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‘cyanl de cat aW3P¥4%8} preparing pol yetherpol 1 3 MAY 2003 E‘%F% i on
provi des new doubl e netal cyani de (DM) cat al ysts for preparing 5

pol yet her pol yol s by l\mm mml on of aI kyl ene oxides to starter

conpounds whi ch conta& ““um dr ogen atons. Doubl e netal cyani de (DM
catal ysts for the poI yadd1 t‘mn of al kyI ene OXI des to starter conpounds
cont ai ni ng adddubde A t5 foripreny therpaly®s A 3 10 404 109,

US-A 3 829 505, US-A 3 941 849 and US-A 5 158 922) The use of these DMC
catal ysts for_preparing polyether o ol s ause rti uI ar a reduction

in the proportiedRYSioRgHBY R PFY é r‘fé‘%a%ﬂsw&t%e‘f% ¥l fefoRiSPE Hondss,

so-cal | ex mrp@glemeq&lychmmmd&ydddmdmommmmml to BtageAta@hpamdsfwhich
pol yet her pol yol s. catal ysts such as al kali netal

net al
hydr oxi des. fﬂ’éta’d‘oafcﬁ?mé‘%rﬁg"f’rﬁ/%}f’glsobt ained 15 in this way may be processed
to produce high quality pol yurethanes (e.g. elastoners, foans, coati ngs)

DVC catalyst Hank Hatldlaniab s Mtﬁdcaw)(;t@?&leh@qm i gﬁqt_fgﬁlgﬁkw beeo |

netal salt w an aqueous s on o0 net al
of an organi @tact@hm@noundgaznmalr@ggactw hydragen amm%aney@oevm (egafony &iS

pr epar afg on, 4b@r1o9><@gmg 8zecmous A3l 941 @Rsanafugiang 158“992) d’ﬂe Gl‘sé\oﬁ‘?fﬁﬁa?s)
ol yvae P S BME SR RE Repaies ShbsRsralials Surie e SR
(glyne) is a i ng

t he cat al yst prégohtiain w€ ausnafliyotidnsio pulyethiers aithatriinal caubleysdéndsf sbhellgiener al
Lol 7B 2R ROME epb S ko fidiond) MRy GSBhERRE B8 °..
761 708 and \Abaimeadogalyktssicbge alkwttn@ﬁaldlysimxsdashmmpqlmth«tmolypbdlmmtme
propor tjon ofin 3 fRY ?I ; edR 'p)’&fu@ﬁh&h u%ﬁyt&ﬁﬂr&ﬁéneggé'g

MEs

Rresence

duri ng preparatlon 0 rpo yol s tertiary b as the
organi ¢ conp|%%mq,|@&ﬁag~°(o caiwstérareowﬂbécp ingd é’PYpEﬂa%'tgwéP IqUeoY§ 700

949, EP-A 76%0i088n of\@ $hetAQ@B6Yth ahrhq%%llst schitiort BE al lﬂetupt;yaeﬁdet k:{IE ndltl{d ng
the pol yaddition reagtl on_of .al k ne oxides WI t h gdl ng a@t er
conpounds i s PFE€ed" ot q??é“%aftoﬁﬂg @ RePEy Py 53t iStng

t hese DMC catpadppsition, for \&€afipled Zgd€oud SolBtidlisHof ﬁnm&hl%(ﬁﬁ/eEﬁﬁOéﬂié?s‘a?aﬁﬂﬁe
obj ect gf th &%ﬁﬁﬁlnfxe){a %ﬁi&b@i‘ta %Tet ﬂ‘rl?é(p\éh&iet I:ﬁ‘%x%@ﬁmoky?@ﬁéﬁ\ée%l

catalysts fo 1on O ene OXI correspon g starter
conpounds mlaé#%m/&ei plsPenRsiay pwmq/s&ﬁ%rcﬁltwn@% “@éhlpartb@i cafalyst e

currently kngwheoudlgBnYSolhtkde tn adtivEitatalyseafithe loendrilfofM@d economic viability
of the method for preparing poI yet herpol yol s due to shortening the

al koxylation tinme. Ideally, as a result of the increased activity, the
catalyst is then used in suddn[€oCN)goncedtl ay HHOs z(ymepm or | ess) that

t he cosid y procedure to separate the catalyst fromthe product is no | onger
required and the product can be used directly for polyurethane production.
10 Sur pri si ng$ gbtained (rge egolPtedP0 P&UNd t hat DMC cat al ysts which contain a
bile acid or its salt, ester or am de as conplex |igand have greatly

| poreased aotyl oGS0 DR AE FRUHCER R 780 5L KBS BN XSyl O
cont ai ni ng a)WOI’l97/GOO8’ﬂ)Id€s;:1q§é dbeiCalehiglyatse whithu Birtheratdice Cthanprdpotioapeind,
30 monofunctional polyethers with terminal double bonds during preparation of
polyetherpolyols by using tertiary butanol as the organic complex ligand (on its own
or combined with a polyether (EP-A 700 949, EP-A 761 708, WO 97/40086)). In
addition, the induction time during the polyaddition reaction of alkylene oxides with
corresponding starter compounds is reduced and the catalyst activity is increased by
35 using these DMC catalysts.

I

*G00002+



20 b). one or nore, preferably one, bile acid or its salt, e éé"i“‘ 13
“and c¢) one orV8Y&T64%; ef erably one, organi-c conplex |igand iﬁ?@ﬁg%?af% frs

. fromb). In the catalyst according to the,invention, d) water, preferably 1
to 10 wt.% and/ or e) 25 one or nore water-soluble netal salts, preferably 5
to 25 wt.% of the formula (1) MX)n fromthe preparation of the double

met al cyani de conpounds a) nmay optionally be contained. In fornula (1) Mis
sel ected frorfherpbiaeephths nreseni invertiqn was tonproyidp furkgriimproved DV catalysts ) |

Po(11 Fw( | Ig I
W sll ), ), Cu\(NI( | )b% glgwgla}&htld}‘b&fvélk?lleﬂ bkidkd to Mﬁﬁ@spoﬁ(ﬁhé/)start&‘ (:d)r{'li)%lin\gé ?%ﬁlch

particularly hﬁY‘*eF’éané?fl Ca?*ﬂlést&ﬁﬁlYﬁ%YsaS)@WeSé”ﬁﬂﬁgﬁtcpgﬁmlgth‘% ¢atalusiitypes.
preferaly y i demd i leads tandmpfcﬁze@r eé@foahbyvﬁeilﬁgzt efl fheomdtil ofopuprephring

hal i des, hydr oxi | f.at rbon nat.es anat e

i socyanat e)s/ E’Sﬂﬁ%"&/’éﬁﬂ‘% o Sll:f{f ﬁ% xy%@ﬁ? ;%e, I‘iﬁa'“ %/Sr %feésélﬁ fiBe val ue
of nis 1, 2 1mre8ﬁd astivihe thtomabdl;astnetlah usgdam nehemaﬂmoncbltm)low@ﬁa)mdn n
catal ysts ac [

et o sol ubl Aop AP HEF ph B 1§ Sk e NI AR R U HOHG RO tonger,

2003 WD 00/ 4 renred apdtheamoduc gzphe Bseﬁdilfﬁﬁté\bﬁ?fé’ob@ﬂ%g@er%t)@mleyan| de
compoungds a), suitable water-soluble nmetal salts preferably have the

BT LG e A bt ot O ST SomB 1 it o
Al (TT1), V(Vits s¥lt) déter dBraptitiy as Yghipex ltg(ailﬂ hlav@l(ehtily) 1@?&315@ ﬁdtivllt}/ dufng|thy ,
Fe(ll Co( Il T X
Fe(l1), ( p)(g?cfufcﬁ”rq f\lpél#:t)n §,8Part|cu arly preferre e ani ons are

‘identical or eren y identical, and are preferably sel ected
fromthe group of halides, hydroxides, sulfates car bonat es, cyanates,

thi ocyapat es THeRA6% ARB Resent ﬁ%ﬂﬁ&pxﬁdw&e%sa d@m@%maéﬁﬁmequxes QtaB/st
nitrates. The valuye of 'nis 1, . 10 Exanples of "suita

wat er - sol ubl EONBIMNE sal ts are 2|nc chlorlde zinc brom de, zinc acetate,
zinc acetylacetonate zi nc benzoate zinc nitrate, iron(ll) sulfate,

i ocyanat e, Mhi ok mechPE P RRbLTE ARBRLELe AT RrE Rt ur e of

di fferent water-sol uble netal salts may al so be used. 15 To prepare double
retal | SR SR)CoTMRUALRR, prabh S WY RGPPSR B tiaT e o7 L
sel ected fromthe nmetals Fe(l1l), Fe(lll), Co(ll), Co(lll), Cr(Il), C(lIl),
MI(TT), M(TIh) , IgnE |ol' Inore I}4‘re§flarlai)1,y dﬁl&(éﬂghﬂlc cgi‘rlf)iek)hgarycf {Vmché%f'ffery(ﬁ\&n ij' i's

particularly preferably 20 selecfed fromthe netals
Fe(ll), Fe(l1l), C(I1l), 1r(l1l) and Ni(Il). The water sol uble rretal
cyani de sal t Imthe catelystiateopdig 06 thetneendibn td)mernpxteedrsaly The 10aiti% apd/ur 6)l’ e

denticay O (b i GLER o B GhE Bl |SARN U Blap) AR, 96 5iSR] BFERAGERAT NS

group containin I ons &~ ear 'hone
ani ons A ar e M@entfreml ther prgpdreereaf, ther é¢léﬂ%1bh9tall dpanide zompanadsark w&l ect ed

fromthe gro tl@lflalg'%éq(%ﬂtgﬁ& Iﬁ‘lﬁqﬁﬁﬁd d§ ™M 1§He|léc?écﬁ§®m“tﬁé Hfé‘t"(ﬁé Qﬁ I1) CF@(gﬂt €s,
t hi ocyanat es, i soc i.ocyanat es, carho

i trat es. ThN@MM@@o@ SHID A s Mo, MabersaiNRs N K
val ues for a Sr@l)anU(IG/)aW(\SIel emle)d afd ¢ﬂ(1HI) tZilQII)]‘EFé(II)C!ZB([IIﬂ@n@ aNyIn) sire
electrigally n f l f er abl 1b [ referab# bf?‘s
6; Cc prefera ICHL % Rée ?/157 aERA e%la%f ﬁ‘?"atngB‘l‘ ?reg IIHB a taI
cyani de sal t sdtical encb&teassfcmbiytmmﬁdlmdhﬁagmap of halides, ydragdésusnlfates,
hexacyanof er r, Si gﬁ(aqﬁsya e [
hexacganocoba g"gl étl(a Il | ?Qﬁa@% EE?1c|t§,um ex%gﬁg%%bgﬁtg%g}(’ﬁ}e)g LHI%beof( glra}eesd
doubl e net al 059' Fﬁsd’énﬂfﬂﬁfo@h%igali?o W bR %Pe contained in catalysts 35
according to the invention are conpounds of the general for rruI a(I 1)

MK[ M x y] MAY ,2003. WO 00/ 47649 CT/ ERPOO1 Mis

dof | nedd 1§ Moo, Pl CORBIAC COMRILAT P) COENGA T SEHRNSES aEPoIITE e e

way as for fonvankian (aré )he mackion products of water-soluble metal salts and water-soluble
metal cyanide salts.



X, x',, y and z are integers and sel ected so that the doubl e rret aI C an'hijéfMY 2003
*.conmpound i s &f%?ﬁ’c"ﬂl"’@ally neutral . S Preferably x=3,x' =I, y=64n K?I

o Zn(11), Fe(ll), Co(ll) or NN(Il) and M = Co(lll), Fe(III) Cr(III)or
lr(I11). 10 Exanpl es of swtable doubl e metal cyani de conpounds a) are zinc

hexacyanocobriul tp@%;%(r lel a4 Wﬁ%y&ﬂ@oﬁh@{?g(sb ItAb)le W%te?%?ll ble Ilz_letal salts

hexacyanof err at cobal t ate

exanpl es of praferaly &}’@u‘b?egméﬁahlfomhl(ﬂeh’éxmmn eMeng$3\}%thﬁde frgm ﬂTﬁ us- A
?h(lfﬁrgiﬁ. nggﬁl{gﬁeplyﬁ oRalm mm)l bbal)‘i Shel) B(II)CFb@n mgavr qwagwtoutSﬁcei-
i nvention ar &1 nﬁbMV)ngﬁW n%ﬁ'(g gl}z] B’éﬁ TH )d%f‘gﬁ ﬂﬂt E:Q(IE))I’I or
art (seg e. gandeNl Ip ak@ a&ﬂ:&larb)s fbf&r&pqw%uoh@)e z&e&ﬁ@nf&ﬁli orU&fﬁréht941
849, EP-A 700 -A 76 470 3 IE‘EFA 743

@ idegficAl erably I8

093 and WO 9PTAGARY) | chfigdlo, a0 da‘r& B& 2% B |ff‘&‘§n ubl e,
or gani ¢ conphudrdsides,t h sobfhies,oat cansormtes) asyanxigsien, thmcymmn [sbommlams us or
sul fur, whic t q conmpound
a). SUI t abl eﬂgﬁ%‘é&g@ﬁﬁg%%ﬁﬁb%ﬁ? >&ﬁ%l::a\%eigrdg ngtrgﬁ!&u? gy %gkngﬁ/ e@h&?e ket ones,
ethers, esters, am des, urea, nltrlles 25 sulfldes and m xtures thereof

Preferrgd or Eﬂa}hﬂe@%ml%lé W@ﬁ@@luﬁfe%é"@t ﬁllts%&l Hht emaha@fmd Broalig@hlcs such
as et hanol, iso anol P but anol, i-butanol, sec.

Cort- but anol 2eRiF DBQESHBIS cPEngy N (HeBEeafe. 7RG Bitraley, lrfm{ﬁg osﬂlgfgw. dropdhiol ex
I :c gand Ih S addﬁﬂlmeet en(Ituchlogdgr estaltdll) Q:hlo@ifde{j heba]ﬂII;lltth‘cyﬂfatesgmbm@l ately
after the pr |tat ono e e .conpoun The, organi c
conpl ex i gaﬁ Bge S gquﬁ (Hggﬁrait% I\ZEQ‘&%?% °¥%r?5t%% ﬁoédbé%%‘bei%ll Sﬁ‘BS Yt he
i nventi on conalabausdte doubl e nmetal cyani de conpounds a) in anpbunts of 25 to
90 wt. % preferably 30 to 85 wt.% wth respect 35 to the ambunt of final

catal yst and the organic conpl ex Ilgands c) in amounts of 0.5 to 30,
preferably 1Tpoptegang: dogblemetal sypide qompoHadsahusititagle Matairsolblamael DVC

catal ysts ac é?irﬁ’deﬂﬁltts 9retfé1ebllymue@the%en&@nmhlaqn g'y M GN%' A)1 viRrd® Mt . %

;r)(ra?;g(r:? b![g t HeS ei?%%#oﬁ’f hj‘% msiRlse g?(éll) é‘?(lﬁ)ocfgagrg (P]j ?I(# ﬁE‘?’éﬁoﬁw (Hﬁes}tMeﬁ "

or am de. Bi Mal(Ha‘,)l, MIIBuNt(HI),I Rh(ﬂd)) Rm(ﬁpé#(l\ﬁ);;axrda‘t/ar)yk/t’as partionldrlp grdferablye

or oduct of - Sreses Hof M matafo LB Cotn k6, LALAL Gy BOBCR Ry,
[i - chol an- 24The watdsysoluble m@tsﬂl: pwgn@fx wtdn@moxgmmg ogtmarpof dgse agtaleThend C
12 posi tionscaiefentetdichiits o@%fﬂéeﬁtapﬁ‘eféxﬁﬁlygﬁ&ﬁfcﬁi aBQra'FéJ Eéleé‘t@d fomltheR~ R2

oy oAb s Aot RALaohe 0] SHARE it ot s T s A
NH- ( CHz) 3- N+afeHRp R datHor @ﬂﬂeﬂl—!ﬁraﬂi&%ly@ﬁeﬁdwa( Girid) are Nele e )fronf G peouB0S . The

free ac%sds Ohaﬁcﬁ?' lrl}y%%)&@.‘hs pgu(fttaf“ abJaYbo% g%?at@sl k@ﬁécg%(&?sr t il8 an%!essal ts

are suitabl e as we eir esters prete Iy é; svvl‘th 2
t o 30 car bonisethdesyanatag| carboxylates, oxalates or mtrates he subscripts a, and also b and ¢

are integers, wherein the values for a, b and c are selected so that the metal cyanide
salt is electrically neutral: a is preferably 1, 2, 3 or 4; b is preferably 4, 5 or 6; c
preferably has the value 0. Examples of suitable water-soluble metal cyanide salts

30 are potassium hexacyanocobaltate(IIl), potassium hexacyanoferrate(Il), potassium
hexacyanoferrate(IlI), calcium hexacyanocobaltate(III) and lithium
hexacyanocobaltate(III).

Preferred double metal cyanide compounds a), which are contained in catalysts
35 according to the invention are compounds of the general formula(III)

Mx[M, x'(CN)y]z



25 their amides, preferably with alkyl groups or sulfoal kyl 13 MAY 2003
sul f oal kyl ani"84#9 sul f ohydr oxyal kyl ani-noal kyl and car bo§HER$¥0% oups,
in the acid or salt form Exanples of suitable bile acids or their salts,

esters or am des are cholic acid (3a 7a4 12a-tri hydroxy-5

[i-chol an- 24- jhe 30 sodiumsalt of
cholic acid 8&%’%@@&?@?“ ntﬁFls%rﬂ cfggéf a@%‘lﬂa@asm um chol at e,

gl ycocholic Mlldd(eﬁ)a@dﬁa thezmerwhy@ﬂf@xformula (II), and

(3-chol an- 245 agi [ V. RS =
NH- CH2- COOH) | LY ag‘?nz F%?%dtage]etc R0 8 hat Fhe doufBle mefdf ofanfdld cdifpointlis

(3a, 7a, 12a- tleleﬁVtPﬂHX}lelH{al—chol an-24-acid-N-[2-sul foethyl]-anide; R = R3 =
R4 = OHs R2 = H RS = NH CHZ- CHz- SO3H), sodi um taurochol ate, 35 deoxycholic
acid (3a 12a- ﬁ‘?j‘h géloxy 5/3-cholan-24-acid; R, = RA = RS=0H R2=R3- H),
sodi um deoxy@ P& pot assi um deoxychol ate, |ithi um deoxychol ate,

gl ycodeoxychal= g, a6 0 (36 .ad@a=dl.hydr oxy-5

[ 3- chol an- 24~ aci [ R - R4- OH R - R3=H RS-
Ao+ CH- coor) Me SOt CXARNABRAT T 4 7bd0 ™. et epool 00727 6

gl ycodeoxyc hM at Co(TuFefHBoLyEhpor le(THY i d

(34, 12310d| hydr oxy- 5[ 3- chol an- 24-aci d- N[ 2-sul foethyl]-amde; R = R~ = OH,
Rz = R3 H, RS = NH CHZ-CH, - SO _H), sodi umtaurodeoxychol ate, .
chenodeoxych&xpaplesi o 3suitahleg douhle x ynatall | cyamisleancapdy: ak areRFine R =
OH, R2 = Ra fekdoyasR@baltbt& e Qﬂﬁoxm rﬁiatalmcmeﬁ@ae@msfdmkd(mﬁmapl d

ORI <ﬁ&§b"h°'%8§aiflt3t§{;ﬁ9 ##gﬁr C GENBRIsC o O 4oTbIe” et

t aur oc henode@xmdmbampmmdd are given e.g. in US-A 5 158 922. Zinc hexacyanocobaltate(III)

(3a, 7a- hydr id-N[2-sulfoethyl]amde; R - R3 = OH R2
= R4 = H, RS'H ]}?%% &%%&fsodl um t aur ochenodeoxychol ate, |ithocholic
acid (3a_—hydroxy 5(3 cholan-24-acid; R = RS =10 OH R = R = R4 = H),
sodi um | i t hoghgl &benic pﬁnﬂﬁ@}l YPahdg @?%Bﬁﬂaﬁ{e@ mhmﬁoéa‘tﬂyﬁ@'a‘éc%q'ngE) the

(3a, 6a, 7a-tri hydr.oxy- Sp- chol an- 24- aci d
sodi um hyochd&t¥pton F‘Fetkﬂ%’r’i‘l inpsospleand arg sleseibed in H%ﬁh’i‘)ﬂé”tfé‘or%%&%hol ic

acid (3a, 6adf(.|’S}Ar5)>I§8 DD - UBA 34241 (5 IIR-AR3 829 BB5-UBA 3 9H, 8438 EP-R4700 H) ,

>od: umiyodeguy il b pUMINRIED SRl oS! ERSLUBTNESRNGRE! 2t e
The bile aci (9§/4@086)h8retfer5®:1| Qrgamesompbxchgaudn aiesvamvomlmg@amchmpodudﬂ ly or
in the form %}H‘Be’férHétSﬁls fsga}] %'Mg+y£ﬁHngq£§ olpﬁ{l 5 SWER E?rL{n%dQée the

met hyl or ethyl esters o aci d coc I C aC| tauraocholi ¢ acid,
deoxychol i ¢ &emplexgs yathgesieyk o‘IﬂF’é‘ awma e campeinshzyy chideble erarmic complex
chegodfaox%c hﬁnlgaﬁdsaﬂ*em g @le}m@amdy@syka@he% etiteks] estteasu raﬁﬁ&&ﬂ@ﬂ&phﬁﬁtb@ ic
aci ochold.c ac odeo

her eordSar e gairiies Afd miRaRGebE Phéicireg SHORRORREAE hfeR s VaudPoBhibie®s

ur sodeoxy cholaliphaici alicoh®bs, SBEIB asl ethyatyl piegprop Srod,rebatandldi-butanh], sec.butanol and
70xo0-1ithochelj._ d hol an- 24-acid), lithocholic
aci d- 3sul f at gérk %‘é é/ld'rrgééﬁga%ﬂ%chzragg%é%g- -sul fate), nor-cholic acid
and bisnor-cholic acid or their salts, esters or am des are al so suitable.

30I IThe bile qgﬂectﬁ g@fi€l cbmplek ﬁg”dnﬁsls a@ﬂé&reﬁh&rdtﬁr{ﬂgdﬁr%p&ﬁﬁotgﬁﬂ%@bithﬂyst o
we - an arl e ce em ec
b 4o T oo dyimEatasety iter AR pri B, ORI FhARG Evasiin EGRPEU Nl

1997, p. 248 @rgamxpoxﬂﬂeﬂhgarrduxuwaﬂsuad:d mldxcess. t he previously nentioned b| |l e
aci ds or their salts, esters or am des nmay al so be used. ~ ~ ~z~~'" W03 WO
001 47649 . PCT/ EPOO/ 00727 . 7 Analysis of the catal yst conposition is
convent i onal IBMfeettglysisdaceording eoe theninyentiom | spstain tghe‘iqvbb? aatrecyanidmd

extractive r %mysahndsfa)tlﬂmhh@ A5G0 90 W%, PRIrabl§S0ab 83wl dsthi eigesived by
gravi rre§5r| c determ nat

to the amount o? Bnal catalyst and the organic complex ligands c) in amounts of 0.5
to 30, preferably 1 to 25 wt.%, with respect to the amount of final catalyst. DMC

catalysts according to the invention conventionally contain 1 to 80 wt.%, preferably



1 N \
5 Catal ysts according to the invention may be crystalline, partially 13 MAY 2003
“crystalline @fo@mephous. Analysis of the crystallinity is ponEemwicmral |y
performed by powder Xray diffractonmetry. Catal ysts according to the
invention preferably contain 10 a) zinc Wexacyanocobaltate(lll) b) a bile
acid or its salt, ester or amde and 15 c) tert-butanol. DMC catal ysts
accor di ng t oltthd0jwit‘enmidrrespest wothe amdushaf fipalmatabest.cef 3 hilaacid oudtsssltut i on
by reacting gftahidsalts, in particular of the formula (1) with neta
cyanide salts 1n particular of the formula (11), [err]) organic conpl ex
i gands c) which 20 differ fromthe bile acid or its salt, ester or amde
and y) the bilig sefdsGuRsblé fsr rapdringasitAystOhicodrdifig to eahesmiohyare Mhest@rgiieous
solutions of the getaL sal&;gemg. zin(ft.chloridcﬁi3 is?p iﬁ? tohghﬁp tric
excess Pat | EHEPXEE AGAS oA RichnATF «deskadatipy RIRAUCEs of | cholrsicroleand; lr¥;33":;1er1d 25
the netal cygeiedslysatrivedefrgm Sfottadai-2dratid acintmodeobglot-bydrdxyageoups ras the
reacted in the presen ganic conplex ligand c) (e.g.
tert-butanol?s’§E€$Zf%¥g?ggé%§%§{on i s produced which contains the double
nmet al cyani de conpound a) (e.g. zinc hexacyanocobaltate), water d), excess
metal salt epggded fife RIBAIVE HeQEREAX fdrima@nd ¢). 30 The organic conpl ex
ligand ¢) may be present in the aqueous solution of the netal salt and/or
the met!l cyanide salt, or it may be added directly to the suspension
obtai ned after precipitation of the double metaH cyani de conpound a). It
has proven advantageous to m x the aqueolts sofuti ons and the organic
conplex ligand c) under 35 vigorous stirginfg IThe\ susgensi on produced is
then conventionally treated with the bj s salt, ester or am de
b). The bile acid or its salt, esteryo iscpreferably used in a
m xture with water and organic ¢d : gand cC) . ~ 3 ~~au 2003 WO
00/ 47649 . PCT/ EP00100727 8 The i § then isolated fromthe
suspensi on usi ng known techni guex ke é%ggntrifuging or filtration. In a
preferred specific variant, 'the isolftgd cakal yst is then washed with an
aqueous solution of the organic conplerR,ligand c) (e.g. by resuspension
foll owed by renewed isolation after filtration or centrifuging). In this 5
way for exa . Wat 6§ - $0I e. t p i
et or i de- canvBereilRyite R wilbRE (AEINGRNN, RORGURH of CRTAFRE SRS D,
amount 26f or YahCH,dpRHe X NHi Gdn@HgSQ:H, tNE-(EH1 N {Cllas By THOH R Hp-S Oy
preferably b . . esM th respect to the total solution
Furt hernore igﬁm?g(tl%%ag\r}grﬁggg(gg{ﬁg%@o{r add sone bile acid or its salt, ester
or ami de, preferably in the range between 0.5 and 5 wt. % wth respect to
the total solrHt e aciti®of heir eIt peserably aliadil ditall@line kartlagh@ial k4R dré siitable

advant ageous _t o sh t.he catal yst .nor.e than once..ln thi s case e.qg. S the
Firet nash pPooel 3 Tugr EubReltPiny Wi 0B Ok B Rrlobosf o it

non- aqééous Hwiruaingdes, fposferfablyt kéth alksh groupsess sslfoalky, salfmilky@arrénqatlkgﬂ,he
organi c conp - : The
washed cat al %/lg%‘oﬁlyg&?‘gglr@ %ﬁlgﬁlﬁ%gﬁ? g%@?f%glglf%&pgéﬁﬁggé%%gr eqfé’ﬁgt
tenperatures 20 of in general 20 to 100C and at pressures of in general 0.1
nbar ]Eot f,t anﬁﬁﬁrﬂp?é?%ﬂﬁ&)lé Eﬂéggiﬂbéf )heiﬁémspés@@tgm alni¥e3Niré @Rolad 8Ad R3QVI des
use o e al.ysts acco ng , to. i nyention in a _process_for
preparing p%eﬁ2%?"5%}'4[81‘%'%3')?5’?#‘?@%6?%3% fi %h “oral %}I%r@{’ ﬁz = Hf)’ the

30 sodium “salt of cholic acid (sodium cholate), lithium cholate, potassium cholate,

glycocholic acid (3a,7a,12a-trihydroxy-5B-cholan-24-acid-N-[carboxymethyl]-
amide; R, = R, = R, = OH, R, = H, R; = NH-CH,-COOH), sodium glycocholate,
taurocholic acid (3a,7a,12a-trihydroxy-53-cholan-24-acid-N-[2-sulfoethyl]-amide;
R, = R, = R, = OH, R, = H, R, = NH-CH,-CH,-SO,H), sodium taurocholate,
35 deoxycholic acid (3a,12a-dihydroxy-5p-cholan-24-acid; R, =R, =R, =OH, R, =R,
= H), sodium deoxycholate, potassium deoxycholate, lithium deoxycholate,
glycodeoxycholic acid (3a,l12a-dihydroxy-5p-cholan-24-acid-N-[carboxymethyl]-
amide; R, = R, = OH, R, = R, =H, R; = NH-CH,-COOH), sodium



25 oxides to starter conpounds which contain active hydrogen_atons. The MAY 2003
“al kyl ene oxi CEROYEWH® are preferably ethyl ene oxide, propyl ehel/BkHR727
but yl ene oxi de and m xtures thereof. Building up the polyether chain by
al koxyl ati on may be perforned e.g. with only one nononeric epoxi de or

random y or i L t.h : ) non | 64 epOX%;des.
More detai l S%I}P&%%He@g%%{ehtgg%fd %%\%CB% %ﬁé\gﬁﬁg%& gﬁ{ﬁ ggéﬁygﬂgglﬁ{ldngﬁgg 1(raiilgl | en
Crerri e, Vol [stlfoetigbamids; 870 Ror= bk R; 11 s Haks erN@ Gk SO, chdisant ai n
active hydr ogano@oR0BnoMte, dHeRbRORPINGIiE Qﬁﬂqg&%-mh&ﬁ'ro&gﬂs'ﬁb&folﬁvﬂ-ﬁﬂ@)R,

mol ecul ar wei ght s o_{l)%mé{; '2,000.and .1 t ?/455 h dioxyl gro%{%s. The .

fol | owi ng may Be=Rent % Br =dlasedinm den e@?ﬁlé%@ aje flycogheiodseeisholif yeol |
t Ir i et lhylsg ne gl:ﬁdf(lebt,7a1di3y@foz£f:[iailml@|-2¢ﬂiid-l\ﬂ-[cﬁrﬁbuffﬁheﬁ‘@l]%midb;elxl&ﬁm kybEne

gl ycol, bisphenol A tripethylo e ceral, pentaerythrito
sorbitol, caﬁ% s—ugéf,_d r d—s?\ﬁ'@ﬁ'ﬂépo pr Sodnim §p3f\9f’§lﬁ]?g?f§‘yﬁé916§67 47649
PCT/ EP0OO/ 007 2dir6&chedudeoixsicedicsdcyd (3dnGe alilsydaotyedp-choiponlddsidaNi[Fsutfoethgl]n
active hydrogen,atgns_ape U i ¢h Jhavepegn preparad~ipr

conventi onal qg{l]?(égl ?“ cat%i ysis(gﬁf \rligzm t}% pr gf\;i gﬁsl qufr}%rasér:l fgf#é)écﬁﬁ%&gﬁl ar
wei ght st ar t éawochstodsioxpehndate.dithodhoky peidi (de-hydpxydlceholan-2hagiduRbeR; =

aver age)y ol enyll Rr=1ei=0R! S 1B sqfiintifhcohBite, poRksiadditho MBI, BbkdiRNRiPxX1 des
to starter caonpaunds which contain tive_h droggn aton§ cat al ysed by

. y
catal ysts acést8Prg- By iveiasat-gedeRar By TR ERspl Qe Rar™ Hb#pdivay ur es
from 20 to 2@@&choditefldhiabl Kydcholatts poRaskiem 49oétwldk8 HyodédkyPRslid 4id (3a,6d- 10

tenperatures ,f 50 t C. ,The react.i may, be rfornmed at total ..
pressures of dgl.ygfff{yf %‘goqﬁlégla‘f’ﬁe 'ol_yggdi_t ?éé)n— r’r@é’ blg’ pe or‘rr%lg’ SRABM Kk or
in an inert, hyodpmiychadak,v dititiumubyodesxydholats) epatastiuon  Tiddeoxfiebolatep umethgplf
solvent;ds c t] 0 ' t he amount of

pol yet hleslr pol 3@?{13%69?%8%54%%%%@ d?%y%%lﬁgaaipﬂgﬁ%&ﬁz&ﬁ%gﬁtgat ion is chosen so
that, under the given reaction conditions, effective control of the

pol yaddi ti on THeagk a6is b tHRASAIt) leSters rAnfiddsah¥Pbe GRAGRNVIIBANPS: inSh& g al | Y
in the range from0.0005 wt.%to 1 w.% prefeerably in the range from0.001
W.%to 0.1 RE™HUESrticularly preferably in the range from0.001 to 0.0025
w.%w th respect to the anount of pol yetherpol yol being prepared. 20 The
nunber pyvera ecul.ar. i f pol.yet her pal yol [ epared.by .the
proces sﬁ)ac c orq%e Eghlt% _%1’ tl‘r?é’“?ﬁ{’/%?%‘r‘\‘“% gﬁﬁs no(%ttﬁee %}eglﬁg g’r %ﬁ%/ ?negﬁré 0t%c‘)J %216?) : ‘36’0

g/ nol e, pref ghygbtlolicn acide tanregholic meidl, demxyrhkolB0,a0T0 glyewdeoxychopiar adidul ar

in the range tf:od802yafPict Q0. Qﬂ&og_émcﬁolicz%c_ Qe 4 o\éﬁgfydtsbﬂf&hf)ﬁ@cﬁéiﬁ,n nmay
be perforned conti ng@gslé] r bat ci_hvmqﬁe, e._g. in a batch or_ sem -batcl
process. Cat &4thenageoyy Og‘ﬁ acyl daochalie Asid o Ayeskolie acids Byrdeqxyeholic |asig
concentrat i oiosnfiare3dGhdrpef aaipartiontenly pisiférbblyes@ect to the anpunt of

pol yet hgr pol yol being prepared) due to their greatly increased activity. If

pol yet Hér pol yol s prepared in the presence of catalysts according to the
i nvention ar Silgsasids sughr aspursedqoalyshotist deach €30, 7 Budiiytdsaxyt §3-claolabddfacidyo?- 7,

Pol yur et hane 4,3H 11903 ) 132 a1 =64) . thera | gl to
rem);ve t he cg%( gﬂ%%%?%%%%e%%@?ﬁi?ééﬁoﬁ c}g%ﬂptz%?ghgo[elgw'ﬁ(ﬁ;?&gfq ﬁgge a

detriment al &ekate (3uhydmgypbodetan-2ragid-Bysubfate), morsbplc peid 1vad diwet-shelied.

acid or their salts, esters or amides are also suitable.

30 .
The bile acids and their salts, esters or amides are generally well-known and are
described in detail for instance in Nachr. Chem. Tech. Lab. 43 (1995) 1047 and
“Rompp-Lexikon Naturstoffe” Stuttgart, New York 1997, p.248 et seq.

35 Any mixtures at all of the previously mentioned bile acids or their salts, esters or

amides may also be used.



~ 3 MAY 2003 WO 00/47649 10 Exanpl es Catal yst preparation 17%%%1”03
"Exarrpl e APr (%%PQ"HQ"a DMC cat al yst using the sodiumsalt ofgﬁ@%\aggl d
(catalyst A) A solution of 6.2 g (45.75 mol) of zinc chloride in 10 m of
distilled water is added to a solution of 2 g (6 nmol) of potassium

hexacyanoc Ob@xntaﬁfrsrfé éfnth§5:amly59fco V\gé&hbﬁ &g c&@eﬁ’ﬁ&?ﬂly"‘ﬁéﬁbn’ﬁb@ ersf?l'gsel%bﬁtﬁi ng

(24,000 rpm diately dfter , a mxture t ent - but anol and

g.o
25 g of di st PR3lEHs, \J&J@ﬁr@maynaﬁr@ém StV irapwAkeidhe prlo ke anita st ChEhor
stirred vi gom@ﬁsuf,%dgp Jvitidtrit detekQination. Then a m xture of 0.5 g of the
sodiumsalt of cholic acid (Fluka Cheme AG CH 9471 Buchs), 0.5 g of
tent-butanol and 50 g of distilled water is added and stirring is continued
for 3 msn (10atystpagcordibg Tibethscinvehtion hmgallade@rstnyhrfei, |partédl iyoorystalime et i rred

( 10,000 rp for 1 1.0 W ' e of of
distilled water %518 Qde»a l}és\{\goépgh%ecﬁ%%%ﬁ gsa‘fogl e 10% wgg&%%%g@p%ow&%t%r ed
agai n. Then tayediffrasthmeetryi.s stirred once again ( 10,000 rpm for 10 min with
a mxture of 50 g of tert-butanol and 0.25 g of the sodiumsalt of cholic
acid. After filtration, the catalyst is_dried to constant weight at 50C and
20 at rmspherpéWé%%ﬁ?@lnwpéhﬂ1WFnWre%%P%aleat alyst: 2.1 g El enental
anal ysi1®, thernogravinetric anal ysis and extraction: 25 Cobalt = 12.6 wt. %
zinc = 27.3 % Ient butanoh ]( w.% sodiumcholate = 4.3 w.%
Exanpl e B Pr \é\ﬁ)arl AC hepgpranace ?lyf"é? ing the sodiumsalt of hyodeoxycholic
acid (catalyst B) 30 The sanme procedure was used as described in exanple A,
but the sodi sa dn§ Si gma- Al drich Chem e GrbH,

D- 82041 Dei sgg]hof ghr? IQ&%SB%Egtggély%g%egga@? e sodiumsalt of cholic acid
fromexanple A 35 Y| eld of dry, powdered catalyst: 2.0 g El enental

anal ysiig, thgy nDgEibiBAdll C anal ysis and extraction: Cobalt = 13.8 wt.

zinc = 28.3 wt.% tert-butanol = 7.3 w.% WD 00/ 47649 11 sodi um salt of
hyodeoxycholic acid = 6.2 w.% 1 3 MAY 2003 PCT/ EPOO/ 00727 Exanpl e
C~conpar i sonDaf@nptatystPacpadingito sheDMemtidrahry donuaitiogallye piephtedainalqueous

solution by reacting o) metal salts, in particular of the formula (I) with metal

cyanide salts in particular of the formula (II), B) organic complex ligands ¢) which
20 differ from the bile acid or its salt, ester or amide and y) the bile acid or its salt, ester
or amide.

Preferably, the aqueous solutions of the metal salt (e.g. zinc chloride, used in
stoichiometric excess (at least 50 mol.% with respect to the metal cyanide salt )) and

25 the metal cyanide salt (e.g. potassium hexacyanocobaltate) are first reacted in the
presence of the organic complex ligand c) (e.g. tert-butanol), wherein a suspension is
produced which contains the double metal cyanide compound a) (e.g. zinc
hexacyanocobaltate), water d), excess metal salt e) and the organic complex
ligand c).

30 .
The organic complex ligand ¢) may be present in the aqueous solution of the metal
salt and/or the metal cyanide salt, or it may be added directly to the suspension
obtained after precipitation of the double metal cyanide compound a). It has proven
advantageous to mix the aqueous solutions and the organic complex ligand c¢) under

35 vigorous stirring. The suspension produced is then conventionally treated with the
bile acid or its salt, ester or amide b). The bile acid or its salt, ester or amide b) is
preferably used in a mixture with water and organic complex ligand c).



without a bile acid or its salt, ester or am de (catal yst WrM'gzm
" accordance wiWRO¥AI6A 4145123) A solution of 10 g (73.3 mol J Ciﬁwﬁ?ﬁ
chloride in 15 m of distilled water is ded to a solution of 4 g (12
nmmol ) of potassium hexacyanocobaltate in 75 nl of distilled water with

00 o 0 ST A e, BRGS0 10

of tert-buta st r s a spensi on

produced and cen@iuging or &dfrapiog oot greferreraspgoidicvarynt e 1?&iatﬁf1 ﬁataivﬁélsStBPm dis

i sol ated by fdshed ivigh dnh@fuedhut reofilionlBf QRO drpablic finplék Mgand )h(elZSbg of a
m Xt ure of tertS but an {OHan%Zgl Stl0| Iled ter rgﬁh pl& C elg2

F WAV E‘g-‘fl I t&r %H

agai n. The pret§eEnsiad onere D’rrF’é?Y"ng‘é t‘?‘l@ 808 ?aﬂf“r}‘ °F(9Fn s 125 ¢
of tert-dut anady folfek@fiple] vateaisolable sebendanyt plodadts isschlas pithssilnt ohlogids camt

wei ght at 50C and at({@%lggﬁ algﬁessure Yi.el.d of dry, powder ed cat al yst:

3.08 g El ementdf"ahd BEFamE LG e iyelon, {17227 4 wt. %
tert-butanol = 14.2 w.% Pregarin~pol ey therpolyols General nethod 25 50

g of polypr 0%e%?rfo@k)‘?&#g&@%%ﬁﬁﬁ[ex(ﬁ%hﬁ%zkrﬁfhe‘ﬁﬁh&ﬁ% wash s&ggoﬂém@erw 3 to

5 ng of catalyst
pol yet her pol Y§iWesa] 4 aafie%r’“é&i’ Hid rqﬁp%qtatmshe.tﬁfqlos@%@a ifyfthernasp ot i

pressurjged ra@esit@eods ﬂﬁiddasoﬂfdliﬂ%k‘dcld/& igsAalt( édté}Qﬁi)anﬁd%?l phefataBly ih@helRbfe W t h
stirring. Th nwﬁropah gglq;‘(vﬁ ??t reon ortion until the
total pressur&™"hEd a yhgeps C]: Wlog%/ nBUERPHE L only
added when arsohatioel er at ed pressure drop is observed in the reactor. This
accel erated pressure drop indicates that the catalyst has been activated.

Then the remai nder of the propylene oxide ( 145 g) is added continuously at
a constant tdnaddioadsisradvatageoys e wasinthecgatadyryimare thagf onge Int this ¢ssopygl ene

oxi de apgl a Fhdfk wa e&ro%@s%%é}p& ﬂ%&téﬁj HowehaR G is préfetableGo %@é‘ﬂ&ﬂﬁ«ﬁﬁe@u@r e

distilled off and the mxture is.then cool ed toroom
t enper at ur e. S‘?ﬁ’éloﬁi)%‘if ﬁgFrp\;‘fP%bP@"%PSalerﬁ’e(f erterefahe organis eemplgx ligand

det er mi ni ng tang bklavidlod &S salt, keteflotthlebond content and the viscosities.

WD 00/ 47649 1 3 MAN 2003 PCT/ EP00/ 00727 12 5 10 15 20 25 30 35 The reaction
was followed by neans of a tine/conversion curve (propyl ene oxide

consunpt i on [Tht washsdisatelyaicisithen diievh optiomdlly. afieh deingchostderad, af tq:mpmures

determ d fr t i3t + - OF j frhe L&ﬁpdast
poi nt t he otqlnihrne gﬁgejpsfoofrllo%og \%&%P?h&tg‘ﬁgg e)xten%&gggasetlﬁ) ne of the
curve. The prm?ﬁé%?l(é@l%mb%ﬁ)-nes which are critical for catalyst activity
correspond to the period between catal yst activation (end of the induction

period) and the end of, pro oxi de addit e total re ctlontlrrels
the sum of t Wi SR it %n&% "ESPOB’(S’SY °8 (456 rPft 'ithréMCh catalysts accor mg to the
invention in a process for preparing polyetherpolyols by the polyaddition of alkylene
25 oxides to starter compounds which contain active hydrogen atoms.

The alkylene oxides used are preferably ethylene oxide, propylene oxide, butylene
oxide and mixtures thereof. Building up the polyether chain by alkoxylation may be
performed e.g. with only one monomeric epoxide or randomly or blockwise with
30 two or._three different monomeric epoxides. More details may be obtained from
“Ullmans Encyclopédie der industriellen Chemie”, Vol A 21, 1992, p.670 et seq.

The starter compounds which contain active hydrogen atoms are preferably
compounds with (number average) molecular weights of 18 to 2,000 and 1 to 8

35 hydroxyl groups. The following may be mentioned for example: ethylene glycol,
diethylene glycol, triethylene glycol, 1,2-propylene glycol, 1,4-butanediol,
hexamethylene glycol, bisphenol A, trimethylolpropane, glycerol, pentaerythritol,
sorbitol, cane sugar, degraded starch or water.



Exanpl e 1 Preparing pol yetherpolyol with catalyst A (25 pp Lo 3 MAY 2003
time: Propox %P‘?’ﬂ)ﬁ“?i nme: Total reaction tine: Polyether po%%*&gwo\iéﬁue

- (mg of KOH g): Double bond content (mml/kg): Viscosity at 25C (nPas):

Exanpl e 2 Preparing pol yet herpol yol with catalyst A (15 ppm Induction

time: Propoxylation tinme: Total reaction tinme: Polyetherpolyol: OH val ue

(nmg of KOH g): Double bond content (mmol/kg).: Viscosity at_ 25C (nPas): 217
mn 33 nin 230ivanigeasy, $hass staigy compeYngs Whish exmainianti sphydreseodons ko ut

renovi ng the yg@t ¥hicht hdvdereeR tpadpatednios ikamplet e cobledidbnalaialiZtatatyds pom Co =

2 m Exanple 3 Preparing polyetherpo] yol.with catalyst B (25 .
ChDeLi on o Wi BrpYiopis shesiohod loy BRienlel vsight SR and bhemets 2kBRdhdon
m nPol yet her pedduats: vath (faimber aviayage) nikGidudpr vaiei2Oof M0eto20008. cont ent
(rmmol / kg) : 6Vi scosity at 25C (nPas): 902 1 3 M-~ 2003 WD 00/ 47649

PCT/ EPOO/ 00727 13 Examul e 4 (co&ari son exanmule) Catal yst C (15 p(ﬁ)n)
exhi bi t ed no Patyadditiop ofalkyldne gnifige ta starterecgoposndscwhigh comaln Btive bydroperd

above even af | e hifB - NndskiB RA QkesCaibad ¥et C
t he inductiorélﬁc’?l:isrréélt\?\twtg'gé{{';lg%udta 9 hé Beecrailp 1o e g‘gllhgtgi%ﬁe A V\?afs@rmre t han

our s. e prop | Tre

12 hours, whéfeperatueasdram 20de 409G refemblyciathe ewes Pitﬂdi‘@% 1p Pariclapat ¢ he
reacti ofp 10 iénfgerdufss df- 5 wpwt:hﬂhetrmtiaﬁ\m@\& parfermest & taﬁllpfdéi;lﬁ@s bp the
Il nventi on ca u | uc S . concentrati ons I N t he epar atil on
o o o heo Dt g berae et Rtion BRY I RerRrmel bk cf o b Indhf, SPR
separ ati on ofsolvhet suah ak yslterfer amlydrHBHP.OT heodmowmt d solventuis ceniventibnallyl 1 B tdvVAY

2003 30 wt.%, with respect to the amount of polyetherpolyol being prepared.

15 The catalyst concentration is chosen so that, under the given reaction conditions,
effective control of the polyaddition reaction is possible. The catalyst concentration
is generally in the range from 0.0005 wt.% to 1 wt.%, preferably in the range from
0.001 wt.% to 0.1 wt.%, particularly preferably in the range from 0.001 to 0.0025
wt.% with respect to the amount of polyetherpolyol being prepared.

20
The number average molecular weight of the polyetherpolyols prepared by the
process according to the invention is in the range from 500 to 100,000 g/mole,
preferably in the range from 1,000 to 50,000 g/mole, in particular in the range from
2,000 to 20,000 g/mole.

25

The polyaddition reaction may be performed continuously or batchwise, e.g. in a
batch or semi-batch process.

Catalysts according to the invention may be used in very low concentrations (25
30 ppm and lower, with respect to the amount of polyetherpolyol being prepared) due to

their greatly increased activity. If polyetherpolyols prepared in the presence of

catalysts according to the invention are used to prepare polyurethanes

(Kunststoffhandbuch, Vol. 7, Polyurethane, 3rd Edition, 1993, p.25-32 and 57-67),

there is no need to remove the catalyst from the polyetherpolyol and this does not
35 have a detrimental effect on the product quality of the polyurethane obtained.



A
1 ~ Cdaiires 1. A double nmetal cyanide (DMC) catal yst cont@dggﬁ%/oﬁﬁ gnzeMé'rm
nore doubl e W %47847ani de conmpounds, b) one or nore bile acids 0 i r

salts, esters or amdes, and c) one or npje organic conplex |igands which
differ fromb). 2. A DMC catalyst according to claim1, also conprising d)
wat er and/ or ter-soluble netal salt, MX)", wherein Mis selected
fromthe grog%i%%!\ég?sting of zn(11), Fe(ll), N(Il), M(Il), Co(ll),

Sn(ll), Pb(Il), Fe(lll), M(I1V), Mo(VI), A(Ill), M(V), V(IV), Sr(ll),

WIV), WWVI) catai{dtiprepavidionr (111); X are identical or different anions; and

nis 1, 2, or 3. 3. catal yst according to claim1 or 2, in which the
doubl e netal cyani de conpound a) is zinc hexacyanocobaltate(lll). 4. A DMC
cat al ysts accBxgainple A0 Rrspafing DDMUCacatslydt using, the rsodhine Isaithef ehgjaniacid
conplex ligand c) is tgra&-lbst nol. 5. A DMC catal yst according to any one
of clains 1 to 4, contd 2”63 to 80 w.%of a bile acid or its salt, ester
or amde. 6. A DMC catal yst according to any one of clains 1 to 5, in which

the bile acid fagidohg @fﬁ'ﬁlﬁ"?“h m&w&dﬁziﬁ~clﬁ@'im3rl©irﬂl SiRleRavatéils alitbd
i ndependent |y, represent or OH an .Y, 15 R represents O-1, .
| W - CH, - CHI - Bo3pplution of 2 g(6nyol) gt notasivin hexegyanocabajtate in 35 ml of distilled
NH- ( &zd_ i - Ni Q/@t&xvitrgdg?ﬁu@khl Hifeirlg- (20,800 me)\'-lvfrwxflﬁedﬁﬁtei @%ﬂvaxl&sja. mtiofeat al yst
according to any ope of clajns 1.t .. 1N Whi tEl catal yst cqgntains, as a
bi |0 aci d saBCl rBLiaeh TH25I8 eI 6 Beuihidir FErericn prtte iy
gl ycochol i ¢ #@@hdstirted wigeroosly 24600 rpme dory th mbinc Then d, mixtyre adebX ygcbbtliec
acid, taurod i i d,.: IG7dGH ] olic
2ci d. t aur ochg gl oF i PG IRHE ARy, G138 £ Buph ol 65 BB EBNARD
hyodeoxychol rd && gdfatistited taterss pidadeast stigingnisnoptinued fpod mindpA00npma DVC
catal ysts accehdispad ii9 igiiite®Bs Ritrafibi! then Stiked 7 (1G00PHnY) R (M wRsa 15 1)
Reaction i n aqueous_sol ufion” of ?) metfa({_ s?l ts with netal cyagj de salts

mixture of 35 g of tert-butanol, 15 g of distilled water and 0.5 g of the'sodium salt of

cholic acid and filtered again. Then the product is stirred once again (10,000 rpm)

for 10 min with a mixture of 50 g of tert-butanol and 0.25 g of the sodium salt of

cholic acid. After filtration, the catalyst is dried to constant weight at 50°C and

20 atmospheric pressure.
Yield of dry, powdered catalyst: 2.1 g

Elemental analysis, thermogravimetric analysis and extraction:
25 Cobalt = 12.6 wt.%, zinc = 27.3 wt.%, tert-butanol = 10.9 wt.%,
sodium cholate = 4.3 wt.%.

Example B Preparing a DMC catalyst using the sodium salt of hyodeoxycholic
acid (catalyst B)
30 .
The same procedure was used as described in example A, but the sodium salt of
hyodeoxycholic acid (Sigma-Aldrich Chemie GmbH, D-82041 Deisenhofen) was

used instead of the sodium salt of cholic acid from example A.
35 Yield of dry, powdered catalyst: 2.0 g

Elemental analysis, thermogravimetric analysis and extraction:
Cobalt = 13.8 wt.%, zinc = 28.3 wt.%, tert-butanol = 7.3 wt.%,



(3) arganic corrpl ex |igands, which differ frombile acids oy ir sal 6MAY 2003
" esters or amiVUB94%AY y) bile acids or their salts, esters B?’L}ﬁﬁ#%"é’z?’ 20

ii) isolation, washing and drying of the,catal yst obt ai ned in stepi). 9. A
process for preparing polyetherpolyols by the polyaddition of alkylene

oxi des to st SR Lt gin tive hydrogen atons in the 25
presence of gégﬁ%}&aﬁme'ﬁ%ﬁ% y&%a{efsts according to any one of clainms 1 to

7. 1 3 MAC 2003 10. The use of one or nore DMC catal ysts according to any

one of clai Wﬁleanhgeb(cbﬁl@ma@@ﬁaxﬁgigqireﬁrmgl ¥ DS ¥athlyst nghgaeﬂlﬁutzaal of
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! 4Y+5#10%& ()Then the remainder of the propylene oxide (145 g) is added continuously at a
constant total pressure of 2.5 bar. After addition of all the propylene oxide and a 2

hour post-reaction period at 105°C, volatile components are distilled off at 90°C (1
35 mbar) and the mixture is then cooled to room temperature.

The polyetherpolyols obtained were characterised by determining the OH values, the
double bond content and the viscosities.
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Propoxylation time: 33 min
Total reaction time: 250 min
15 Polyetherpolyol: OH value (mg of KOH/g): 29.6
Double bond content (mmol/kg): 6
Viscosity at 25°C (mPas): 855

Example2  Preparing polyetherpolyol with catalyst A (15 ppm)

20
Induction time: 387 min
Propoxylation time: 168 min
Total reaction time: 555 min
Polyetherpolyol: OH value (mg of KOH/g): 30.1
25 Double bond content (mmol/kg): 6
Viscosity at 25°C (mPas): 993
Without removing the catalyst the metal content in the polyol was: Zn = 4 ppm, Co
=2 ppm.
30 .
Example3 Preparing polyetherpolyol with catalyst B (25 ppm)
Induction time: 371 min
Propoxylation time: 40 min
35 Total reaction time: 411 min
Polyetherpolyol: OH value (mg of KOH/g): 30.2
Double bond content (mmol/kg): 6

Viscosity at 25°C (mPas): 902
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their greatly increased activity, that separation of the catalyst from the polyol is not

required.
15
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Cr(IIl); X are identical or different anions; and nis 1, 2, or 3.

3. A DMC catalyst according to claim 1 or 2, in which the double metal
cyanide compound a) is zinc hexacyanocobaltate(III).

4, A DMC catalyst according to any one of claims 1 to 3, in which the organic
complex ligand c) is tert-butanol.

5. A DMC catalyst according to any one of claims 1 to 4, containing 1 to 80
wt.% of a bile acid or its salt, ester or amide.

6. A DMC catalyst according to any one of claims 1 to 5, in which the bile acid
has the general formula

wherein

R,, R;, R;, R,, independently, represent H or OH and
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contains, as a bile acid salt, the sodium, lithium or potassium salts of cholic
acid, glycocholic acid, taurocholic acid, deoxycholic acid, glycodeoxycholic
acid, taurodeoxycholic acid, chenodeoxycholic acid, glycochenodeoxycholic
acid, taurochénodeoxycholic acid, lithocholic acid, hyocholic acid,

10 hyodeoxycholic acid or mixtures thereof.

8. A process for preparing a DMC catalyst according to any one of claims 1

to 7, comprising the steps:

15 1) Reaction in aqueous solution of
o) metal salts with metal cyanide salts
B) organic complex ligands, which differ from bile acids or their
salts, esters or amides, and
Y) bile acids or their salts, esters or amides,
20
ii) isolation, washing and drying of the catalyst obtained in step i).

9. A process for preparing polyetherpolyols by the polyaddition of alkylene

oxides to starter compounds which contain active hydrogen atoms in the

25 presence of one or more DMC catalysts according to any one of claims 1
to 7.

10.  The use of one or more DMC catalysts according to any one of claims 1 to 7,

to prepare polyetherpolyols by the polyaddition of alkylene oxides to starter
compounds which contain active hydrogen atoms.



