
catal yst containing at |east one nit roge’ﬁ at om per nol ecul e,

excl uding non-cyclic, identically substituted tertiary am nes.
2. Process according to claim1l1l, wherein the starter conpound used in
step 1 id0 in which:

R2 and R3 are independently of each other hydrogen, alkyl or aryl; or
R2 and R3 together with the N-atom bearing them form an aliphatic,
unsaturated or aromatic heterocycle;

n is a whole number from 1 to 10;

15 R4 is hydrogen, alkyl or aryl; or
R4 denotes —(CH,)x—N(R41)(R42), in which:
R41 and R42 are independently of each other hydrogen, alkyl or aryl;
or
R41 and R42 together with the N-afom bearing them form an
20 aliphatic, unsaturated or aromatic heterocycle;

x is a whole number from 1 to 10;
(B)  Amines of the general formula (3):
RS

|
o N O
R6” ™, ™, R7 (3)

in which:

25 R5 is hydrogen, alkyl or aryl;



20 a pol y(oxgal I cgl eneg Eol éol wi th an average functionality oftoa
nunber - aver NAdss of 62 g/ nol t01000 g/ nol and an OH
val ue of 100 ng KOH/ g to 1860 ng KOH g. 3. Process according to claim
1, wherein R1 in the epoxide of the genesal formula (1) is

hydr ogen, nethyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,

25i sobutyl , tert- Ryl RLHE hﬁ%@é‘)/denﬁf'gf &ch Bﬁﬁp%ﬁrdmg%kgporja%l; _
127-WO- NAT -28 - 5. Process actcordihg to claim1,“wheréin the cyclic

car boxyl i ¢ anhydr ndandus e indepsthdantl® of sacheitler hachdle mmmbdyefragn dugp 10,
conprising phthalic anhydride, tetrahydrophthalic anhydride, succinic
anhydri de and/g/r mal ei ¢ anhydri de. 6. Process according to claim
1, wherein t{B%htal yst used in step 3 is selected 5 fromthe group
conprising: (A Am nes of the general fornmula (2): R2 ONI .F23(2)

10i n whi ch: g) a“(ﬂ)iﬁﬁbﬁ&élo'{2021@]%&@@,“tdié&a@fcy@lam.Q}uﬁl;@éc-méﬁé,ogﬁaﬁkylﬁéﬂ@ﬂ»
or aryl; or and R3 together  with the N-atom bearing them form an
al i phati c5 unsat ursmteed donethylpipatazine k2 'etimoydiobnyldiettsy] athahariddonpynidie.
from1l to 10; 15R4 is hydrogen, alkyl or aryl; or R4 denotes

(51001 NRAE) (S B S 28 AEREIERTL £ 950

toget her W t ApkiRidbH Bt IR BSAZrA\st el fpsdAcaBbAARYI Bhaéd ¢.is =0.75 : 1 to
unsaturated or aronmatic heterocycle; x'is a whole nunber fromlto 10;
(B) Anmines ofskhelgeneral fornmula (3): R5 R61°10 -R7 (3) in which:
BVMS 09 1 127- WO NAT

8. Process according to claim 1, wherein the catalyst containing at least one
10 nitrogen atom per molecule is present in step 3 in a proportion of =500 ppm to <

1500 ppm relative to the total mass of the reaction batch in steps 2 and 3.

9. Process according to claim 1, wherein the molar ratio in step 3 of ethylene

oxide to hydroxyl groups in the product obtained in step 1 1s =20.90: 1 to =5.0: 1.

10.  Polyether polyol having primary hydroxyl end groups, obtainable by a

15  process according to claim 1, comprising a polyether block, a terminal hydroxyethyl
group and a diester unit linking the polyether block and the terminal hydroxyethyl
group and wherein the molar proportion of terminal double bonds, relative to all end
groups of the polyether polyol, is =0 milliequivalents per kg to <10 milliequivalents
per kg.

20 11.  Polyether polyol according to claim 10, wherein the molar proportion of

primary hydroxyl groups is =50 mol% to <100 mol%.

12.  Polyether polyol according to claim 10 with an OH value of =10 mg KOH/g
to <100 mg KOH/g.

13.  Polyether polyol according to claim 10 with an acid value of =0.01 mg
25 KOH/gto <5 mg KOH/g.



- 29 - R6 and R7 are independently of each other hydrogen, alkyl or
aryl; mand BMY@® I ZieWerliaht |y of each other a whol e nunber from1
to 10; and/or: (C)Di azabicycl o[ 2.2.2]octane,

di azabi cycl o[ 5. 4. 0] undec- 7-ene, di al kyl bgnzyl - 5am ne,

di met hyl pi perazi ne, 2,2'-dinorpholinyldiethyl ether and/or pyridine.
7. Process aggor dj j [ i Qi :
cyclic anhyd??de F§3ﬁ§§?§§§?pg§%%§§ﬁ§ﬁ‘@ﬁ@ﬂnggt?éb%@%ggﬁéﬁl?h§£?§6q§
is 0.75 : 1 thim 1D.an8 adREiogsiBs according to claim 1, wherein the
catal yst containing at | east one 10nitrogen atom per nolecule is
present in steP 3.in a proportiaqn of .590 ppmto 1500 ppmrelative to
the total ma$d) of Aupaey b eewrddeam s (steps 2 and 3. 9. Process
according to claiml, wherein the nolar ratio in step 3 of ethyl ene
oxi de to hydroxyl groups in the product obtained in step 1 is _0.90 :
1to .5 0: 1. 10. Polyether polyol havi@8prinmary hydroxyl end
groups, obtainable by a 15 process agcording to claim1, conprising a
pol yet her bl ock, a term nal hydr .eﬁhgﬁa ﬁgp aeg a diester unit

| i nki ng tEe pol yet her bl ock and the ternPnal "hydroxyet hyl group and
wherein the nolar proportion of term nal double bonds, relative to
all end groups of the polyether polyol, is mlliequivalents per kg to
10 nilliequivalen%fwﬁﬁh_kg. 2011. Pol yet her pol yol according to claim
10, wherein the nolar proportion of primary hydroxyl groups isnol%to
00 mol %  12. Pol ratdagRpat walepatieatldofi¢ich ottet Bidrodéh, wikiyhoedrylObt val ue
of ..10 ng KOH g to .100 ng KCH/%. 13. Pol yet her polyol
according to cl ai R8EOAGS eetherawilly thedf a@npbeaging therofgra analipgatier g.
BMS 09 1.127- WO NAT - - 14, Pol yet | yol conposition conprising
a polyetﬁér po|yoP“%@%g?éPﬁ&“”%“%&%&%%?@gand additionally: (A) Am nes
of the general fopAdhahot)iunier RHAD1 to MLik91,043, £ 5,6, We, oler 10;  R8
and RO are independently of each other hydrogen, alkyl or aryl; or R38
and RO together with the N-atom bearing themforman aliphatic,
10unsat urat ed or Xl8rmbydrogsa: alkglkgrard; or

R10 denotes —(CHaz),~N(R11){(R12), in which:
R11 and R12 are independently of each other hydrogen, alkyl or aryl;
15 or
R11 and R12 together with the N-atom bearing them form an
aliphatic, unsaturated or aromatic heterocycle;

yis a whole number from 1 to 10,1.e. 1,2,3,4,5,6,7, 8,9 or 10
(B)  Amines of the general formula (5):
$13
O N O
R147 7 X0, CR15 ()
20
in which:
R13 is hydrogen, alkyl or aryl;
R14 and R15 are independently of each other hydrogen, alkyl or aryl;
r and s are independently of each other a whole number from 1 to 10, i.e. I,

25 2,3,4,5,6,7,8,90r10;



pis a whole numper fromlto 10, i.e. 1, 2, 3, 4, 5, 6, 7, 8,9 or 10;
RIO is hydroé&MJ&}ﬂQﬁ%fyl; or R10 denotes -(CH2)y-N(R11) (R12),
in which: R11 and R12 are independently of each other hydrogen, alkyl
or aryl; 15or Rl11 and R12 together w th-4he N-atom bearing themform
an aliphatic, unsaturated or aromatic heterocycle; y is a whole
nunber from },d@-10, i.e. 1, 2, 3, 4, 5 6, 7, 8 9 or 10; (B) Am nes
of the general fornula (5): 20 R13 0 N O RILV rR15(5) in which: R13
i s hydrogen, alkyl or aryl; Rl4 and R15 are independently of each

ot her hydrogé®) aDiarabigyclaid.2]octane, r and gliazabicydid@pbiiaded ?rem,

g?cg gf’ her a V\’h0| ggﬁ(fﬁ%r f@é?l{ﬁnAlem%t%ﬁplpSW&}n& a5glinorpho£}i’nyﬁhet§yl éther

(O Di azabl cycI o[ 2 a8/ Sriaane, di azabi cycl o[ 5. 4. 0] undec- 7- ene,

di al kyl benzyl anmi ne, dinethyl pi perazine, 2,2'-dinorpholinyldiethyl

et her and/or pyridine. 515. Pol yur et hane pol ynmer obtai nable fromthe
reaction &f d>pol Vpbf@t&y@ﬁamélmeﬁ I@bﬁﬂrpﬁbiﬁy théhe wmtmlofm@mcmgmﬁeownh a

claim 10 or pol?zeéh%r po yol eR:cor)émg IR i IOIQ A po yet% er porigol comp051t10n ]ag'cordmg

to claim 14.



