PE 58839 1 DMC catal ysts, nethod for the production thereof and use thereof
The invent ppgpeb ates to a process for preparing DMC catal ysts. 5 Multinetal
cyani de conpounds, frequently also referred to as DMC catal ysts, have been
known for a long tine and have been w dely described in the literature, for
exanmple in US 3,278,457 and in US 5,7831513. Such conpounds are preferably

used as_caiey sl &0TmBh SRR 0 BAL HEHNEL o £ANRL N, 10 addi ti on of

al kyl ene oxi uncti oha arter “substariceS.” These processes, too,
are known. The DMC catal ysts are usually prepared by reacting the aqueous -

sol uti on ofhainwettan relatdstio wiprdcesh eoraepering DMt vatagstsof a cyanonet al at e,
frequently in the presence of at |least 15 one organic ligand. The

mul ti net al N%ani de conpound obtained in this V\elya%t is separated off, washed
and dri%®d. Milimstal cyanide eqrapgppds Jiassntiva#ee referfastlo asdMecatafystspheve at al yst s
prepar ed i bedrhinommrfoes londdirerdndathvb dset widety deagnivelinalse torplretfety as

possi bl e i&a%%@hi @%@%SQI%Yiaﬂgi B$%57832§13The requi renent for conplete
ma u

renoval of wat'er €5 the production process conplicated and expensive. To
elimnate this deficiency, the preparation of the DMC catal ysts can be
carried ouSudtconspountRereameterabhrisen as2atalyaisior pRpAOAGpdiI0Sher/alcterty bjoes t he
preparsf i Ofy o YeGRhalo¥RES oﬁtroqlmﬁ%{iﬂm Q%HFP%SE#Q&(%‘%e@nﬂr %e&é’e%”@%et al ate
in water-free organrc solvents, e.g. alcohol's, ethers, a é%s, nitriles,

ket ones, aP@RPWBs or sul fides. The objective is the preparation of
water-free DMC catal ysts which have a higher activity which, in particular,

does not L ! 1) Liabl y
occurs i n%{b%ﬁﬂﬁ%‘ﬁgb@%&ﬁﬁﬁgﬁéﬁ%_F@%@Q B%%%&gf %’P g&ﬁér)fgée P(’f‘l}%feag ‘inthis
way are useRlt Wil the ReueRnsi SR 61 2 cgqqgmeé@{@teogg?qj@@tlﬁg\}p%@reép ?’%gfs@t 339t ee

car boniat oore anghiaic lgdnan @ he ondtimetblanybeide cempstraha#sine@m this way429, 166

descri bes é%rﬁ?@@ﬁ%&}éh@&aﬂ{jd _ catalysts froma transition netal salt and
a hexacyanonetalic acid In [owboiling organic solvents. After precipitation

of the DMC in the organic solvent, the suspension formed is conbined with a
starter albahwlis a aatdlystmisngeniic theatase of thesDMEmatadihts prepéred dibthe rbgnner

di stillati gaycribbPRéVBHGERBVAS ad BbrdplefRlyE853siBleBn chmpR@tdd &iynd'stegshat the

di sti lu‘Jf ti n 1S ener%)f-l ntenﬁl ve ar;g e%w res awh:p?h 49 | evel "of safety
precautd onS"EOHIRBEGHON GOIRIGLE kergev 9‘;‘1" &1 BAKS e Produclion ProfRSSore, the DMC
catal yst ieomplicaied@hndespersie. i s al ways present as a relatively dilute

suspension. This nmakes it necessary to prepare the catal yst where it is

also to beTcl)J gﬁnqihat%ltﬁig %eﬂciency, the preparation of the DMC catalysts can be carried out in

a nonaqueous medium.
25
Thus, JP 2003 103177 describes the preparation of DMC catalysts from metal halides
(ZnX2) and a cyanometalate in water-free organic solvents, e.g. alcohols, ethers,
amides, nitriles, ketones, aldehydes or sulfides. The objective is the preparation of
water-free DMC catalysts which have a higher activity which, in particular, does not
30 fluctuate with the residual water content which inevitably occurs in the conventional
preparation. The DMC catalysts prepared in this way are used for the addition of
| alkylene oxides having at least three carbon atoms onto H-functional starter
substances.

- 35 US 6,429,166 describes the preparation of DMC catalysts from a transition metal salt
and a hexacyanometalic acid in low-boiling organic solvents. After precipitation of the
DMC in the organic solvent, the suspension formed is combined with a starter alcohol
and the organic solvent is removed, preferably by distillation. Disadvantages of this
process are, in particular, that the distillation is energy-intensive and requires a high

40  level of safety precautions because of the risk of explosion and fire. Furthermore, the

DMC catalyst is not isolated but is always present as a relatively dilute suspension.
This makes it necessary to prepare the catalyst where it is also to be used, since




PF 58839 2 transport of the dilute catalyst suspensions is associated-wth
I ncreased costs and an increased outlay for safety precautions. In

addi ti on, a}jrgzsééggyst suspensi on cannot be stored readily wthout the

catal yst settling out. The catal yst suspension therefore has to be stirred
before use, but it cannot be guaranteed that the sedi nent can be suspended
5 conpl etely honogeneously or can be stigred up at all. US 6,869, 905 Bl

descri bes the pr ation o catal ysts fro transition nmetal salts:
of “whi oh ndiAEyT Pahg diGR sl ahahabis h eedp b no R pORs BR 88 1
nonaqueous iswkassdonitiagEfariseietppieautipnatlh edditivry ermatalsl shsrasisiah cahiodtheor

]g:ar boxyljl C sasibd $?afmy wghmltw ca%@!?fjtts'eﬁl_irrﬁ;oédt.ﬁﬂesﬁa?&% slﬁf§pé?@{oﬁ|'iﬁ§refdﬁ¢ gaé ies,

or mam des or_,sul f oxi des are. use e_use al J al .cyani de

| kewi se 1 dEGtTad bEfors Sk 84T SP) be plaaNEed et M Sslnat 122 565 050¢ R s ¢ he
pr epar ati orccotplabizheacaenantslylsy carhe stimed urgtalonet al |ic acid with a met al
salt MRWor MRWYV, where Ris the anion of a very 15 weak acid (pKa > = 20)

d wi | zir | whi..ch i | d..e g . zZi
ohor ce. “ S ¥a el oo d6k bp B RoPORCCRb R P YaRen Beid
mat eri al s. SPheohwhieh neither & aiseraplex evanometalgie zind @lkelimatal syemiden di et hyl zi nc.

The DMC  cafonhyisdobs BORBE, EthbNpdidd frotiPebiaings ﬂfcﬂfa%raﬁi@ihﬁls@@ﬂrbf)%riictd&ﬂisr eaction
of H-f_u@ctlona cul ar on functcional ol s

g_] st;flrtelrst N artlt it @Iccs)h , th

al kyl enld o dRer aBisTa St aortet fstains; it TsMERIGSR T SHIGIOES 61 S sk

al cohol s uslihegispiCalkali Bielal cyanidestlkawise requirgs increasad satgbt Prepawibnpur e et hyl ene
oxide is extraordinarily difficult and usually | eads to unusable products.

Si nce poly - lng e bl.ock re ethyl ene oxide are
necessary ﬁ&b%ﬁbi22‘2%@6%?}%55@6ipg&}aﬁ%ﬂoﬂroigmq E%{ﬁﬁ%tftb cyg%’?ﬁﬁ'ﬁ%t hanes, there is
25 a need fayen&nethlipaeidwithea mpebsalidiBe opMEedy. edhersy RieleRnsh dyeasht al yst s.
WO 2004510544 drISPKL bes2(a apd Acie s8mbet 1. ey dahg whichidre eadterysly ubyd,

preci pi tatio .ziﬁcrct‘HYBr%E ft‘ﬁ'&%ﬁ&é{&r zir;\ré‘(?arg@&?dté’é b s nﬁ%ﬂ‘ o a%&ta?rﬂfg“ SE€S
aqueous netal "salt_solution prefera Zimc chlortde) and agueous
hexacyanoc ¢RaiPfigle Theimetabsalis used ane Uit dnc sitsisysly peiBicenydicy éie DMGr exanpl e
throggr bprwtab,gstm;bugba@dm thxhwhysare Phefetibly mdtfdﬂﬁaereacabrabmﬂ@ﬁismakd to make
the additi : - : .n_Jpossi bl e.

di sadvant a%ih r%ﬁs,ﬁtﬁ]ﬁ'%ﬁ%@%rp@ﬁgﬂﬁ%ﬁbgél%‘T"ﬁ@ﬂ%‘\@fﬂ%% g?@%ﬁé&?ﬁ the |l ong reaction
time of20 about 20 hours without work-up. An additional disadvantage is the
huge react ifofurtBer problenkn theesreparation digolyeties afpohals using DMONcatalstBastHati ons.
Corpar ed t??hé‘a&é?ﬁﬁﬁ%%bt@ﬁadf py@%%n@é{ﬁlé Begs %exir?&rd%ﬁ&%ﬁﬁi%@%h sullily leads . .

m croemnul si.on represents a_rur [ process step. n addjtron, precipitation

froman emiP SnuTRbiRdIRdusts-aiieee Rahethas @loshols hguing end Blogksplpure sihyionsy
preparing asidefaps nbcesskiyrigr masy eveb of ose iaice plodoctian dof polye@tetiesthemyis f or

saf ety JBr eCAaI0Ss RAProR TSl BRRSAFhpared by means of DMC catalysts.

WO 2004/105944 describes a process for preparing a DMC catalyst by precipitation
from an emulsion. The precipitation emulsion comprises aqueous metal salt solution
(preferably zinc chloride) and agueous hexacyanocobaliic acid solution in a water-

30 insoluble solvent, for example hydrocarbons or higher alcohols. The use of these
catalysts is said to make the addition of ethylene oxide at the end of the chain possible.

A disadvantage in this preparation of the DMC catalysts is the long reaction time of
about 20 hours without work-up. An additional disadvantage is the huge reaction

35 volumes necessary for precipitation from microemulsions. Compared to a conventional
DMC synthesis, the preparation of a microemulsion represents a further process step.
In addition, precipitation from an emulsion necessitates the use of organic solvents
both for preparing and for breaking the emulsion and also an increased outlay for
safety precautions and waste disposal. R '

40
It was an object of the present invention to develop a process for preparing the DMC
catalysts, in which no water has to be used, which is simple to carry out and makes do



40.1t was an object of the present invention to devel op a process for
preparing tpesphdg catalysts, in which no water has to be used, which is
.sinmple to carry out. and nmakes do PF 58839 3 without addi t i onal process
steps and in which DMC catal ysts which have a high catalytic activity are
f or med. FurthernDre the addition reacti@n of ethylene oxi de should be

possi bl e i‘n hoI

catal ysts. éggﬁﬁ&@blﬁggss {J?’gsr%"i/‘f Eiﬁ% teg %gc%? d by the use
of ionic ||@ﬁjalmtg: agivitsareJermes. Burtw@peaw@aﬂmuraa¢twntq&etfw}9ep@meu on of the
DMC cat al ysitfould e $3s316Rd inghe BleparatiSy b pegatReraicoRpRNeha Usiaftiedbanalsts.
Nanoparticles using Room tenperature lonic Liquids", Chem Eur. J. 2006,

12, 3798 - 3803, describe a process 10 for prepari ng magnetic nanonmaterial s
whi ch ar® pTi&@tnect.hﬁséenprlenalalbeeeebléﬁebeﬂehlev@rfé/tha uge chionisdiotidgAs r eact ed
with a cyansyieing etsuispéision Media in Baiptepdratitnthf @RNPKMCSddtgysts.et r af | uor oborat e
as ani on. However, tetrafluoroborate-conprising conpounds are not very
suitable for multimet al ni de_ conpounds used as catal ysts for the addition
reacti on of Ingayal ehal.. §mi%esss HdpanatBrgged MagpetiohdangpertislesfusinggtPant t hi s
process fr o@mipaeatdre 00O Liguids'y @hdm. £unQt 2008, dndsTbearssoa] sacried a pastesdl e.  Such

col I oi dgj ngfB,%Hg,lgrgdgn%a8r§etucﬂéh&‘n%h§i‘s W@ﬂér@%ﬁ%ﬁ?ﬂ%ﬁ&dél%uk& S&)ng dueds are

t herefore no npounts as
catal ysts fametahgalhyas faastedeiica Fanosetaiatrypplb Hiean *@i@&daﬁld GPmPf'H@@ rmr e, the
tetrafl uor Otbtrémloeolﬁiﬂat@@sla&ldnot-loﬁ'ew@éﬂ etraftbreanatdeoaippsing compolii® greesence of

I at d 20
Conperat ur o' h RN fyhitiel BYAIR, ForhAlies 8oq Ok avaBiathe BUBNER £ 7. i on
reactions. repelignraf @kviese oxidesrapsraiion&f theartidlss foeeedindhizprocess fromiteet v,
whi | e BE3 Clamcaqmm &snotddteded sxid asv wattpabsisic. Sundh axdibidblysepemdiesiofabl e

secondary Bﬁﬁﬁ ﬁ;? anTJee%dnq%%%é ﬁ‘ﬂo%g@fn 9% ey tMerB’Fo‘?%! hﬁ@ntﬁbl@ﬁ‘@r‘%ﬁé s Bf

prepari ng reaction anome oun S Wth
met al sal tshe\m%tf@"r‘tﬁ' dYReI Péa’@PP'é’Fﬂsl%‘s q%ayst%@r&maqqmon rgagtien|of gisy'ese as
sol vent s oroﬂdespemnanmomeﬁ\eatetra“ﬂhmrmbwaetalnm i§ nottdtabie pnovarddsconipps®NC

catal ysts pgg ?és% c@bﬁf#@ |aH=P d RS oxbf %Qch@Qof @Qte?ﬁf t@l\éﬁéﬂebon
further_provi cata re 52 r ocess
of the quivetﬁmpew ture infg f a‘Pr r3"t’ &‘?fegtﬁ ‘B%F‘%’ﬂ op reactighs| s by

addi ti on ofFlabridel |enedmabliesasompmtwbécmrstalo®natoxs:itwwme Bfilwstantas. 35 The
| nventi on fAkdletioR baKhECm bl ARt PP SRR RGNSt her al cohol s by

cat al ytic rtron o yl ene” oxl des onto H ction starter substances,
wherein the DI\/C catal ysts of the invention are used as catal ysts.
The invention accordingly provides a process for preparing DMC catalysts by reaction

25 - of cyanometalate compounds with metal salts, wherein the reaction is carried out in
jonic liquids as solvents or suspension media.

The invention further provides the DMC catalysts prepared by the process of the
invention.

- 30
The invention further provides for the use of the DMC catalysts prepared by the
process of the invention as catalysts for the preparation of polyether alcohols by
addition of alkylene oxides onto H-functional starter substances. '

35  The invention further provides a process for preparing polyether alcohols by catal'ytic
addition of alkylene oxides onto H-functional starter substances, wherein the DMC
catalysts of the invention are used as catalysts.

The invention further provides a process for preparing polyether alcohols by catalytic

40  addition of alkylene oxides onto H-functional starter substances, wherein the DMC
catalysts of the invention are used as catalysts and pure ethylene oxide is used as
alkylene oxide in at least part of the addition reaction.



The invention further provides a process for preparing pol yether alcohols by
catalytic pgPsggsttion of al kyl ene oxides onto H-functional starter

. substances, wherein the DMC catalysts of the invention are used as

catal ysts and pure ethyl ene oxide is used as al kyl ene oxide in at |east
part of the addition reaction. PF 58839 4 For the purposes of the present
invention, ionic |iquids are conpounds V\/ni ch have at |east one cationic
center and at | east one anionic center, particular at | east one cation
and at | eastordhepPYRPES, of e Pregerd inyention 'qrmqlsqu'quﬁermPewc&er%hwa on,

bei ng 5 or demit@onelcatvric térer aohel s temst dray artidvée pmﬂaosemrmfularlfathasetsmt

| nventi on, &é&ﬁﬁ%ﬁ&%&éa%@ne%l&n wj?l'f: oEé‘Sf thd ST A pal R0 e ée‘tll)nltg)er[\%‘] n [Yn
(1), where uaterrPary ammoni um cation, an

oxoni um5cat‘~'?"85'“‘|"'C sul foni um cati on or a phosphoni um cation and [Y]n- is a
nmonoval ent, divalent, trivalent or tetravalent anion; 15 (B) mxed salts of

t he general f & o

L IR [Igé nHIt! Ere( H)(he)[Lﬁéﬁee[rs;ﬁ]r;]h :;B\(Jgser(t'irlv%mctﬁ’“%féffrggl]ym?sa]lts AL (vin
(1l1c), wher@ergral re [Al]+, [A2]+, [A3]+ and [A4]+ are sel ected

i ndependent |y from anong the groups nentioned for [AJ]+ and [Y]n is as

def i nedigunder ( [91%25 ( m xed salts of the general fornulae (I11)
[A1]+[A£J+[A3]+ I+ [Yln- %?’Illa), where n = 4; [Al] +[ A2] +[M] +[ M2] + [ Y] n-
(111b), where n = 4; [Al]+M]+M]+M]+ [Y]n- (Illc), where n = 4; 30

[ Al] +[ A2] +[Widre: n[ig'i e, 3(drl4l, (A7 isvdh@uraterfary agimonidh|calidd, Jan[dXBhitim] o4tion, { H e) ,

\(N|n?|r e) n ;hgsulfoﬁlﬁ}jn]cdfj {a i%ﬂ%ﬂ]oﬁ F]‘bnl(%y Wﬁ@? ﬁﬁ(]In ﬁ?ﬁ]c;fo@aﬁ#eﬁ& Mént[ WL%@ [ Y]n-

[Al]+[|\/5]3-IDr['f@rt]’?i‘1’4'=‘|‘="’€1 ANIOY. “where n = 4; or [Al]+] M4] 2+ [Y]n- (111]), where n
3, whisre [Al]+, [A2]+ and [A3]+ are sel ected i ndependently from anong the

gr oups :;[%?10% od $é|t35(g\}ﬁ rh‘ﬁxla%s(llfefi ned under (A) and [M]+, [M]]+,
ova

[ MB] + are |ons MA] 2+ is a divalent netal cation
and[l\/5]3+|satr|valent rretal catlon
[ATTAZ [Y]™ (lla), where n = 2;
[AT A A [Y]™ (Ilb), where n= 3; or
20 [AT A AR A4 TY ] (llc), where n = 4,

where [A"]*, [AZ]*, [AS]* and [A%4]* are selected independently from among the groups
mentioned for [A]* and [Y]™ is as defined under (A); or

25 (C) mixed salts of the general formulae (H1)
[ATTAZ AT M [Y]™ (lla), where n = 4;

[ATTAZ M M3 [Y]™ (llb), where n = 4;
[AT M IMZM3 Y] (lllc), where n = 4;

30 [ATPAZF MY [YT+ ~ (iid), where n = 3;
[AT M M2 [Y]™ (Ille), where n = 3;
UNL (I1If), where n = 2;
[ATT AT M Y] (Itlg), where n = 4;
AT MM [Y]™ (Ith), where n = 4;

35 (AT IME [Y]™ (Illi), where n = 4; or
[AT M Y] (), where n = 3,

where [A']*, [A?]* and [A%]* are selected independently from among the groups
mentioned for [A]*, [Y]™ is as defined under (A) and [M"]*, [M2]*, [M®]* are monovalent
40  metal cations, [M*]#* is a divalent metal cation and [M5}** is a trivalent metal cation.



PF.58839 5 The ionic liquids preferably have a nelting point of |ess than
180C. Furt heg gg%erence Is given to the nelting point being in the range
.from-50C to ? , hore preferably in the range from-20C to 120C and even
nore preferably from-20C to < 100C. 5 Conmpounds which are suitable for
formng the cation [A] of ionic liquids @are, for exanple, known from DE 102

02 838 A . Gl £ QRGBS 5AD SR AR G eps BARSEBRE S kbRl 17

partlcular nltro% one nitrogen
o

~ preferabl y is giyan fo thgimejting @crlraig@mgaﬂmrana@frﬂmcﬁoé}twﬁg’rféﬂé@r@mwfefa%\ﬁm to 5,

very part itagkangleyropi €0eC ab i 30°Cranm dveh oncle prdderably frdnt 1208¢ & <H0OTC.2, ni trogen
atons. |f 10 appropriate, further heteroatoms such as oxygen, sulfur or
phosphorus atons can also be conprised. The nitrogen atomis a suitable

carrier Sof GIBPHHSE Wi arp avitRbIe for farmingdhe FaliondAl efHenic Biids areqief d f r om whi ch
a pr ij on orexampad kyibw froin@E 10202 BBS AN amdhecrdm;ﬂ)uh@s ca&torhprideioxpydrg t he ani on
I N oraer t t rogen
atomis t h ;9%'8? sﬂ?u edn%?%ér'n&ﬁalnj r}ftrécl%'ﬁ aft@rhs qg %&m@?% atjtéaétk %ﬂﬁro?bﬁ

liquid, a %ﬁ"u wRfesakly fromgh toy0 Béroa%at%@dpwc%%x Rrefaratly from e & H@Wnl trogen
at om of , f quarficuirigpesferablyrfranmi 13 @hd i partgear het® niwgeh atoms. tthe synt hesi s of

Jdonic '1'0q“'ag>§]ropgef‘e ﬂ%%?ﬁ&b?o%&dn%?%ﬂaa% oQg%éﬂ fsﬁi‘ﬁ}r%f pRé!sso"P]éh}é'ﬁ:]BerEar?%ﬁBhe

ni trogen at
di fferent a{-}ﬁwrﬁﬁ Hl?t'htif?{&ﬂ atom '%%1§\é'§abi%(’%"ﬁrcqﬁ the pqsét'VﬁG’E‘aﬁSGé%F"Iﬂ e to 20
formt he desiticedf thaianic ijuiceiedrh which 4 pretanmtearatiyl addicancar e sarséardasinachi eved

inafurt h%qullPMLBﬁ Can%bn?&n‘%ﬂ orddto B%ﬁpﬁé an E%&ﬁg&gﬁégﬂawgﬁbﬂé‘ anmoni um

hal i de, the react ed a conpl ex anion
being forned fromthe halide and the Lewis acid. An alternative is
r epl acetdentif the nitrdgah iatken isdhe barriehef the posithed chargenin tHd cationah thelieniaditiidyed by

addi ti on ofa uygRuah sl be Yhddob hgéltrgﬁﬁazaﬂanefthahgrdgsﬁ Tthai il Sociéhiced, by

25 neans of an | on Cenme al 1 de |on y a

strong aci PY&RipE or F'fng‘?ré tgw%qle %eﬁgﬁfﬁ%ﬂ%f){lemﬁ&ﬁw &g uaZHIBcesses
are descri ad, befabiecier dyplky|ation of thegémgeClaénm. Dhl@sﬁdmg;bﬁ thepplkyl@iﬁ)ﬂﬁreagérﬁ% and

the ref er enggs, &lid St diRfeltnioatbiisingd. wlcage%qh%hc‘ﬁ 10 nBPERSIORS onhi ch, for

I t I b
R R T e
pr ef er abl y sghthe§’s atelpy Formampde, prapaetling doar dryarpmenieinalialiyle nbe hglide cemebeal ky|
group can t}@aéiééwtfﬁ%'L%mse&ud)rwzt'ﬂaaV@o S FREEbbi ?FHrh%é'froﬁf thQ'hEﬁcfer é‘rﬂntthe

substituents. . reference i.s
‘conpri se atLeWé%%‘?‘fMgf'%'Be BESrGBIraC@m?”trPégﬂ‘@f@%mﬁ@ﬁ’zlﬂ%gﬁr‘:“a‘%”loﬁ ?)B'FtCF‘EuI ar a
fi ve- menberbedachieved by pddition ofte mktahaalt with preeipitaticord the metau@baildatfmnanindy i f
appr oprggat SnedH3 o@éﬁm)&ﬁalﬁ&rfopb 8ispHboRahkttdr He Hiide anenfy‘aé ﬁﬂﬁ% dcRi @bithen to

conpaunds ? ve- or SiX-Ne erocycle
ehion has dReEtedslBe hvﬁrpﬁa"crﬁceﬁo Glbis wtisssRriot dSProre BF XD Bnar om  and
very parti Airigaw. fhehe2@licé12, sppr%f.h— 8944, laod thdretarenceswienthereiyen at ons.
Furt her
' Su:table alkyl radicals by means of which, for example, the nitrogen atom in the amines
30  or nitrogen heterocycles can be quaternized are C4-Cqg-alkyl, preferably C1-C+s-alkyl,
particularly preferably C+-Cs-alkyl and very particularly preferably methyl. The alkyl
group can be unsubstituted or have one more identical or different substituents.

As cations, preference is given to using compounds which comprise at least one five-

35  orsix-membered heterocycle, in particular a five-membered heterocycle, which has at
least one nitrogen atom and, if appropriate, an oxygen or sulfur atom, particutar ‘
preference is given to compounds which comprise at least one five- or six-membered
heterocycle which has one, two or three nitrogen atoms and a sulfur or oxygen atom,
and very particular preference is given to those having two nitrogen atoms. Further

40 preference is given to aromatic heterocycles such as pyridinium, pyridazinium',
pyrimidinium, pyrazinium, imidazolium, pyrazolium, pyrazolinium, imidazolium,
thiazolium, oxazolium, pyrrolidinium and imidazolidinium.



40.preference is given to aromatic heterocycl es such as pyridinium

i mdazol i um pyrazolium

t hi azol i um oxazolium pyrrolidiniumand
preference is given to

pyridazi ni usg 5g
. pyrazol i ni um

i mdazolidinium PF 58839 6 Anong these conpounds,
cations which have a nol ecul ar
particularly preferably | ess than 500 g/ nol
5 Furt hernore,

g/ nol .

i mdi nium pyrazinium

|n1dazollum

preference is

wei ght o8

| ess than 1000 g/ nol,

and in

particul ar

very
| ess than 250

given to cations selected fromanong the
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Furthermore, preference is given to cations selected from among the compounds of the
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RR RR /R NNNNNN RIO-RZ R3 Y,NR3 3 NNRz Rz (IVg") (IVvr) (lvr'
20 PF 58839 8 R\ RE RS R R M NR 1 F26 R3EONRRRRR I 2R N R
-R8/ s N/ pesgRii RR1Li \ R (Ivr") (IVs) (IM) R1~N/R)~~ Kk N2 +
R-NN* N RAN ~iOR3 5 RRERRR4A R (IVu) (IW) (I'Ww) and oligoners
conprising these structures. 10 Further suitable cations are conpounds of
the general formulae (IVx) and (1VW) RBR2 3 1+ 1+ RP-RSR I | RR15

(rw) (I'vw) a oligoners conpri si ng [t_.ebesga structures. Int e 4
yd;%gen a

abovenenti oned f K ae (l1va) to (LVY) she radi cal
carbon-conpri sing m-,Elxani c, saturat yr at ed, %I i C,
al i phati c, arw\&r al i phati R ' ch has fr
9 2
2 R R1/N\R R
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(Vi) (IVs) (IVt)
RKN,R
2
RLEiR1 RZ\‘N)‘\gl\z’RS Rz/\r: R
.k Lok i
(IVu) (IVv) (IVw)

and oligomers comprising these structures.
10
Further suitable cations are compounds of the general formulae (IVx) and (IVy)

R R
2 L+ |+

R—P—R S—

R R

R1

15 (1VX) (IVy)
and oligomers comprising these structures.'

In the abovementioned formulae (IVa) to (IVy),
20 _
- the radical R is hydrogen, a carbon-comprising organic, saturated or unsaturated,
acyclic or cyclic, aliphatic, aromatic or araliphatic radical which has from 1 to 20
carbon atoms and may be unsubstituted or interrupted or substituted by from 1 to 5
heteroatoms or functional groups; and
25 o
- the radicals R' o R® are each, independently of one another, hydrogen, a sulfo
group or an organic, saturated or unsaturated, acyclic or cyclic, aliphatic, aromatic
or araliphatic radical which has from 1 to 20 carbon atoms and may be
unsubstituted or interrupted or substituted by from 1 to & heteroatoms or functional
30 groups, where the radicals R' to R? which are bound to a carbon atom {(and not to a
heteroatom) in the abovementioned formulae (IV) may also be halogen or a
functional group; or



carbon atons and may be unsubstituted or interrupted or substituted by from
1 to5 heteroatons or functional groups; and 25 the radicals RL to RO are

. each, indeppp@gatd y of one another, hydrogen, a sulfo group or an organic,

saturated or unsaturated, acyclic or cyclic, aliphatic, aromatic or
aral i phatic radical which has from1 to 20 carbon atons and nay be
unsubstituted or interrupted or substitufed by from1 to 5 heteroatons or
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radi cal s Rlwhich R8s froget 030 danvon @tonts aab evdy beaursabstitutep or Bikangiptedgani c,

saturat od of s e YRl aibins oY RlrbfondfhioBRat | . aromatic or

aral i phatic ra I ca has from carboh atons and may be
unsubstituted or interrupted or substituted by from1l to 5 heteroatons or
functi onal bytoepsfinitonsrof thecadiebls iR andbRStoR®, pbssibiateteadatorfs amdn Riindiple R9,

possi bl e heélfﬁ&@k%f&n%l%ch BrePidid d c@rﬁ’ally%éla&e& eCP@I Od‘IFI V\@—Cd? -@f— =8yr8th.8f L O

formally re CH=, {r li)on conpri si ng
radi cal co ”W@E‘%ﬁ%‘wiﬁf’@ﬁ’ﬁ eriog O&SWB'F?‘CEE"S”?%(@@QH” O f%%8gen,
sul fur, phoeitrhgem$umrdpimsphmma andsilipore fAerprefdrrgd gunups, menttononeynisyymibee whde of ,
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, Wh th h

car bon com AR 248 each copd NSRS N e o S
abovenent i ooasksfimwhichdlee (adigp!saR'do RS imthetaovemertiobed famblas((B drebounditoa

het er oat onm g chiRY =4 (ARt REa RERTtSHY, %?etylo\én\als% BeWounbefirgERAk#MRe 15

Possi bl e fuRctloégc?I groups are in principle all functional ¢groups which can
be bound to "Bon atom or a heteroatom Exanples of suitable groups are
-OH (hy®oxy), =0 (in particular as a carbonyl group), -NH2 (am no), —NH

(inmino), - CRBELLiKIE AlRANN! grouggﬁkglnlﬁnné@@rquemrbﬁg)group%%r( &aH bePdodido- CN

cyano Funct i onal
S acent, o8 ceiRan Heslr ABEIGotr ém@a Frvabls gy a0 fuldh o
i nst ance - Opattieylaeas a cargony| griupt-it: (ami H @wine), FCOGtDIgarbox e coRtibe y
g_m( gi) or | k@%ﬁam:c{é)e-sbaaryum A€ )}CNA&Ring). Fanemal §roaps ahdhetercatiphse f .
i (C1- a or, referre
nal ogene? ar 41 PG PR SireClyatincBht ¥o S EBRARGNons"g gimtirety B e aofid, Fr
instance —O- (ether) -S- (thloether) ~CQOO- (ester), -CONH- (secondary amide) or
-CONR'- (tertiary amide), are also comprised, for example di{C+-Cs-alkyl)amino, C1-Cs-
alkyloxycarbony! or C1-Cs-alkyloxy.

25 Preferred halogens are fluorine, chlorine, bromine and icdine.
The radical R is preferably

- unbranched or branched C1-Cig-alkyl which may be unsubstituted or substituted by
30 one or more hydroxy, halogen, phenyl, cyano, C1-Ce-alkoxycarbonyl and/or sulfonic
acid groups and has a total of from 1 to 20 carbon atoms, for example methyl,
ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyl (isobutyl), 2-methyl-
2-propyl (teri-butyl), 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-1-butyl, 3-methyl-1-butyl,
2-methyl-2-butyl, 3-methyl-2-butyl, 2,2-dimethyi-1-propyl, 1-hexyl, 2-hexyi, 3-hexyl,
35 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-msthyi-2-pentyl,
 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2-methyl-3-pentyl, 3-methyl-3-pentyl,
2,2-dimethyl-1-butyl, 2,'3—dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl,
2,3-dimethyl-2-butyl, 3,3-dimethyl-2-butyl, 1-hepty!, 1-octyl, 1-nonyl, 1-decyl,
1-undecyl, 1-dodecyl, 1-tetradecyl, 1-hexadecyl, 1-octadecyl, 2-hydroxyethyl,
40 . benzyl, 3-phenylpropyl, 2-cyanoethyl, 2-(methoxycarbonyl)ethyi,
' 2-{ethoxycarbonyl)ethyl, 2-(n-butoxycarbonyl)ethyl, triflucromethyl, difluoromethyl,
fluoromethyl, pentafluoroethyl, heptafluoropropyl, heptafluoroisopropyl, |



The radical Ris preferably unbranched or branched Cl1-C a-al kyl which may be
unsubstituted or substituted by 30 one or nore hydroxy, hal ogen, phenyl,

. cyano, O -QsF ggdmxycarbonyl and/or sulfonic acid groups and has a total of
from1l to 20 carbon atons, for exanple nethyl, ethyl, 1-propyl, 2-propyl,
1-butyl, 2-butyl, 2-nethy| 1- propyl (|sobutyl) 2-met hyl - 2- propyl
(tert-butyl), 1-pentyl, 2-pentyl, 3-pentldl, 2-nethyl-1-butyl,

3-net hyl - 1- buhé{.l]af|uo%1‘b”®‘i hﬁhaﬁfop&%&hﬁylﬂd@%ﬂwor@e@ﬁ%mnde%fhhor?!sopenty[ 6-

2, 2-di net hyl X
3- et hyl - 1- peHY‘E}PX%XWﬁ"HWO yigyH :E|9|amd2 met hyl - 2-pentyl, 3-methyl - 2 pentyl,
4- met hyl - 2-pentyl, 2-nethyl-3-pentyl, 3-nethyl-3-pentyl,

g gt ﬁ;”met hﬁlut 3 rQ&!Eé/l'den?eoBFréjrh @%HX' bdtyl@r"rli glkmo@agﬁ ﬁ'feﬂ%‘héb’r%éﬂs‘tﬁ%h?'fmm 1 to

1- octyl , b unf ?ﬂ%ﬁ F&roqemwa%@ ?‘L’S'a%yloft‘foeé@ﬁro” Cﬁte?(%é%yl 1- hexadecyl
1- oct adecyl RAﬁy(@HR?y@tlda@Dn -CHRE- 6H@-ZQF|RACBGQH'E@IWCHE@F§2)@ Cﬁe@bldﬁcbﬂl'hfa
2- (et hoxycar BBy Re&ﬁt)’hﬁ areZp r(ef%? AW YER A e}leﬁ“@f}h&bor ethyl and n is referab[

2- (n- but oxycarbo ri 0 , uor, rret hyl ,
pent af | uor oet ?Wné/{?)efﬁ %/?rﬂﬁ Gt “?yn%’te?f%/a&’]epwla% ’ff’:%ﬁ{)]’y3§5&' %%%38

nonaf | uor obut ¥I6,9-trioxaddayb Bd, %*trlwawrldecwna,éc%n Fetrepxgidaroyl gnd 3,6,9,12-

undecyl {d uorog&,%gﬁgygde r hydroxyhexyl and propylsulfonic acid; - a radical
derived fromglycols, bufylene glycols and their oligomers having from1 to
5 100 units and a hydrogen or a C -C8-alkyl as end groups, for exanple
RAO- ( CHR5- CH2vigyham@HR8- CH2- or RAO- ( CH2CH2CH2CH20O) " - CH2CH2CH2CH2O- where RA
and RB are preferably each hydrogen met hyl or ethyl and n is preferably

O owaoct y NNREEL GRS it S ke e SALARE ot Ao f M- RRA Ko

3,6,9, 1ﬁitetraoxatr| decyl and 3,6,9,12 10 tetraoxatetradecyl; - vinyl; and
- N N-di - Clﬂ@&aaic&vﬁewmmérmpr@rémw nbarihel BRd Db aRtREEDAC, g-alkyl, for

N, N- di et hyl r Y, anched
and unsubst] ge m&&%b%gﬁjﬁu@ﬂf)ﬁ 1 Bﬂ&’ ﬁ’%%%&%{“ i- H%éS’Le] &l?yf [ HQ%{/’
1- but yl , béﬁdeﬂyl Tdetvadegyl, 1-iwrﬁ@1ﬂcyl| -%te@ét:m in p@rt@él@ymethyl B&hyaéc
-tetr adecyl andl1-obiglx 80EEYD( CH:@%QGMHz—Iaﬂd [GH,CHoO! @Hz@ﬁﬁ‘)){JGHzeHEI—W 1 but yl
and 1-agdyl hét)rgn?’:%% CHZCHZO) - CH2CH2- and CHBCHZO(CHZCHZO) “CH2CH2- 20
where s § eferences is given to the radicals RL to R9 each being,
i ndependently of one another, hydrogen; 25

Preferences is given to the radicals R to R® each being, independently of one another,

hydrogen;
25
- halogen;

- afunctional group, in particular one as mentioned above;

30 - C+Cqe-alkyl which may optionally be substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles and/or interrupted by
one or more oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups;

35 - (Cy-Ciealkenyl which may optionally be substituted by functional groups, aryl, alkyl,
aryloxy, alkylcixy, halogen, heteroatoms and/or heterocycles and/or interrupted by
one or more oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups; . |

40 - Cg-Ciz-aryl which may optionally be substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles;



hal ogen; a functional group, in particular one as nentioned above; 30 -
Cl-C, a-al kyl _which nmay optionally be substituted by functional groups, aryl,

- al kyl, ar ﬁFo§@339al kyl oxy, hal ogen, heteroatons and/or heterocycl es and/or

interrupted by one or nore oxygen and/or sul fur atons and/or one or nore
substituted or wunsubstituted imno groyps; 35 - C2 C e- aIkenyI whi ch may
optionally be substituted by functional groups, aryl, alkyl, aryloxy,

al kyl oxy,  hal 6gém: cw@@aﬂwb\alﬂmrﬁlaamﬂ@}al!m@e@pb@gt@eééyam@zlmai OFUSEr gk ed by

one or nore oXkgesryRRg/ Myl habged, ABBraRcHO andBenErobliés; Subst i tut ed or
unsubstituted i mno groups; 40 - C6-Cl2- aryI whi ch may optionally be

substituted by functional groups, aryl, a aryl oxy, al kyl oxy, hal ogen,
het er oat ons a ﬁpMCW@?gﬁBﬂM'@BmaPPPW@quiUbSI'tL@%& e ing§RARh@OKYS afi ch may

opti onalsl y bealgybsityiokitztichidxy, ialowsn, beetoatsrs msd/oatistérocyadskwl , aryl oxy,
al kyl oxy, hal ogen, heteroatonms and/or heterocycles; - Cs- C12 cycl oal kenyl

whi ch may optiagnally be substituted b}/@f uncti onal groups, 5 al kyl,
aryl oxy, al ky® §%sr, to BirpejbereftXyeeR o Q%ﬂ‘r@ﬁgfmﬁl‘é’f%‘?@w{?ﬁ'@g he@lroc_yclg five- to

si x- merber eldl whicl geay-optiondlly bgesubstitned by fendtibrel -gesupsr aryl, lamylhlatg&r{xgcycl Ie whi ch
may optl ona | ar a ar oXYy,
a1 R TM

alkylox hal 0 ons an or 10 two adjacent

radi cal together form- an unsaturated, saturated or aromatic ring which
may opt i onawbndheesstubditals tdgethebyormf uncti onal groups, aryl, al kyl, aryl oxy,
al kyl oxy, hal ogen, heteroatons and/or 15 heterocycles and nay optionally be
I nterrupted bg one or nore o§%ﬂ§n and/ or sulfur athB and/ ohﬁone or nore

substituted ofn HnRalwated: srtw@techerAEOYRIsG Which popy OBt W”y\k’/ﬁlsé [#i6d S¥t i onal 1y
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hal oge het e
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2- net hyl - 2- pr%tﬁﬁf/a(‘fj P”% f feje s ﬁ‘é‘ Funsy ‘FH?FF'”“' v,

2-met hyl - 1-butyl, 3-nethyl-I|-butyl, 2-nethyl-2-butyl, 3-net hyI 2- butyl,
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undecyl e é@gc‘?w@ ?2% %@8 ﬁefr(tgpgf I?]%(XG? %ﬁ/l %HP’&E?C M V?S?Wé?y cyl,
1- hept adecymethyi 1-pentyl, 4-methyl- 1 pentyl 2- methyi -2-pentyl, 3-methy|—2 pentyl 4-methyl-2-
pentyl, 2-methyl-3-pentyl, 3-methyl-3-pentyl, 2,2-dimethyl-1-butyl, 2,3-dimethyl-1-butyl,

25  3,3-dimethyl-1-butyi, 2-ethyl-1-butyl, 2,3-dimethyl-2-butyl, 3,3-dimethyl-2-butyl, heptyl,
octyl, 2-etylhexyl, 2,4,4-trimethylpentyl, 1,1,3,3-tetramethylbutyl, 1-nonyl, 1-decyl, 1-
undecyl, 1-dodecyl, 1-tridecyl, 1-tetradecyl, 1-pentadecyl, 1-hexadecyl, 1-heptadecyl,
‘I-octadecyl, cyclopentylmethy!, 2-cyclopentylethyl, 3-cyclopentylpropyl,
cyclohexylmethyl, 2-cyclohexylethyl, 3-cyclohexylpropyl, benzyl (phenylmethyl),

30 diphenylmethyl (benzhydryl), triphenylmethyl, 1-phenylethyl, 2-phenylethyl, 3-
phenylpropyl, a,a-dimethylbenzyl, p-tolylmethyl, 1-(p-butylphenyl}ethyl, p-chlorobenzyl,
2.4-dichlorobenzyl, p-methoxybenzyl, m-ethoxybenzyl, 2-cyanoethyl, 2-cyanopropyl, 2-
methoxycarbonylethyl, 2-ethoxycarbonylethyl, 2-butoxycarbonylpropyl, 1,2-di-
(methoxycarbonyl)ethyl, methoxy, ethaxy, formyl, 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 2-

35  methyl-1,3-dioxclan-2-yl, 4-methyl-1,3-dioxolan-2-yl, 2-hydroxyethyl, 2-hydroxypropyi,
3-hydroxypropyl, 4-hydroxybutyi, 6-hydroxyhexyl, 2-aminoethyl, 2-aminopropyi, 3-
aminopropyl, 4-aminobutyl, 6-aminohexyl, 2-methylaminoethyl, 2-methylaminopropyl,
3-methylamino‘p_r‘opyt, 4-methylamincbutyl, 6-methylaminohexyl, 2-dimethylaminoethyl, -
2-dimethylaminopropyl, 3-dimethylamihopropyl, 4-dimethylaminobutyl, 6-

40 dimethylaminohexyl, 2-hydroxy-2,2-dimethylethyl, 2-phenoxyethyl, 2-phenoxypropyl, 3-
phenoxypropyl, 4-phenoxybutyl, 6-phenoxyhexyl, 2-methoxyethyl, 2-méthoxypropyl, 3-
methoxypropyl, 4-methoxybutyl, 6-methoxyhexyl, 2-ethoxyethyl, 2-ethoxypropyl, 3-



1- oct adecyl, cyclopentyl nethyl, 2-cyclopentylethyl, 3-cycl opentyl propyl,
cycl ohexyl met hyl , 2-cycl ohexyl et hyl, 3-cycl ohexyl propyl, benzyl
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1- phenyl et hyl, 2-phenyl ethyl, 3- phenyl propyl, a, a-di nethyl benzyl,
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9- et hoxy- 5 X anonl)((I 21% ﬁﬁ’ Et Ié @‘? Frt]é whi ch
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<nandb mqjh@fypmenyl dlmethoxyphenyl ethoxyphenyl, hexyloxyphenyl, methyinaphthyl,

isopropylnaphthyl, chloronaphthyl, ethoxynaphthyl, 2,6~dimethylphenyl, 2,4,6-

30 trimethylphenyl, 2,6-dimethoxyphenyl, 2,6-dichiorophenyl, 4-bromophenyl, 2-

nitrophenyl, 4-nitrophenyl, 2,4-dinitrophenyl, 2,6-dinitrophenyl, 4-dimethylaminophenyl,

4-acetylphenyl, methoxyethylphenyl, ethoxymethylphenyl, methyithiophenyl,

isopropylthiophenyl or tert-butylthiophenyl or CsF5.9)Ha where 0 <a <5.

35 Cs-Cq2-Cycloalkyl which may optionally be substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles is preferably cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl, dimethylcyclopentyl,
" methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyl, butylcyciohexyl,

methoxycyclohexyl, dimethoxycyciohexy!, diethoxycyclohexyl, butylthiocyclohexyl,

40  chlorocyclohexyl, dichiorocyclohexyl, dichlorocyclopentyl, CnFapn-a)-(1-5Hz2as where n <
30,0<a<nandb=_0or1ora saturated or unsaturated bicyclic system such as
norbornyl or norbornenyl.



- chl or ophen

C6- C12- Aryl which may optionally be substituted by functional groups, aryl,
al kyl, aryloxy, alkyloxy, halogen, heteroatons and/or heterocycles is
preferablyiﬁpggﬁg, tolyl, 25 xylyl, a-naphthyl, (3-naphthyl, 4-diphenylyl,

8h|oropheny|, trichl orophenyl, difluorophenyl, nethyl phenyl,
di met hyl phenyl , trinmethyl phenyl, ethylphenyl, diethylphenyl,
i sopropyl phenyl, tert-butyl phenyl, dodegyl phenyl, nethoxyphenyl,
di met hoxyphenyl , et hoxyphenyl, hexyl oxyphenyl, nethyl naphthyl,
i sopropyl napht hyl , chl oronapht hyl, et hoxynaphthyl, 2,6-di methyl phenyl, 2,4,6
20 trimnet Eﬁs@@wuoamer@d dinrsetrigxormivasiyl be dubstitdiseidyauagidbaaldroup; érynlrmpheny l
- nitrop ly

%ﬂ%{rl aaﬁoir} %IRQB%F'MOP%@ rﬁété?b{ﬁb %HBPKLFR@QEQ‘SW@(&WQ]

4-di net hyl a

et hoxynet hﬂfﬂﬁléﬁwqiny r?e@ﬂ@ﬂﬂh?h‘?rty lof ewaar%@gﬂqheﬁ%w\w or

tert - busyl tFphenH...8wHebd 6 5-30) bl avharaad® =<0er £ 5. 35 C5- C12- Cycl oal kyl
which may optionally be substituted by functional groups, aryl, alkyl,

aryl oxy, al kfyl oxy,. hal ogen, heteroatons and/or heterocycles is pref er abl y
cycl opent yI Vec%$'6‘|‘f@€@}?eredz§’5y%bst’}}‘Imgeé"yéP@Bbﬂ@HypomHﬁW@mﬁﬁ'@Fﬂd%WﬁVh

di net hyl cycrﬂ]aypgmbyélly bersbbitlied dydivectivhal ghoupst &y, alkel, alyioxy) alkyloxy,

di et hyl cycl I ). ohexyl ,
di et noxycyCEBTEN et AR ﬂﬁh@i@%?%%%'QF“é“%‘*é?%ﬂ?%@@ﬁxm“%ﬂé“%"’p‘vl 9B

di chl orl8cy d1dhe PZO”é’iZEM gicse %ﬂ@ﬁﬂn‘?ﬁ‘ﬂz‘m'w afohfjlq ethyiprishe n < 30,
0 < a <_ n naiolyltuirol{d, dimefhyipyrrgl, sethoxgiued, dmethnnsmyumatoedlﬂbompmdyt system such

as norbornyl or norbornenyl. PF 58839 13 C5-Cl12- Cycl oal kenyl whi ch may

optionally he substitute tional gro al k aryl qQ
Pkytony. ” WG GORCEHEPUr S BRI SATRITOAN YPBr IR i Hied o Pt e

cycl opent emydy, orfionsllyl beteetstityled b§-fenatibod gxaupsl aryl abyk polahealadognyl or 5
CnF2( n‘1§) :%I%QQ% W%?ergé’to%%fn@fd? hSteRSbycles §n§ fy bpfoaI) be ||Qe|‘?uptéd b§Pohé \6?' or
si x- menber ed en-_ang/or_ sul tur-c g % ycl e which
Ty opt | ondld KSR sHEg Y f e&?r@n%{|mz{P&H§§RUfs$9r RS
al kyl oxy, gmapsgibis,is hefenblaticveroapdnart Muw}eneytﬁ@sninprkbm-wl-y furyf,

t hi ophenyl, rdbf/fern)@ 1-0RYH 13¥bp IélrQe '2’-'63@'#3-' rcﬁﬁ%@x%% 31|3~ r@b enyngl 3-gtboxyl,
benzi m daqu a enzt hi az %‘(d L4 %f )

i ot hy | pyrpentERE g2 PronsiERe i?& et Y R
adj acerf r ddi- dlamdema)geﬂme‘r 4*buiaﬁ1 adlianyeae or 2taga 1, Abtarla-digngenar omatic ring
which may optionally be substituted by functional groups, aryl, alkyl,

aryl oxy, 15 .ha het er.oat ons_an rocycl,es. an y

ot onai 15 e Briem bR R S BHoR bR n Ao S B S B ) or
one or nor € sudbsiittieddainergraups, Bt iumhes of xgad angiobsidir atamssandéorgmisoer abl y
1, 3- propyl @F‘tﬁbpsls Hotlaub thB%nyles‘ind%ﬁé Yh gé%ralztr@@wmb%nd%@rmh@ms in the

1-oxa-1.3-pr oxa r,Q ene X Lopen 3- oxa-
1, 5- pe#?yl é%‘ﬁ%{’lprﬁfefgab Y 40 ?P%tﬁﬁﬁﬁeq%é veny. H&@%r?@@fér ﬁréﬂﬁ? gpenyl ene,
1, 4-but a

If the abovementioned radicals comprise heteroatoms, there is generally at least one

carbon atom, preferably at least two carbon atoms, between each two heteroatoms.

30 Particular preference is given to the radicals R' to R® each being, independently of one
another,

- hydrogen;

35 - unbranched or branched C1-Cis-alkyl which may be unsubstituted or substituted by
one or more hydroxy, halogen, phenyl, cyano, C4-Ces-alkoxycarbonyl and/or sulfonic
acid groups and has a total of from 1 to 20 carbon atoms, for example methyl,
ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyl (isobutyl), 2-methyl-2-
propyl (tert-butyl), 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-1-butyl, 3-méthyl—1-butyl, 2~

40 methyl-2-butyl, 3-methyl-2-butyl, 2,2-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-

- methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyi-1-pentyl, 2-methyl-2-pentyl, 3-methyl-
2-pentyl, 4-methyl-2-pentyl, 2-methyi-3-pentyl, 3-methyl-3-pentyl, 2,2-dimethyl-1-



20.1, 3-di enyl ene, 1-aza-1, 4-buta-1, 3-di enyl ene or

2-aza-1, 4- bH[%% %qﬁsdl enyl ene. |If the abovenentioned radicals conprise oxygen
.and/ or sulfu g and/ or substituted or unsubstituted imno groups, the
nunber of oxygen and/or sulfur atonms and/or imno groups is not subject to
any restrictions. In general, there wll{4be no nore than 5 in the 25

radi cal, pref y. no nore t 4 a very particul arI fera ly no nore
e RN SN TR AN NP TE AR £ A
general |y at bafys3,bdimetrohl iy, alt-loentylpt-etiel, abioy:ylaﬂ -deedst- uhd@ybddeIBCyil ons,
bet ween each 4R -LRIHI eHeLRocy, $hclaRiob)iChMroRENEIRASS, 3-BndiyeBoj 0o he
radicals R1L to 2 eLn B %&]ngt of o anot Eﬁ hydrogen; 35 -
unbr anched or C)S?rﬁ’ﬁ ﬂlf%éicﬁ Rn He y‘{?équ%t%'t it ed or

substit Ut ed byputosyeroonyhethgl, ifideromethvh alifugenmetpyiefiupromethdnpentafiuoroethyl,

Cl1- C6- al kOXyCﬁé@@ﬂ)@roﬁ@ﬁﬁi%ep’iéﬂuﬁﬂ’édﬁro@?'rﬁngﬂidﬂmt %n@ﬁ@or&sélﬁﬁtﬁ' of from 1
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1-pentyl, 2-pendyl, 3-pentyl, 2-net hyI 1-butyl, 3-nmethyl-I-butyl, 2 40

met hyl - 2- butyI 3- nethyl 2- butyI dinethyl 1-propyl, 1- hexyl 2- hexyl ,
3- hexyl e 1- 1-

2-net hyl% 2- peﬁyﬁ%s t?:“tﬂ%@ éyéo!&arﬁ{q?%ohgq{ﬁ 'PQZZ}'OBEL%{OO%H ﬁy?l 3-pentyl,
3- net hyI 3- pehygrogerpona Gi-Feiahyl ad erRFgregg3er axampaut vl , 2, 3- di net hyl - 1- but yI ,

g g gl WEE Ey: wg FHRB cﬂ#ﬁ@ﬂyctﬁﬂaa QHEY%r RAD- (PI—‘I’ZUFECHWJHZ) Q}H&&HZCHZCHzo-
i met hy u e C

1- dodecyl , Wlhg'f %%’&@B ]pf%gg?é%)éyc d¥°§_’Le H’PMBW'I‘anﬁ*d?B j ﬁg'(%”i)enzyl

3- phenyl pr opy .10 3, inppsicolar Byxabatyl ﬁ‘@%ﬁm@\d& Beinxahentyly B, 6-0120>(a@@fbib>3ﬁz%rr bonyl )

ethyl, & (n 5trbi)tb > Ahemdxhedduell, 31609, 1-tedexatidsdy ardi 3,6 @oronet hyl

fl uor onet hyl , % %‘fg glet hyl , ept af | uor opropyl, heptafl uoroi sopropyl ,

nonafluorobut nona r0|sobutyl _undecylfluoropentyl,

undecylfluor0|sopentyl, 6- hydroxyhexyl and propylsulfonic acid; 10 -

gl ycol s, butylkigpeagd ycols and their oligonmers having from1l to 100 units and

a hydrogen or a Cl-C8-al kyl as end group, for exanple

RAG- ( CHRB- CH2- O) n- CHR8- CH2- or RAO ( CH2CH2CH2CH20) n- CH2CH2CH2CH2O- where RA

and RB 4 e pr ditdbbi-{sa{kilantim forfxample MN-dimgihylagioe and N.Nseistylaming: from o
to 3, in particular 3-oxabutyl, 3-oxapentyl, 3, 6-di oxaheptyl,

3, 6-di oxao b a
3,6,9, 12- tg‘?é/’ggﬁ'?@?gecﬁﬁré'{degg(gﬁ'g'q}aﬂ tps Yediedts K LORELIARAG naepengentiyehi 2o -
N, N- di - C1- (BN eérHYHHJQE’f‘(S’i’ Cotanphkd, far anwﬁmﬁ} BrRthd b meﬁan@ﬂnw ani no.
hexyl, 1-heptyl, 1-octyl, phenyl, 2-hydroxyethyl, 2-cyanoethyl, 2-(methoxycarbonyl)-
25  ethyl, 2-(ethoxycarbonyl)ethyl, 2-(n-butoxycarbonyl)ethyl, N,N-dimethylamino, N,N-
~ diethylamino, chlorine or CHzO-(CH2CH2Q)a-CH2CHz- or CH3CH20-(CH2CH20),-
CH,CH2- where n is from 0 to 3.

Ve}'y particularly preferred pyridinium ions (IVa) are those in which

30
- one of the radicals R* to R® is methyl, ethyl or chlorine and the remaining radicals
R' to R® are each hydrogen;
- R3is dimethylamino and the remaining radicals R?, R?, R* and R?® are each
35 hydrogen;

- all radicals R" to R® are hydrogen;

- R2is carboxy or carboxamide and the remaining radicals R, R2, R* and R% are
40 each hydrogen; or



Very particular preference is given to the radicals RlL to RO each being,

i ndependently of one another, hydrogen or Cl-Cla-al kyl, for exanple nethyl,
. et hyl, 1-DbuRrFy58839-pentyl, 1- hexyl, 1-heptyl, 1-octyl, phenyl,

2- hydr oxyet hyl , 2-cyanoet hyl, 2- (rret hoxycar bonyl) 25 et hyl,

2- (et hoxycar bonyl ) et hyl , 2-(n-butoxycar gnyl Yethyl, N, N-di met hyI am no, N, N
di et hyl.am no, chlorine or CH3O (CH2CH2O - CH2CH2- or CH30HZO(CHZCHZO)
CH2CH2- wher eRhamdsRf 6i0RA &hd R® Bgetker srepid-butaul, adleyyienebed thedepyinirh ni um i ons

(I'Va) are thos |c'aﬁF¥mR@rh4a31@F®% af. pfdégg,{cals Rl to RS is methyl, ethyl

or chlorine an e fermi ning rad |ca 0 R5 are each hydrogen; - R3 is
di met hyl ami no and the remaining radicals Rl, R2, R4 and R5 are each 35
hydr ogen; -andlin particlilarethsseRh whichR5 are hydrogen; R2 is carboxy or carboxam de
and t hegr enui gi g adi R4 and R5 are 40 each hydrogen; or PF
58839 1 - R %%:é Rge%all ﬁl'éd%%e R3 toget her are 1, 4-buta-1, 3-di enyl ene and
the remai ni ng radicals R, R2, R4 and RS are each hydrogen and in
particul ar -t hareeofitne ruicals 1§ to RRIs tnettyboreteyl@ad thenedraigenradmals-R'oeR®f  t he
radicals Rl t9.Ra-h$ &@é@yl or ethyl and the remaining radicals RL to RS
are each hydrogen. 6 very particularly preferred pyridiniumions (IVa),
menti oned may be made of 1- nethyl pyridinium 1-ethyl pyridinium
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25  Very particularly preferred pyridazinium ions (IVb) are those in which
- R'to R#* are each hydrogen; or

- one of the radicals R to R* is methyl or ethyl and the remaining radicals R to R*
30 are each hydrogen.

Very particularly preferred pyrimidinium ions (1Vc) are those in which

- R'is hydrogen, methy! or ethyl and R? to R* are each, independently of one
35 another, hydrogen or methyl; or '

- R'is hydrogen, methyl or ethyl, R? and R* are each methyl and R? is hydrogen.

Very particularly preferred pyrazinium ions (IVd) are those in which
40



25 . Very particularly preferred pyridaziniumions (IVb) are those in which

Rl to R4 are each hydrogen; or one of the radicals RL to R4 is nethyl or

. ethyl and tpresggigmining radicals RL to R4 30 are each hydrogen. Very
particularly preferred pyrimdiniumions (1Vc) are those in which - RL is
hydrogen, nmethyl or ethyl and R2 to R4 are each, independently of one 35
anot her, hydrogen or nethyl; or - Rl is1ﬁydrogen nmethyl or ethyl, R2 and R4

are each et hysh o pay, I r pyrazi ni um
Tons (IVd) ar ﬁ%@% R M oPBEL Lo gl RSipirR P Loz
ethyl and R2 fgothe BydogRy, Methependent | y of one anot her, hydrogen or

methyl; - RL is hydrogen methyl or ethyl, R2 and R4 are each nmet hyl and R3

s hydroge“ sﬁ?yd?c&eﬁ“m?{hﬁ&ae%y],@iéﬁﬂ 4é)r[egazo[-r%tr§?‘aﬁc§ %3%6]-@}8 dgehhyl or

hydr ogen. ery “partitu y preferre I ons are those in
whi ch -5RI |s hydrogen, nethyl, ethyl, 1-propyl, 1-butyl, 1-pentyl, 1-hexyl,

1-octyl, 2--hyRrteyRxyetdavh nthyd-gkyanoet hyl and R2 to R4 are each,
|ndependently of one another, hydrogen, nethyl or ethyl. 15 As very

particularly referred i m dazol iumions (lVe), nention may be nmade of 1-
met hyl i mi dazoR{ thiR* areeaekl maiyd arbydregan. 1- (1- but yl )i ni dazol i um
1-(1- octyl )i mdazolium 1-(1-dodecyl)i m dazolium

1-(1- | 1- hex im i yn

57 0k PRSP e R ARl B 1] BRI
(1-butyl)-3-nethylimdazolium 20 1-(1-butyl)-3-ethylim dazolium
1- hexyl)- SRmtmrdqardﬁréw 'éfﬁyl LE p(répsrrewut}/r ?ppeﬁiyhmtnéfyﬁ%e{y Qnﬂry—

c 31/| ;] eéyle% hif’r%lﬁffi’%‘ﬁ 2&%”‘1&%@5‘88%“3 %ﬁ%ﬁ%ﬁ‘r 'HF%%%‘&PPW#OADEU@OH‘&&ecyl) 3-

1-
1-
1-
(0]

met hyl i mi dazohydmgemn(elh}diodetbyﬂ) 3-et hyli m dazol i um
1-dogecyl ) - 3-butyl i m dazolium 1-(1-dodecyl)-3-octylim dazolium
l-tetra

(
(
t
t
(
o oo S AR R et 453) menion may e e
(1-t et r adeetyylimiBazatiomy Hettyiakialolim, 131 tdaifinEdedipm, 131 metWiimidazdiamo| | um
Ei E:§2332w ?dd%t Iﬁﬁﬁ&é&b[lﬂnﬁjaiiﬁhbtﬂé@ec% Hdaﬁ%rﬁﬁeﬁ Y- he@d@é&ﬁ%ﬂdﬁ&@ﬁﬁ?' I um
e Sl 2B e A LS imicazotur
(1- btﬁDyI V- -3t} Bﬁethwmidﬂzdaml1|-(umexyl)-@§metextymiyiamh8m 1-(1-hexyl)-3- .
ethylimidazolium, 1-(1-hexyl)-3-butylimidazolium, 1-(1-octyl)-3-methylimidazolium, 1-(1-
octyl)-3-ethylimidazolium, 1-(1-octyl)-3-butylimidazolium, 1-(1-dodecyl)-3-
methylimidazolium, 1-(1-dodecyl)-3-ethylimidazolium, 1-(1-dodecyl)-3-butylimidazolium,
1-(1-dodecyl}-3-octylimidazolium, 1-(1-tetradecyl)-3-methylimidazolium, 1-(1-

25 tetradecyl)-3-ethylimidazolium, 1-(1-tetradecyl)-3-butylimidazolium, 1-{1-tetradecyl)-3-
octylimidazolium, 1-(1-hexadecyl)-3-methylimidazolium, 1-(1-hexadecyl)-3-
ethylimidazolium, 1-(1-hexadecyl)-3-butylimidazolium, 1-(1-hexadecyl)-3-
octylimidazolium, 1,2-dimethylimidazolium, 1,2,3-trimethylimidazolium, 1-ethyl-2,3-
dimethylimidazolium, 1-(1-butyl)-2,3-dimethylimidazolium, 1-(1-hexyl)-2,3-

30 - dimethylimidazolium, 1-(1-octyl)-2,3-dimethylimi-dazolium, 1,4-dimethylimidazolium,
1,3,4-trimethylimidazolium, 1,4-dimethyl-3-ethylimidazolium, 3-butylimidazolium, 1,4-
dimethyl-3-octylimidazolium, 1,4,5-trimethylimidazolium, 1,3,4,5-
tetramethylimidazolium, 1,4,5-trimethyi-3-ethylimidazolium, 1,4,5-trimethyl-3-
butylimidazolium and 1,4,5-trimethyl-3-octylimidazolium.
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1-
t
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35
Very particularly preferred pyrazolium ions (IVf), (IVg) and {IVg’) are those in which
- R?'is hydrogen, methyl or ethyl and R? to R* are each, independently of one
another, hydrogen or methyl.
40

Very particularly preferred pyrazolium ions (IVh) are those in which



30 di nethylimdazolium 1-(1-octyl)-2,3-dinethylim-dazolium— —
1,.4-dinmethylimdazolium 1,3,4-trinmethylimdazolium

1, 4-di met hpEs8geg hyl i m dazolium 3-butylim dazolium 1, 4-

di et hyl -3-octylimdazolium 1,4,5-trinethyl imdazolium 1,3,4,5-

tetranmet hyli m dazolium 1,4,5-trinethyl-3-ethylimdazolium
1,4,5-trinmethyl-3- butylimdazoliumand7l, 4,5-trinmethyl-3-octylimdazolium

Those. 1" (1 o R et B SHEBGRRMITERIGHR LR Glotihar B 2ol o St ©

i ndependently of one anot her, hydrogen or methyl. 40 Very particularly
preferred yywazelduany pessrdd Voyraasimidrhme (i) abtoRe RFWABB39 17 R to R4 are
each, independently of one another, hydrogen or nmethyl. Very particularly
preferred 1- pyrazoliniumions (I\/) are those in which 5 - Rl to R6 are
each, |51deper‘%éi‘i>|f3|B greogachnisdepridrally ofippgresgther dwvdiesehpr metty particul arly
pref erred \Zer@)ﬂa&mlaﬂ ipEgTerr@NS-pradpliniudm nk I(Vl) andaig) bikanesd m wiidich - Rl is
hydr ogen, mnethyl, ethyl or phenyl and R2 to R6 are each, independently of
one anot her, hydrogen or nmethyl. 10 Very particularly pref erred

3-pyrazol i ni @hi§ hrdgoqu@eﬂyh@trm! okPhenytand I%o@&ﬁuaﬁe RR¢Hs indeperdendn@f Aze ar e
each, i ndepengétet, my@,fog@merm@g@her hydr ogen, nethyl, ethyl or phenyl and
R3 to are each, independently of one another, hydrogen or nethyl. 15
Very particularly preferred i mdazoliniumions &I VI) are those in which - R
and R2 ar evwmﬁlcu@dép@ﬁ@ré&ﬂwy@rolnw s (Iivk} andh{Pdif bererthosedn Mjich et hyl |
1-butyl or phenyl, R3 ad R4 are each, independently of one anot her,

hydr ogen, ne | |y of one
anot hgr hydrdogéén%o?r r@Q? 'M ?)%R’% Ef\‘grtl cuﬁ%lﬁ{/ rﬁ%rre ?P%g‘gzgrltr %. um i ons
(1vm and (| vhe')ylan@RﬁrbEi alereaghi lanepenrtentarr& oRe apeiiee Ayirogemaemetiabnt | y of
one amng her, hydrogen, nethyl or ethyl and 25 R3 to R6 are each,
 dependentyy Shaf BTSN G b R B sl UL ST Y
are each, independently of one another, hydrogen, nethyl or ethyl and R4 30
to R6 are eagh andrﬁiﬂ@ﬁ@é&k&ﬂtﬁdyp@‘fdefnﬂﬁomm{hermewﬁnmemyrretHyyh bd#ﬁry.

par {1 eul arly oPBALRR ikl A2 bl dPBRadhY B oA diholohar B0, A h j um i ons

(I'Vp) are tho enyI and
R2 andfR3 ar &twham R %B ﬁrgee@phyngqpendently of one another hydrogen or mefh

Very particularly preferred imidazolinium ions (IVm) and (IVm') are those in which

- R'and R? are each, independently of one another, hydrogen, methyl or ethyl and
.25 R? to R6 are each, independently of one another, hydrogen or methyl.

Very particularly preferred imidazolinium ions (IVn) and (1Vn") are those in which

- R'toR3are each, independently of one another, hydrogen, methyl or ethyl and R*
30 to R® are each, independently of one another, hydrogen or methyl.

Very particularly preferred thiazolium ions (IVo) and (IVo') and oxazolium ions (IVp) are
those in which

35 - Rtis hydrogen, methyl, ethyl or phenyi and R? and R? are each, independently of
one another, hydrogen or methyl.

Very particularly preferred 1,2,4-triazolium ions (IVq), (IVg') and (IVq”) are those in
which
40
- R'and R? are each, independently of one another, hydrogen, methyl, ethy! or
phenyl and R? is hydrogen, methyl or phenyl.



one anot her, hydrogen or nethyl. Very particularly preferred
1,2,4-triaﬁp%bggpions (I'vg), (Ivg') and (I'Vvg") are those in which 40 RI and
R2 are each, ependently of one another, hydrogen, nethyl, ethyl or

phenyl and R3 is hydrogen, nethyl or phenyl. PF 58839 18 Very particularly
preferred 1,2,3-triazoliumions (IVr), 18vr') and (IVr") are those in which
- Rl is hydrogen, nethyl or ethyl and R2 and R3 are each, independently of
one 5 anot her, hydrogen or nethyl or R2 and R3 together are

1, 4- but a- 1V%vd1aét¢ylaéh@refew Li2gdriazaiumaens, (Yoo e ead (hy'n) remthaﬁwru\rvrhlplmns
(IVS) are those in which - Rl is hydrogen, nethyl, ethyl or phenyl and R2 to

" are each, HdRRRNENIon Pl AR andRGies Y BEGORREBLA RN Y ondO Very

particul arly azo nrum’ ons hose’ I'n R1
and R4 @re eaaﬁthei,ﬂd@rgaﬁra@hmewmr Riranddiidegrther a9 ddoliéa 1. Sridienylene.et hyl or
phenyl andvé# pariduldly prefereddspyrididihionR8nales)eas thosendaprhdent |y of one
another, 15 hydrogen or nethyl. Very particularly preferred ammoni umions
(I'Vu) are those in which Rl to R3 are each, independently of one:another,
Cl- C18- al kyl R'dg hydpegem methyl, Rohvi eigritamt anst 7 to RS ase aesh, éilspeidently of one
3-oxa- 1, 5- peahythenaydogeradr ngth{il- C18- al kyl ,  2-hydroxyet hyl or 2-cyanoethyl .
As ver% particularly preferred ammoni umions (lIVu), nention nay be made of
25 methyltri (1-butyl)amoni um N, N-di net hyl pi peri di ni um and

N, N- di met hwrmaﬁﬁaérlhpmﬁerrec\;m?&p&nw ipns dYthpke theseiB vhighom whi ch t he

guat ernary anmmoni umions of the general fornula (IVu) are derived by

it iyl -t or ¢ 2 ot R ot e RUBRERNCh AP GE oAl S/l mel 1 iy & P81 am ne
di et hyl oct yl &if an‘éiﬁétawﬁ@@n@@mﬁ?é&ﬂ‘*)a@ﬁﬁac@ Inaepwﬁnﬂjpgfl%@@pmne -

di - n-propyl - hydpeat wi moihgle, di - n- propyl hexyl am ne, di-n-propyl octyl am ne,
di - n-propyl (2- ethyl hexyl )am ne, dii sopropyl et hyl am ne,

di i sopropyl - n- propyl am ne, diisoprapyl butyl am ne, dii] sopropyl pentyl am ne,

di i sopr opyY#¥pgrtig Hépref%{rqu%mewmdew*\émﬁ% those in which

di i so- propyl - (2- et hyl hexyl )am ne -n-butyl ethyl amne, di-n 35 _
puty’ = - ProPg: akire cheniing %&' ABINGE ¢ da-Bndptiby | hexy!l am ne, di -
but yl oct yl am ne, uiy exy%am ne, KEn- ut'yl pyrrolidine, N-sec-

but yl p%PrroI i di ne, N-tert butyI pyrrol idine, N-n-pentylpyrrolidine, N N
- R and R? together are 1,5-pentyiene or 3-oxa-1,5-pentylene and R? is Cq-C13—aIkyl,

2-hydroxyethyl or 2-cyanoethyl.

As very particularly preferred ammonium ions (IVu), mention may be made of
25  methyltri(1-butylyJammonium, N,N-dimethylpiperidinium and N,N-dimethylmorpholinium.

Examples of tertiary amines from which the quaternary ammonium ions of the general
formula (IVu) are derived by quaternization with the abovementioned radicals R are
diethyl-n-butylamine, diethyl-tert-butylamine, diethyl-n-pentylamine, diethylhexylamine,

30 diethyloctylamine, diethyl(Z2-ethylhexyl)amine, di-n-propylbutylamine, di-n-propyl-n-
pentylamine, di-n-propylhexylamine, di-n-propyloctylamine, di-n-propyl(2-
ethylhexyl)amine, diisopropylethylamine, diisopropyi-n-propylamine,
diis'opropylbutylamine, diisopropylpentylamine, diisopropylhexylamine,
ditsopropyloctylamine, diiso-propyl-(2-ethythexyl)amine, di-n-butylethylamine, di-n-

35  Dbutyl-n-propylamine, di-n-butyl-n-pentylamine, di-n-butylhexylamine, di-n-
butyloctylamine, di-n-butyl(2-ethylhexyllamine, N-n-butylpyrrolidine, N-sec-
butylpymrolidine, N-tert-butylpyrrolidine, N-n-pentylpyrrolidine, N,N-
dimethyicyclohexylamine, N,N-diethylcyclohexylamine, N,N-di-n-butylcyclohexylamine,
N-n-propylpiperidine, N-isopropylpiperidine, N-n-butylpiperidine, N-sec-butylpiperidine,

40 - N-tert-butyipiperidine, N-n-pentylpiperidine, N-n-butyimorpholine, N-sec-
butylmorpholine, N-tert-butylmorpholine, N-n-pentylmorpholine, N-benzyl-N-
ethylaniline, N-benzyl-N-n-propylaniline, N-benzyl-N-isopropylaniline, N-benzyl-N-n-




di met hyl cycl ohexyl am ne, N, N-di et hyl cycl ohexyl am ne, T
N,-N-di - n- but yl cycl ohexyl am ne, N-n-propyl pi peridine, NI sopropyl pi peri di ne,
N-n- but yl pppegigh ne, N-sec-butyl pi peridine, 40 N-tert-butyl pi peridine,

N- n- pentyl pi peri di ne, N-n-butyl norpholine, N-sec- butyl norpholine,
N-tert-butyl norpholine, N-n-pentyl norpholine, N-benzyl-N ethylaniline,

N- benzyl - N-n-propyl aniline, N benzyl N-1i930propyl aniline, N-benzyl-Nn PF

58839 19 %hn’i‘ﬁ% IN lﬂ%!t&%gﬁjg{m@ﬂ I\E)RI &l&I‘n - -foﬂﬁd:rgé\‘ NNNCBJ ‘?\télfﬁbgp tol uidine,

N, N- di - n- but nzyl am ne,

di -n-butyl é#ﬁ enzulagm@y b%@ﬁﬂy&’ﬁﬂ%m*ﬂﬁﬁ’i M H ?’ffﬂY iMni ne and

di - n- butyl qnlamly,luohamlmmeﬁlﬁ’r;ﬁ‘bpylpfmhytamme ang diavbmgiehéhwaninar e

di i sopropyl et hyl am ne, diethyl-tert- butyI anmne, diisopropyl butylan ne,

di - n-but yl - entylam ne, N, N-di-n-but ycl ohexyl am ne and also tertiary

am nes er R?é%rqdrtﬁﬁﬁaﬁ’eﬁﬂ"i)?? QBH)B‘?”? diigagr Wyi‘iihﬂ@m&V’epﬁj'@WéHegdmfy@m'i‘ﬁry am nes

ar e di - n- bditsppropylpetylayiireyidira-batytinipentytzaniye, aNres-bubflcybiohiexgamecmd

pentyli Sonﬁééterﬁir?‘al ‘irfé%rdeﬂf/@%rﬁ %’,ﬁg&ﬁééy am ne which has three identical
radicals is tri am ne. Ver g’ icularly preferred guanidiniumions

(I'W) are those in which 15 - RlL to R5 are each nethyl. As very

parti cuI arH’grhmiaﬂyepre@deglhanarghawma are ris-n{biutpl-n; peniyfamioa andjertieery aadressof N,

N, N, Ng N' [

chol | njoum ?‘4“"89 B e B e g S e MRl ety

of one ano® l&f""s pmingt hyI 1-butyl or 1-octyl and R3 is hydrogen,

nmet hyl , ethyl, acetyl -SQ2OH or-PQ(OH)2; 25 - RL is nethyl, ethyl, 1-butyl

or 1- octyl : e each

i ndependen\%{?l?%gpégﬁg anotrﬁae_érzg"gﬁ Jg%rggm&sqr\ﬂ?%@eget ﬁé?’ lailcetyl - 3020H or
-PQ(OH)2; or - RLis a -CH2-CH2-OR4 group, R2 is a -CH2- CHz- CRS group and R3

to R5 Hr e eafito R36rd eapopeettignt | y of one anot her, hydrogen, nethyl, ethyl,
acetyl, -SQ20H or -PQ(OH)2. Particularly preferred choliniumions (IVW are
those in | R3 .is sel ect edfro rmn met h ethyl, acetyl,

5. ot hoxy- 52 S BRRE R BRI aore, (W BN Moy 59 madS ol

11- met hoxyN3\.i§',)d N"rN“dmam&wiguammm hoxy- 4- oxaheptyl, 11-net hoxy- 4, 8- i
di oxaundecyl, 15-nethoxy-4, 8, 12-tri oxapentadecyl, 9-nethoxy-5-oxanonyl, 14- !
met ho -5, 0- oxalcytar ade hhoxy 3, 6-di oxaoctyl ’

T R GTh ORI RS By

11-ethoxy-4,8 di oxaundecyl, 15-ethoxy- 4,8, 12-tri oxapent adecyl,
9- et hoxy- 5- OXaRAAR? afs eddr ﬁidb@éfweﬁﬂyl@r@éaér@tﬁea,dﬁémyh ethQl, 1-butyl or 1-octyl
~and R?is hydrogen, methyl, ethyl, acetyl, -50,0H or —PO(OH_)z; !

25 - R'is methyl, ethyl, 1-butyl or 1-octyl, R2 is a —CHz-CHz-OR* group and R® and R*
are each, independently of one another, hydrogen, methyl, ethyl, acetyt, -SO.0H or
—PO(OH); or

- Rt'is a ~-CH:-CH,-OR# grbup, R2 is a <CHz-CH2-OR? group and R? to RS are each,
30 independently of one another, hydrogen, methyl, ethyl, acetyl, -SO.0H or
-PO(OH)..

Particularly preferred cholinium ions (IVw) are those in which R3 is selected from
‘among hydrogen, methyl, ethyl, acetyl, 5-methoxy-3-oxapentyl, 8-methoxy-3,6-

35 dioxaoctyl, 11-methoxy-3,6,8-trioxaundecyl, 7-methoxy-4-oxaheptyl, 11-methoxy-4,8-
dioxaundecyl, 15-metfioxy-4,8,12-trioxapentadecyl, 9-methoxy-5-oxanonyl, 14-
methoxy-5, 10-oxatetradecyl, 5-ethoxy-3-oxapentyl, 8-ethoxy-3,6-dioxaoctyl, 11-ethoxy-
3,6,9-trioxaundecyl, 7-ethoxy-4-oxaheptyl, 11-sthoxy-4,8-dioxaundecyl, 15-ethoxy-
4,8,12-trioxapentadecyl, 9-ethoxy-5-oxanonyl or 14-ethoxy-5,10-oxatetradecyl.

40 ' 7
Very particularly preferred phosphonium ions (IVx) are those in which




Very particularly preferred phosphoniumions (IVx) are those in which PF
58839 20 F%]?BE? R3 are each, independently of one another, Cl-C18-al kyl,
in parti curar but yl i sobutyl, 1-hexyl or 1-octyl. Anong the abovenenti oned
het erocyclic cations, the pyridiniumions, pyrazolinium 5 pyrazoliumions
and the im dazoliniumand the im dazol |2tm ions are preferred. Preference is

alsoglvent i umi.o P fer els

1- et hyl pyri {TT%] rﬁe%?qﬂ[h%sw'ﬁ?w rﬁ?h @t@ apk)y %?g%mﬁéﬁ% butyl,

1- (1- hexyl )pWQQW%lh'ﬁﬁXYROF("IO@EItyI Ypyri di n| um 1-(1-hexyl)pyridinium 1- 10
(1-octyl)pyridinium 1-(1-dodecyl)pyridinium 1-(1l-tetradecyl)pyridinium

1-(1 h d

1- (et hyfaxa ﬁﬁiéh%'?% 'J-‘“SB ?mléﬂlrlﬁn]e?%(%fé gtg}}cw %:ﬁ% !sqh%‘ i 6n1%u|n ons 8}(“azolmrum
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dodecyl) - 2Prmériém:mra|sdigmmtb alnrhdnitratisradecyl ) - 2- met hyl pyri di ni um
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1 hes “y'fpyfc@Sh&{e%‘g%neé T P A INE R T e
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-(1- dodecylht)/m%mdmﬁdmylmmtheiyr)pwmnujkn(ﬂfﬁ-@dtﬂﬁgiﬁ@mﬂuh A-(ethayy pyridieliumd, um
ST R B T
(1 hexy bﬁe@ﬂﬁexl}wndiemaﬁ gnet narrldimum(eihs&@rrp YIpYRRIH) 31@/
yridini umneﬂtw(pyﬂdmﬂlﬁﬁyl|-()1-I’%XVIPElmyéth)Bp}&IdlhylllrpyT—(1d0¢1yl}lmmethylpyr|dm|um 1 (1
n Ei Let ! ags g%éﬁﬁﬂe cgﬁ’iur%t i t&%g@éryl)'é‘hiéwwgpﬂm‘um {1 hexadecy))2-
o1 hy1 1 1 daD VRIS TSV MRS, T 2= DGO (L By et 1.
ilo?(ic%l ?( :a g]égmr?ﬁjggz;e):w) %g-eﬂiy)lgyyi&%muml ft( ﬁa%gggmﬁzégdmlum 1-(1-dodecyl)-2-
iqthi ad 2 2 et Ipyridinium,
BB 03 e R e
(i ﬂgg:g;ﬂ%gdtpgngﬁum$rhemé‘ﬂ§;?éh§ugﬂ};;%m§nm&ﬂ ?ﬁ?é?dgﬂ)émzzm?}ﬂ%mwdazm ium
infigi ecyl)- Ipyi tral ethl-3-ethyl-
3 i 5
& y1 prrsinilry %hﬁa‘éﬁm&mt iR By BRRSEHIM. i dazol | um

TRPERRERPE

-(
, 2,
( 1- (1 oemylinyldazcﬁuml, e 1 Hoytyl) imhi dazodiliinu im( 1-eetgh ichidezolyh,i t{idazol ium 1, 3, 4
4”2 hy: ' H&d&? Hldé&blmﬁfn‘l’( (jl' S &‘é’d r?*m@éﬂ&}{ur%wﬁ % %!dd\é@%ﬁfd@%l%h‘l rngjazol I um
3,4, 51 ORI R b e iz by E i

, 5- t ri nfeepyh)3-mathylimidazidizo, il f oatyl-3tméthglimidazetetrhyi(13lodetyw)3-m i dazol
21 The ”ﬁ%g}rlnﬁ%tak&fﬂn%] [1Mllh'e‘tradij 3*me£t|5@lim“ daioM%zT ﬁﬁ&a[d@@)}lﬁs* rri’@ [l oned in

i

Fon M idzolgh 1 Syt SRR Lo 5 r@&hﬁ%‘ﬁf -

2, 6, 7, 8M
cations ar imiddzofiure x ki bety!)2i 3rdimethy)imidazolsn;, 1- (N'ﬁtexyl)% dimetBlimidaz@nBs, Fee+,

Fe3+, Coe+gndNyftoctota-dineiHimidazdliand  Ahiethylimidazolium, 1,3,4-
_ trimethylimidazolium, 1,4-dimethyl-3- ethyhmndazohum, 3-butylimidazolium, 1,4-
30  dimethyl-3-octylimidazolium, 1,4,5-trimethylimidazolium, 1,3,4,5-tetramethyiimidazo-
lium, 1,4,5-trimethyl-3-ethylimidazolium, 1,4,5-trimethyl-3-butylimidazolium and 1,4,5-
trimethyl-3-octylimidazolium.

The metal cations [M1]*, [M2]*, [M3]*, [M#]2* and [M5]** mentioned in the formulae (llla) to

35  (lllj) are generally metai cations of groups 1, 2,6, 7, 8, 9, 10, 11, 12 and 13 of the
Periodic Table. Suitable metal cations are, for example, Li*, Na*, K*, Cs*, Mg2*, Ca?,
Ba?*, Cr%*, Fe?*, Fe®*, Co?*, Ni2*, Cu?, Ag*, Zn?* and Al*+,

As anions, it is in principle possible to use all anions.
40
The anion [YI™ of the ionic liquid is, for example, selected from




As. anions, it is in principle possible to use all anions. 40 The anion

[ Y] n- of ttﬁ:%@gbc liquidis, for exanple, selected fromPF 58839 21 - the

. group of hali and hal ogen-conpri sing conpounds of the fornulae: d-, Br,
-, AICI4 , AlI2C17 , AlI3Cllo-, AlBr4 , FeC4 , B4, zZnC3 , SnCd3, CUd 2

,-CF3SG3 , (CF3SM)2N-, CF3C2_, CC3CR-, CN, SCN-, OCN 5 - the group of

sulfates, sulfites and sul fonates of the general formylae: S042-, HS04-,
5032+ 1503 RAEEGY TaRRS g Netbeg ogr BB NG POPBUER B BIMYIRE gener ol
formul ae  POAGE, BriPOXCl, ARPOALCHRRBA? FeCHRERM) ZnClRaBbBE4 Cull ,~-CR:8@s,gr oup

of phosphonat aod.phespiv N at@scdf, dipesgrnere@l- fornul ae: RaHPO3, RaRbPO2-,
RaRbPO3 - _the(ggrsou%2 of pg)asphites@%f t he general fornulae: 15 P03 3-,

HP032-, H2P(B-, RaP(32-, RaHP(3-, RaRbP(O3 - the group of phosphonites and
phosphi bi t es tbe ordwp oj enkéates, stiiitasandesulioRagbeithe gemaFazrylacRaRbPO-, RaHPO 20

- the group ofoganHsexy ks> aesds Rbdde rasogral fornmula:  Ra000 - the group
of borates of the general fornulae: B033-, HB032-, H2B03, RaRbBOB-, RaHBOB-,

RaBO32-, B(ORa)(ORb) (OR) (ORd)' 25 B(HSO4)-, B(RaSO4), with
t et r af | uor ebdhaigeupaif phosphatasdd thesgeneral dermulaet he group of boronates of the

general for mpa@e: HPRABALPO,-, RRFOBOHPO,L RERpiguUp of carbonates and carbonic
esters Qf the general formulae: HCO3-, (C032-, RaCO3 - the group of

silicaf®s and silicic esters of the general formul ae: Si044-, HSi (43-,

H2Si O42-, H3ShegrourgspbasphonReReBH ONosphirRiaRES @neralfiRasiass2-, 35

H2RaSi O4-, HRaRER),RapepihereRpp- of al kyl silane or arylsilane salts of the
general fornulae: RaSi B3-, RaRbSI022-, RaRbRcSIi O, RaRoRCSI 3 , RaRbRSi Oz
, RaRbSI G382 40 - the group of carboi m des, bis(sulfonyl)imdes and

sul f onyl i ni dete gfouptné phespdites of the gangrabformmplaggg3g 22

15 PO3*, HPOs?, H:POgy, RePO3s?, R*HP Oy, R2RPO-

- the group of phosphonites and phosphinites of the general formulae:
R2RPPQOy, RaHPO,, RERPPO-, RaHPO-

20 - the group of carboxylic acids of the general formula:
- RaCOO-

- the group of borates of the general formulae:
: BOs*, HBOs%, H:BOs, R*R*BOz, R2HBO3, RaBO3%, B(OR2)(OR?)(ORe)(ORdY-,
25 B{HSO4), B(RaS04), with tetrafluoroborate being excluded as anion,

- the group of boronates of the general formulae:
RaBOy?, ReR*BO-

30 - the group of carbonates and carbonic esters of the general formulae:
HCQOs, CO32, RaCOx .

- the group of silicates and silicic esters of the general formulae:
SiOs*, HSIO%, H28i042, H3SiOs, RaSI0s, RaRYSI02, ReRPRSIOy, HR2SI0,2,
35 H-RaSi04, HR2RPSIO4 '

- the group of alkylsilane or arylsilane salts of the general foi‘mulae:
RaSiOs%, RaR?Si0,%, R2RPRSIO-, R2RPR<SiOs, R2RPRSi0y, R2RPSIOa%

40 - the group of carboimides, bis(sulfonyl)imides and sulfonylimides of the general
formulae:



Ra~ Ra_ O® Ra0'O NN N R Rb-S; O Rb OO0 O the group of nethides of
the generalpggggagl a: 5 SO2 Ra C Rb-(2S~ S02 -RC - the group of alkoxides
. and aryl oxides of the general forrmula: Rao-; 10 - the group of
hal onet al ates of the general forrmula [MHalr]s-, where Mis a netal and Hal
is chlorine, bromne or iodine, q and r2are positive integers and indicate
t he stoichionetry of the conplex and s is a positive integer 15 and
i ndi cates the @gharge on the conpley - the group of spfides,
hydr ogensul f| des, polysulfi des hy dr npol ysul fi des ango thiol ates of the
general fo . S2-, HS-, a—s—tﬁ%ls,, ]-, [Ras|R® —28 where v is a
posi tive integer Mrom 2 to 10 - theNgToup of conpl ex mamél i ons such as
Fe(CN) 63-, WM- Vh04- Fg(bcog In these for ¥ Ra, Rb, Rc and Rd
are each, indegendently of one anoﬁlheqD hydrogen, 25 (G - C30-al kyl,
C2- C18-al kyl wf?ch may optionally Be interrupted by orf@ or nore nonadj acent
oxygen and/ or 'sulfur atons and/or one or nore substituted or unsubstituted
i mno grous 11 @1% &5012 cIo IkyI or a five- or six-nenbered,
oxygen- , ér?f@@‘ﬁo MRS of fig gt ‘ng heterocycle, where two of them
may toget her form an unsat ur at ed, saturat ed or aromatic ring which may
optionally be 30 interrupted by one or oxygen and/ or sul fur atons
and/ or one or nore unsubstituted or b%(soﬁgt ed i mno groups, where the
radi cal s nenti oned may each be addi t| naIIy substituted by functional
groups, aryl, alkyl, aryloxy, al kyI OX Y, \IcLaI ogen, heteroatons and/or
het erocycl es. PF 58839 23 Her e R°662,¥18- al %@}~ Rﬁ,hl ch nmay optionally be
substituted by functional groups, aryl, alkyl, :aryloxy, alkyloxy, halogen,
het er oat ons and/ or heterocycles is, for exarrpl e, net hyl, ethyl, propyl,
i sopropyl, n-butyl, sec-butyl, tert- but¥ pentyl, hexyl heptyl, octyl, 2-
‘ - the group of alkoxides and aryloxides o the genera formula: _ :

ReO;

10
- the group of halometalates of the general formula

[MgHal{®,

where M is a metal and Hal is chlorme bromine or icdine, g and r are positive

integers and indicate the stoichiometry of the complex and s is a positive integer

15 and indicates the charge on the complex;

- the group of suffides, hydrogensuifides, polysulﬁdés, hydrogenpolysulfides and
thiolates of the general formulae:
Sz, HS:, [S]7, [MS], [RaST,
20 “whete v is a positive integer from 2 to 10;

the group of complex metal ions such as Fe(CN)e®, Fe(CN)s*, MnQy4-, Fe(CO)4-.

b

In these formulae, Re, RP, R°® and R4 are each, independently of one another, hydrogen,

25  C-Cy-alkyl, C2-Cis-alkyl which may optionally be interrupted by one or more
nonadjacent oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups, Ce-Ciz-aryl, Cs~Ci2-cycloalkyl or a five- or six-membered,
oxygen-, nitrogen- and/or sulfur-comprising heterocycle, where two of them may
together form an unsaturated, saturated or aromatic ring which may optionally be

30  interrupted by one or more oxygen and/or sulfur atoms and/or one or more
unsubstituted or substituted imino groups, where the radicals mentioned may each be
additionally substituted by functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen,
heteroatorns and/or heterocycles. '



et.hyl hexyl, 2,4,4-trinethyl pentyl, decyl, dodecyl, tetradecyl, hexadecyl,
oct adecyl , pg,sggggdi et hyl propyl, 1, 1-di net hyl butyl,

. 1,1,3,3-tetranet hyl butyl, benzyl, 1-phenylethyl, a,a- dinmethyl benzyl,

benzhydryl, p-tolylnmethyl, 1-(p-butyl phenyl)ethyl, p-chlorobenzyl, 2, 4-
di chl orobenzyl, p-met hoxybenzyl, methodd/benzyl, 2-cyanoet hyI
2- cyanopro 0 I I
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11- et hoxy- 4, 8- di oxaundecyl, 15-et hoxy- 4 8, 12- trloxapentadecyl 9- et hoxy- 5-
35 If two radicals: forma ring,

oxanonyl or. 14-et hox 10- oxat tr adec
these radi BafsRkH w%@*@vﬁvéppwa b s FRAEDY,aNer QTIBRTe SRNAGRFENEPREI ock,
1, 3- pr 2py| am#or shilfdr dammlaadmr oBe om}ofe sajusnmm;dlcemmsubbhtmw itnirdy g;roupsllsefme
gngxa 1, 3 él‘ 3%81? gpleﬁ &%J%@%w&a&tyl (Mﬁy -§5a%a- 1, 3- propenyl
ara-1 4. B@f%unffegy df- Ewifm ot b SR cahéﬁfw@f%en and/ or
sul fur at oS, Erddxapentadaoyl (f-byrexyi-8-okamonyl, 14-hydroxy-5,10-oxatetradecy!, 5-
methoxy-3-oxapentyl, 8-methoxy-3,6-dioxaoctyl, 11-methoxy-3,6,9-trioxaundecyl, 7-

30  methoxy-4-oxaheptyl, 11-methoxy-4,8-dioxaundecyl, 15-methoxy-4,8,12-
trioxapentadecyl, 9-methoxy-5-oxanonyl, 14-methoxy-5,10-oxatetradecyl, 5-ethoxy-3-
oxapentyl, 8-ethoxy-3,6-dioxaoctyl, 11-ethoxy-3,6,9-trioxaundecyl, 7-ethoxy-4-
oxaheptyl, 11-ethoxy-4,8-dioxaundecyl, 15-ethoxy-4,8,12-trioxapentadecyl, 9-ethoxy-5-
oxanonyl or 14-ethoxy-5,10-oxatetradecyl.

35
If two radicals. ferm a ring, these radicals can together be, for example as fused-on
building block, 1,3-propylene, 1,4-butylene, 2-oxa-1,3-propylene, 1-oxa-1,3-propylene,
2-oxa-1,3-propenylene, 1-aza-1,3-propenylene, 1-C1-Cq4-alkyl-1-aza-1,3-propenylene,
1,4-buta-1,3-dienylene, 1-aza-1,4-buta-1,3-dienylene or 2-aza-1,4-buta-1,3-dienylene.
40

The number of nonadjacent oxygen and/or sulfur atoms and/or imino groups is in
principle not subject to any restrictions or is automatically restricted by the size of the



principle not subject to any restrictions or is automatically restricted by
the size oPFt9883%F 58839 24 radical or the ri ng buil ding bl ock. In general,
there will be no nore than 5 in the respective radical, preferably no nore
than 4 and very particularly preferablymno nore than 3. Furthernore, there
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unsat ur at eff®
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di f | uor opymietivpkyethgphenyt dviedpdxyethyipheoyr opyl t hi ophenyl  or
tert-butylthiophenyl. For the pur poses of the invention, substances having a

_ soft Cfé ! 085-8?2- ycloa?ky?wglch may opttonally be substituted by functional groups, aryl, alkyl
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles is, for example,
cyclopentyl, cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl,
dimethylcyciopentyl, methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyi,
butylcyclohexyl, methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl,

30  butylthiocyclohexyl, chicrocyclohexyl, dichlorocyclohexyl, dichlorocyclopentyl or a
saturated or unsaturated bicyclic system such as norbornyl or noerbornenyl.

A five- or six-membered, oxygen-, nitrogen- and/or sulfur-comprising heterocycle is, for
example, furyl, thiophenyl, pyryl, pyridyl, indolyl, benzoxazolyl, dioxolyl, dioxyt,

35  benzimidazolyl, benzthiazolyl, dimethylpyridyl, methylquinolyl, dimethylpyryl, -
methoxyfuryl, dimethoxypyridyl, difluoropyridyl, methyithiophenyl, isopropyithiophenyl
or tert-butylthiophenyl.

For the purposes of the invention, substances having a soft cation and/or a soft anion
40  are preferably used as ionic liquid. This means that cations and/or anions are well

stabilized, for example by inductive and/or mesomeric effects. Cations preferably have

electron-pushing substituents. The cation preferably comprises exclusively electron-
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40 are preferably used as ionic liquid. This nmeans that cations and/or

ani ons are M@kégﬁptabilized, for exanple by inductive and/ or nesoneric

. effects. Cations preferably have el ectron-pushing substituents. The cation
preferably conprises exclusively electron il PF 58839 25 pushing
substituents. The anion preferably has @bectron-pulling substituents.
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trihexyl (tdﬂNaﬂié&thanmlg}mhﬂmmwgwnmmum,l N-peblametiyibitibydrppigspidiniinoniN- 25 Even

T Pl + MRty ASToBY uli AGHe oty AHAGIDESGHBRANS) ST 19 BT L2 5.
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1- benzyl - 3-tiisethuyl{mgtadlobpsphepium.but yl - 2, 3- di met hyI i m' dazol i um
1-butylps2- met hyl i m dazol i um 1-butyl - 3- et hyli m dazol i um 1-butyl 30

i rer}[awlyl i m azoI | u E%J?%'H{’énfl%r%%ﬂ“@ 1{ et hr?gHﬁ’ Jﬁ(ill nﬁ?%lé m dazol i um

1- et hyl - .t@nawwrmdmigm, tiZrdirnethylimidazolium, 1- butyl -2-methylimidazolium, 1-buty}-4-
methyiimidazolium, 1,3-diethylimidazolium, 1-benzyl-3-methylimidazolium, 1-butyl-2,3-
dimethylimidazolium, 1-butyl-2-methylimidazolium, 1-butyl-3-ethylimidazolium, 1-buty'l-

30  3-methylimidazolium, 1-butylimidazolium, 1-ethyl-2,3-dimethylimidazolium, 1-ethyl-3-
methylimidazolium, 1-hexyl-3-methylimidazolium, 1-methyl-2-ethylimidazoiium, 1-
methyl-3-octylimidazolium, 1-methylimidazolium, 1-decyl-3-methylimidazolium, 1-
dodecyl-3-methylimidazolium, guanidinium, N,N,N',N'-tetramethyl-N"-ethylguanidini-
um, benzyltriphenylphosphonium and tetrabutylphosphonium.

35
In particular, the cations are selected from the group consisting of 1,2,3-% = -
trimethylimidazolium, 1,2-dimethylimidazolium, 1-butyl¥2,3-dimethylimidazolium,
1-butyl-3-methylimidazolium, 1 -ethyl-2,3-dfmethy[irhidazolium, 1-ethyl-3-
methylimidazolium, 1-butylimidazolium and 1-methylimidazolium.

40

In the process of the invention, the anions are preferably selected from the group
consisting of acetate, bis(2,4,4-trimethylpentyl)phosphinate, bis(malonato)borate,



nmet hyl - 3-octyl i m dazolium 1-nethylimdazolium 1-decyl-3-nethylim dazolium
1- dodecyl - 3-net hyl i m dazol i um guani di ni um

N, N, N, N - PEt588s&t hyl - N'- et hyl guani di ni - um benzyl tri phenyl phosphoni um and
t et rabut yl phosphonium 35 In particular, the cations are selected fromthe
group consisting of 1,2,3-, trinethylimdazolium 1,2-dinethylimdazolium
1-butyl -2, 3-di net hyl i m dazolium = 1- but%ﬁ -3-net hyl i m dazolium.
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T e R e
t he net al 'é??"%jrﬁf SURRENARS oy '%F@‘"%b?fﬂo‘hﬁ&oéﬂp@"'s i YSRFVPESEF® suspended i n

the ionic feaqtﬂddrﬂthacméarbﬁlaeol ut| ons or suspensions are reacted with one
another. 15 As netal salts, pref erence is given to using conpounds of the

f or mul X" 20 ML | d f
Phe.or §ip. ABSRIERIR, pieffos kb tlentd Bhg compptnds helBoriga it 5o, o

Sn4+, Pb2+, Al13+, Sr2+, Cr3+, Cd2+, Cue+, Lai+, Ce3+, Ced+, Eu3+, Myz+,

Ti 4+, Ag+, v+ Ruet, Rugty) Pd2+ 25 X is an ani on sel ected from the group
consisting o of hal i de, hydroxi de, sulfate, hydrogensulfate, carbonate,

hydr ogencar bonat e, cyani de, thiocyanate, isocyanate, cyanate, carboxyl ate,
oxal ate, nwhergte and nitrite (NO2-) or a mixture of two or nore of the
abovengmti oned anions or a m xture of one or nore of the

M' is a metal ion selected from the group consisting of Zn?*, Fe?*, Fe®*, Co?*, Co*,
Ni2*, Mn2*, Sn2+, Sn#, Pb2*, A3+, Sr2t, Cr3+, Cd#*, Cu?, La¥, Ce¥, Ce*, Eu¥,
Mg?, Ti**, Ag*, Rh?*, Ru?*, Rud, Pd '

25 X isan anion selected from the group consisting of halide, hydroxide, sulfate,
hydrogensulifate, carbonate, hyd’rogencarbonate, cyanide, thiocyanate,
isocyanate, cyanate, carboxylate, oxalate, nitrate and nitrite (NO27) or a mixture of
two or more of the abovementioned anions or a mixture of one or more of the
abovementioned anions with an uncharged species selected from among CO,

30 H2C and NO,

g, n, are selected so that the compound is electrically neutral.

As cyanometalate compounds, preference is given to using compounds of the general
35 formula (V) '

.M3r[M2(CN)b]d, (V),

where
M2 is a metal ion selected from the group consisting of Fe?*, Fe3*, Ca?*, Co®*, Mn?*,
Mn3+, Ni2t, Crzr, Cr3*, Rh#*, Ru#*, Ir%* and M' and M? are identical or different,



abovenenti oned anions with an uncharged species selected fromanong CO 30
H20O and NOppsggsg are sel ected so that the conpound is electrically neutral.
. As cyanonet al ate conpounds, preference is given to using conpounds of the
general 35 forrmula (V) M31[M2(CN)b]la, (V), where 40 M2 is a netal ion
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nmetal sal t rsighytfoPskanias Blmeand BBt isiecBBiar) dg@dtarficiiiel tieitontoindtiom 0. 1 to

50% by wei Ly from 0.2 to 40% by weight, in particular fromO0.5
to 30% by \%El‘hgehﬂ%%éigﬂpﬂ'%esast one of the solutions of the starting materials

can conprise a heteroatom conprising ligand as is denoted as L and
expl a: nedbiTmletcbﬁtegBdSi‘Eth@borﬁpdiundl (&) (n\the solilitien bdxet @hané aAss oNPeissiutign is gfinds
can a o, L p i : ' utions
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to 10% by weight. The content of the metal sait component in the metal salt solution

based on the mass of metal salt solution is from 0.1 to 50% by weight, preferably from
0.2 to 40% by weight, in particular from 0.5 to 30% by weight.

25  Atleast one of the solutions of the starting materials can comprise a heteroatom-
comprising ligand as is denoted as L and explained in the general formula (V1). The
heteroatom-comprising ligands can also be added to the suspension formed after the
fwo starting solutions have been combined, with good mixing also having to be ensured
here.

30 _

The content of the heteroatom-comprising ligands in the suspension formed after the
pkecipitation should be from 1 to 60% by weight, preferably from 5 to 40% by weight, in
particular from 10 to 30% by weight.

35 To set the morphology of the multimetal cyanide compounds, it has been found to be
usefial to-carry out the preparation of these compounds in the presence of surface-
active substances. The surface-active substances are generally initially present in at
least one of the two solutions. The surface-active substances are preferably added to
the solution which is initially placed in the reaction vessel for the precipitation. The

40  content of surface-active substances in the precipitation suspension based on the fotal
mass of the precipitation suspension is preferably from 0.01 to 40% by weight, in
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usi ng IOI’]ItgIe "convent | onal %am sol ven s al cohol s,

al kanes waﬂtékcyaﬁldﬁﬂor@gund E‘t‘%%?héng didand repgwe Wfﬁ%ﬁ‘a CFhSe carried
out on t helicgigh Jhistwashirgpeartet casrigoeowd at teihderdtureatol toma®patai8e’C,i tsel f or in

separat e apRAAYEES BYC thBfeexanpl e, resuspension of the nultinetal
cyani de conpound in washing liquid and renewed separation fromthe 1|iquid.

Thi s washing can be carried out at tenperatures of from 10C to 180C,
pr ef er &bl yThe owitire@l cpagdcormpounidebtained indhia Way yeaserdeated affdonekeotplabyed i n

this way 'ﬁeﬁ@@@ﬁfﬁ?ﬁﬂn%ﬁ‘ﬁemﬁ@bam ﬁapwropﬁa@n@r @ianﬁmb%@hwahmg has
centrifug een

carried- oot iéedaomeaw5eanpﬁ%wgﬁ'ﬂﬁ%rtaaﬂmaS@@?ﬁeﬂ‘r‘ﬁ“ed RIS et an be
carried oot shemaient piesse @t suged prassida Gk tenppesatuiasdrom ambieper at ures from

anbi ent ti%fﬁb%?ét&r‘éﬁ@12Wdﬁ%pbfat@é§%h@w#&ﬁmo§é‘%&|@tﬁé@ﬁﬁ'hi‘é}ﬂalfé ed in the

art t e for this purpose. The DMC catal ysts prepared by
t he pr%ces '%P%qﬂrstH!sﬁgl’% on preferably have a 'structure which can be

descri bed by the general forrrula (M) 25 MLXMBy[ M(CN)b] Z h(IL)k(L) (VII),
where | L ishd DM éﬁ’ﬂaWstéb hb r&:ehﬁﬁftﬁ@hnwﬁﬁom@féréw havesdi ng and the

Chat tho cOMRBIRGTEL 2f %&F#g%b e e

zero, y can also be greater than zero
25  MLMB,IM2(CN)pla-h(IL)-k(L) (vin),

where IL is the ionic liquid and L is the solvent used for washing and the other symbols

have the above-described meanings and X, y, z are selected so that the compound is.

electrically neutral and x and z are greater than zero, y can also be greater than zero
30 and h and k can each be from 0.01 to 10.

The DMC catalysts prepared by the procéss of the invention can be crystalline, partially
crystalline or amorphous.

35 The DMC catalysts of the invention are used as catalysts for preparing polyether
alcohols. Here, the DMC catalysts can be used as powder or in the form of a
suspension, in particular in an alcohol. Alcohols used for suspending the catalysts are
in particular polyhydric alcohols or polyether alcohols. Particular preference is given to
using the alcohols which are used as starter substances for the preparation of the

40  palyether alcohols.




30 and h and k can each be fromO0.01 to 10. The DMC catal ysts prepared by
the process of the invention can be crystalline, partially crystalline or
anor phous. P?%BEQ% DMC catal ysts of the invention are used as catal ysts for
preparing polyether = al cohols. Here, the DMC catalysts can be used as powder
or in the formof a suspension, in particular in an alcohol. Al cohols used
for suspending the catalysts are in pa&%icular polyhydric al cohols or

pol yet her fJH ag‘hﬁllagr ?gﬁtﬁér%cﬁmr sq'{a% ngrfgﬁ&IgF#ﬁlegbyﬁ&ﬂt']QO 8”6:1@%9?%2%2@4 FOhOl s

whi ch are use ar at pol yet her
al cohol s. o gaBRwlay maspes Maof fr%fﬂl599 to é%ﬁ%tﬁi@frer%%fé?mﬁg Kal$ Ag. ar
funct i onal ptapessddfy dddaion bf blyl8ne prigéeortb IHuhciiomal staiter ibstadcawhalie masses My

of from 50 retsg 100 QQDM@@J@@&W@.%EQ@M' BP0 0on@hFand SAMSHADY
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enpl oyed 5leas ¢hdneR0tpipan in Partsulavdegithan pO@penaddpeciassrefdnatly @sSUdmy wei ght ,

par ti cul ar hy prﬁfsgsg.g'o»ﬁ tpd 18 i3 HRGRARTroL POBEhbEHbAE keSS than 500

ppm espemg l'ess t han HB total mass of
t he pol yet R&¥ eﬁ%‘?‘%?%ﬁ’%@r QoREUgyslyEPRCYISS. EihiepwerlYeSed out
ei t her conUsedmmlsé gyrrbhestw&re rwiheeangeheorh S0TE toa2(0° Eswithu atberatutebdn thent hesi s

are 'n1@28&r@@9’%g@@‘5q(§°?b$&§5 éch tenperatures in the 10 range from

90Cto 1 eing preferre uce the polyether alcohols using the
catal ysts of the invention, it is possible to enploy conmpounds having a
| east one épquugeMol;febheraﬂmhpﬂse:Sm’gmyé eztalystsioflthe invignBore pox ppsipahe

(propyl enee%loﬁj%m durids TRV a|%aﬂ%l%>épe$’< ;%DE fo#eﬁanﬁﬂ@ébh }éhélaﬁadé5 (butyl ene
d 2 t t
?rélt hgl) m%,tzh% g‘?f?’&%ée bfLOPZBQE%V%LQa%E‘e é T B eaﬂ 'O’ﬁy"g&gﬁggioct ane,
1, 2- em@xymm oxlded- 2pepoxidotane, 1,2; rtzetbyie'&clyletw&b@me 1,2;eposypsxiatedéane,
?tz y;eggoxy cHi- 3%%@@5@@'2%{:&@&%@; *22%@@%prféwén@h%%exyoctan§n1e 2-
2 ey nEPTTONEd 2 Sposdesls 45RO ABHEP, T 5-ego BBl RBL SRR et ner
2, 3- epoxy- dxige, o1p%tﬁD¢XYCBJI‘2FE@FﬂnW Zepoxysydanerase, (248; Mb@ﬂyﬂmwﬂ%{cet at e,
ﬁe thPOXYPOﬂnglrdWB%ﬁﬁ& 12~ep3x3§1rﬁ§[§ahéy2)e%@kﬁkyrﬁéthw|r?g’€@;23{53 bjetty X tr aﬁgtyrate,
1o B HEeh 2 ey Kopop Y dire SN S riopstlig - St et 1 ) pr opene |
oxi de, 3- @e&ﬁowvmﬁf@éﬁh#ﬁ%p @F@%YWQDH@GWBW@EW@@PQEWWW pelgéhe oxide, 25
4-(2, 3- epogwaaﬂmmty}éf@rnﬂbmw digsidate, (€ Q@eé’o)dlbtﬁf@ﬁébfé)@&ﬁﬁ@ﬁwylﬂllymbataﬁ@e and

al so any r nto

St hyl ené of 1 gwét“i@‘@f' Plehe 3ot ?ﬂ“@aﬁ% SipaleSoeTafEopsr gt | |

perfluoroet yl)propene oxide, 3-(pe uorobutyl propene omde |

25  4-(2 3-epoxypropylimorpholine, 1-(oxiran-2-yimethyl)pyrrolidin-2-one and also any
mixtures of these with one another.

Preference is given to ethylene oxide, propylene oxide, butylene oxide, styrene oxide,
vinyloxiran and any mixtures of these with one another, in particular ethylene oxide,
30 propylene oxide and mixtures of ethylene oxide and propylene oxide.

The polyether alcohols prepared according to the invention usually have a functionality
of from 2 to 8, preferably from 2 to 4 and in particular from 2 to 3, and an equivalent
weight of greater than 500 g/mol. Starter substances used are higher-functional starter
35 substances, in particular sugar alcohols, for example sorbitol, hexitol and sucrose, but
usually bifunctional and/or trifunctional alcohols or water, either as individual substance
or as a mixture of at least 2 of the starter substances mentioned. Examples of
bifunctional starter substances are ethylene glycol, diethylene glycol, propylene glycol, |
dipropylene glycol, 1,4-butanediol and 1,5-pentanediol. Examples of trifunctional starter l
40  substances are trimethylolpropane, pentaerythritol and in particular glycerol. The i
starter substances can also be used in the form of alkoxylates, in particular those ‘
having a molecular weight My in the range from 62 to 15 000 g/mol. These alkoxylates |



vinyl oxiran and any mixtures of these with one another, in particular
~ et hyl ene 0?‘#@5839 30 propyl ene oxi de and m xtures of ethylene oxide and
propyl ene oxi de. The pol yet her al cohols prepared according to the invention
usual Iy have a functionality of from2 to 8, preferably from2 to 4 and in
particular from2 to 3, and an equi val &t weight of greater than 500 g/ nol.
Starter sufst,an : j - t] s, in
parti cul ar@u@%’?"@?@éﬁg? géﬁa*r%fre %Eg%r?%lggé%s %&gﬂsoeﬁ%@écges)‘:s !bé%ﬁ) %%%%E%&Sgse, but
usual | 'y bi ¢theicthae maltimgial/cganide cenpeuridsniar exareriaelkel petalaydpxides.ifaer as
i ngi vi dual prepddrigetherd. Wolen atkaf nitital thytirexidks ate useagtr ptepdringltRe akeaxigtes, it
subst ances; : ﬁﬁﬂm - r : are
et hyl ene gff'%gééjsgf%@{%y eneﬁi&""g%’f V'R[d%'%f@ﬁégg'g’| Sj'?:% %l%“dﬁ %?E%F@ﬁ%esgl ycol ,
1, 4- but@anetingieaghpta ths_meting aapide GEialyit dde sovantpgepiisingrlkoyiaes & - 40
subst ancesstarter dubstartduyié tleanopanpid comnicuesyibhitrdaftits reaniibn, budisddvaniages
gl ycerol. > Y : f
al koxyl at e%}?qv%ﬁirﬁéécﬁéﬁﬁggﬁ%ﬁﬂlogcg%l ﬁ%@?%gégp %ﬁ?’?%ﬁ'?dé#&%%!bgﬁ%ﬂkﬂ%é)n t he range

n particul
from 62 t ocomBpligaed priinationrattbe aleryRipt at es PF 58839 30 can be prepared in a
separate process step, and it is also possible to use catalysts other than

mul ti al } HRApngs r gémln I i for
prepapﬁlg i{' %ﬁ%@fe&ﬁg(ﬁ%@% I ert{hglprﬁ{é rox?oé?sekﬂys;eetﬁl}ggéﬁop g%’d{hrgée<é g?‘?enag t he

al koxy! at e¥ock @f puresethylens exide upiss Whith FrartrylaclyPasfoeenpsatemat tpe édpf et el v,
si nce al kathe chieihal hydroxi des 5 can deactivate the nmultinetal cyanide

catal ysts. The advantage of using al koxylates as starter substances is the

nore rapi d_conrencenent %{)t}yt he reacti og, _but di sadyantages  are the

i nt roduct i D1F GR@l%HS RERFAISIANE prasess ef e dlyentinh surrisingl ds? alPW possi bl y the
conpl i tat edcgrponafiorc et puoe ethiylenb @xiak oty Indhe poly&thencleirp ire paticiéar adrfoendrent of
the prepargthOpnHh the polyether alcohols, these have a block of pure

et hyl ene oxide units which is particularly preferably |located at the end of
the chain. The catal ysts prepared by the process of the invention

sur pri si ngThe gitesbinktbdgntion 5T amend ploclaceroposef! op atheleot loyide nbitoly teansiot s in t he
"t ot | o G chly BRI IhniBh érh B ipo e mele L Ropcl A e aite s of
t he Dﬁ%’ Cat}%g'a@gq:gn%]spelpwg cﬁmtFugﬁaég@f@@wﬁseﬁ\gﬁtmﬁhpﬁdggowﬁEgrof oper ati on
because 2exanipe, aduéeusqraddssisimepydsbxiddaoigliongndibe sehssayent rerovil opthesed wi t h.

The addi t i QftePk thdrbforEn@HaLEssaRPbEREIne AlrRs SicaBlidWiPethAens Bkigéi on and the
subsequent renoval of the water is therefore not necessary before the

further reaction with ethylene oxide.  Polyether alcohols having an end
bl ock conpRegethertalehiols ravingexi end hieokicomposedef giayenconidg UNitsiaigor t ant f or
nol dedzd Oaﬁﬂrﬁﬁﬂﬁriyqﬁﬁbﬁém forAvolded BaH dppitatioRs ANdlrd2biRekthefend®ldtxlgne oxi de
units, t heetﬁﬁclal)(é) tl)ﬁde ani s, th%ep%ﬁ/%?sel‘ua(\)/f& lgehc%ulsg otRe rl]alfc%) fm cfar oqrp'rinq%rryog_'

groups, a significantly increased reactivity and the subsequent reaction with the

isocyanate component proceeds significantly- more quickly. To produce molded flexible

polyurethane foams, the two components polyetherol and isocyanate are injected into

30 anif appropriate preheated mold which has a complex geometry. To achieve a very
short demolding time, rapid reaction of the components is therefore necessary.

The invention is illustrated by the following examples:

35 Examples
In carrying out the examples, all- solvents used were dried over molecular sieveé (34).
a) Catalyst preparation

40
Example 1



groups, a significantly increased reactivity and the subsequent reaction
with the ifogggagate conponent proceeds significantly nore quickly. To

. produce nol ded flexible polyurethane foans, the two conponents pol yet herol
and isocyanate are injected into 30 an if appropriate preheated nold which
has a conpl ex geonetry. To achieve a veBYy short denolding tine, rapid

t f f
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exanpl es, &rplaledPMIMGA d@é& \)QerQeD aef €S8y ErO weredinadyeddn &) giof BBAM OAg)
Cat al yst prepadgtarmindéded Bxapwideevid aPleatzl888p g fubnd (§1@E) kethacyanocobal ti c
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aci d sol uti1aeo grmf memaaslstﬂmaalsaenmeﬁorraeqbwas etdrelfovbmgmtrahﬁ%s and’he 5 reaction
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& obeeguont FeMEBASH PF agel an?ﬁlaerbﬁira?aﬁwﬁ@ #IH Gk ?8%@ oCHRIBMICT Frtalye
met hanol , obtantadurﬁ ﬂggadapcdmatmdnacmmcdmgmmdnemd[ altalymcg 666 afi Co, f2@r7‘748f hour- S.

The DIVQIOcatZﬂIay]atM%b]acned in this way conprised, according to el enental
anal ysi's, 9.6% of 20. 7% of 10 Znand34. 4%fC. Exanple 2 6.5 g of

hexacyanocobaltic acid were dissolved in 50 g of methylimdazoliumchloride
15 (HM M CExample3DC. 37.9 g of zinc stearate were suspended in 120 g of HM M
d and added alittle at a tirre to the hexacyanocobaltic acid solutionin a

gl ass beak oV erio xture was stirred
t 150C T or D5t H espaP oy P mar e e 4L eiof el s i hanol
t he sué@enéMMfMC@rai@a W - %9 of Zic stee@tmwgmswperﬁtedalmd%g@éblqul‘drﬁileyldf iltered.

The producigi&asa litheat é@%&@ﬁ&%ﬁm@dﬁo@@oétﬁd@ﬁd bdlutH?Qn E‘gté%@%akér@epfa
nmet hanol , tinme and, t rg uced

T aaure t GPHAEsD loleB Rl feaBRor R k0 S Sl oo Cr P es BT o e
accor di ng pm‘waaﬁ@dﬂloaﬁéiwgommw tGp sugEne s dernEe Vaﬁ’ﬁdstﬁlf&dl % of C. b)

Prepar at i ogvérhi ﬁoéwt;imj stbs@fiehsy fferd e lRodbichiwas ﬁf’énsémagﬁdédtm al yst
suspengpon n}n%s?n 160 Bl L& Hrmd brth&thEndtHiePe S e DB G5 APREN UALE S sooC

under reduced pressure for 16 hours. The DMC catalyst obtained in this way

comprised, according to elemental analysis 6.5% of Co, 13.9% of Zn and 48.1% of C.

b) Preparation of polyether alcohols
25
Example 3

A 5.8% strength catalyst suspension in a triol/diol mixture which had been propoxylated
by means of DMC technology to an OH number of about 142 mg of KOH/g and from

30  which the catalyst had been completely removed by means of a Seitz deep bed filter
was prepared by addition of the necessary amount of DMC catalyst from example 1 to
the triol/diol mixture. The suspension obtained was homogenized by means of a Turrax
(model: Ultra Turrax T25, manufacturer: IKA) on the lowest setting (11 000 rpm) for 10-
15 minutes. The suspension obtained was freed of water at 80-100°C under a low

35  vacuum on a rotary evaporator for 6-12 hours.

0.32 g of the suspension was placed in an autoclave and admixed with 70.0 g of the

triol/diol mixture. The reactor was closed, evacuated and a pressure of from 400 to

800 mbara was set by means of nitrogen. The stitrer was operated at a speed of 500
40  rpm. The mixture was heated to 130°C and nitrogen was injected to a pressure of from -

3 to 4 bara. After a successful pressure test for 15 minutes, the autoclave was vented

into the extraction and evacuated to from 10 to 50 mbara. The reaction mixture was



by neans of DMC technol ogy to an OH nunber of about 142 ng of KOH g and from
30 which thesgatgl yst had been conpletely renmoved by neans of a Seitz deep
bed filter was prepared by addition of the necessary anount of DMC catal yst
fromexanple 1 to the trio)/diol mxture. The suspension obtai ned was
honbgeni zed by neans of a Turrax (nod&2. Utra Turrax T25, manufacturer:
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0y of b opYFbHRECISHIIer o sHerd SpIBAdal! 25 (0 CTHHEnE SISV B HS of
propyl ene ecadEhe@Henufribes ol the @dd ecbdatt ebtéihedwas b€.20hg ROB/gd Theivisdorityor der t o
ensure1§orm§§5mpta;sojndttﬁgDwgtgﬁt%.\,{,%hﬁ)sr tion comencenent tenperature

was about 150C at a pressure of 2.35 bara. After the 5 tenperature had been
brought back to 130C, the flow rate of propyl ene oxide was gradually

i ncreased Exampie4second stage and the remaining 136.4 m of propyl ene oxide
- were netered in. After all the propyl ene oxi de had been added, the reaction

m Xt ure reacted. further in an af.ter-reacti on (about .2 . h) .to.a constant
T b st B g8 Sttt Sb0S! sunBerRibrrt Mk oA St ol etiis 2 b ofud oo e
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ppm. "H NMR analysis indicated a total proportion of about 48% of propylene oxide

and about 54% of ethylene oxide in the product and the content of primary OH groups

was 88% (reaction with trichloroacetyl isocyanate and 'H NMR). -




25 was 52.1 ng KOH g. The viscosity was 1783 nPas and the DMC content was
565 ppm He MdEganal ysis indicated a total proportion of about 46% of
. propyl ene oxide and about 54% of ethylene oxide in the product and the
content of primary OH groups was 88% (reaction with trichloroacetyl
i socyanate and 1H NMR). PF 58839 33 Cd3%nms 1. A process for preparing DVMC
catal ysts by, i action of cyanometal ate compounds w th netal salts, wherein
the reaction'is carried out in ionic l'iquids as solvents or 5 suspension
nmedi a. 2. The process according to claim11, wherein the ionic |iquids have a
[nﬁl ting po:1nt Al:;:ebcmasI@Qﬁepamgmmcrlaatamsmfs&actmmtyléarrmétaiatalcmi'rrpohndsvmea ein

eionic liqu : cordi ng
Lhe 1 o 11 SRR RS Tl Blon LA B dhic R OERRH G20 119
The pr ofess acEGTENAIGNMEdA - ai m 1, wherein the ionic I i qui ds have at | east
one cation and at [east one anion, with one of the ions being organic. 6.
The procesy acw&gw&gs% chbhgﬁd‘iozclalﬁ‘{“?“v\ﬁﬁ%nﬁﬂ%]&%h&lﬂdé faf SARlifig pof® 7 The
process accord L 8 to claim wherein the anion 1s’'organic e process
according to c 8Pt PO Gherein the ionic i qui ds have the general formula
(I% 25 [Aln [Y]n (I) y\,here n Iﬁél 2, 3 or 4, [Al" is a quaternary arrrmnidum
cati ongnan40x0 on an
(¥n- 1g a%nghé‘f*&%éé’. o U, WG o i SR pRE el OF 2N
process accor dPRE§Wt Qi aim1, wherein the ionic liquids have one of the
?eaneE?: b;orv\rrﬂl ae (11) 35 [AIi+[O]A2] M- (1la), where n :\} 2, [A1]'[A2]* [23]'

e : n =
where [A ]i ﬁ_ﬁz ro'c@ Q%Fld& T{Aﬁlg r%g’ir gir{s%;eqlﬁécr@g%ﬁ? h@el%'serril%gnét%ﬁm}q’g E]ﬁénong t he
40 groups msnt \9! r [A]' and Mn- is as defined under (A). PF 58839
15

5.  The process according to claim 1, wherein the ionic liquids have at least one
cation and at least one anion, with one of the ions being organic.

6.  The process according to claim 2, wherein the cation is organic.

20
7.  The process according to claim 2, wherein the anion is organic.
8.  The process according to claim 1, wherein the ionic liquids have the general
formula (1)
25
[AT, [YT™ (.
where nis 1, 2, 3 or 4, [A}* is a quaternary ammonium cation, an oxonium cation,
a sulfonium cation or a phosphonium cation and [Y]™ is a monovalent, divalent,
30 trivalent or tetravalent anion.
9.  The process according to claim 1, wherein the ionic liquids have one of the
general formulae (1)
35 [ATAZ [YI™ (Ifa), where n = 2;
IATTA AT Y] (lib), where n = 3; or
[ATTAZP AR A [ (Ilc), where n = 4,

where [A1]*, [AZ]*, [A%)* and [A%* are selected independently from among the
40 groups mentioned for [A]* and [Y]~ is as defined under (A).




34 10. The process according to claim1, wherein the ionic |iquids have one
of the geperggsdornulae (I111) [A1]+[A2]+[A3]+[M]+[an- (Ilia), where n =
4; 5[AI]+[A2]+[M]+[|V2]+IVh (1'1'1'b), where n = 4; [ Ah]+[ ML] +[ M2] +[ MB] +
Mh- (Illc), where n = 4; [Al]*[A2]+[ML]+ M- (111d), wheren—3,
C[AL]+[M]+[M]+ [Y]n- (file), where n 343; [A]+HM]+ lilf), where n =

- (
it LTS LIS de gl LR, WP o o Aatgw,g sl 2+ [V n-
[AI]+[I\/I4]2+[Y]Q?—“9( Q[W'aevmgre n =3, 15 where [A']+ [A2]+ and [A3]+ are
sel ected mdependently from anong the groups nentioned for [Al+, M- is as
defi ned under lc[g M]; [ M2] J(Mia Le,. nonovalent netal cations,
[MA] 2+ is a di 4 g‘ atlo @+|satr|valent nmetal cation.
20 11. She pr s[é']a[ ]oWJ2 """t o cI'é{P}n eréRErki n metal salts used are salts
of the gener a[W]f[W]‘rBM?H[MaW[)(]“ NIlB)(QﬂicL\Mh)areriS 4here ML is a netal ion

sel ected from Mﬁ QNS stl n “9&,\%@?‘; Ree+, Fe3+, Coet+, Co3+, Nit+,
M2+, Sn2+, 1@,“ 3+, 3% Gdzl, Cuer, Lai+, Ced+, Cedr,
Eu3. Myt +, T| Rue+ ﬁﬁhw ®EPF R0 X i s an anion sel ected from

t he group cons[Aé,]t[th [\fif* hal | de, hyltifiowhere,n sBj fate, hydrogensul fate,
car bongj e, hyd[y; ngqma cyamj, wh%m gc;&anate i socyanate, cyanate,

car boxyl at e, | ate and Q 2) or a mixture of two or nore
of the above [mﬁ" hs or af Im‘&%hleée f4ne or 35 nore of the
abovenent i oneo[Aar{Mﬁ]%*sY\]Wth an uncliiifgelerspetdes sel ected from anong CO H20

and NO, g, Anenvepldept ed so thayhhgngamoygnd is el ectrically neutral. 40
12. The process accordl ng to cl ai mi wherei n cyanonet al at e conpounds used

are conpounds of the general formula (V), PF 58839 35 Mr[M(CN)b]d, (V),
15 where [A']", [AZ]* and [A%]* are selected independently from among the groups

mentioned for [A}*, [Y]™ is as defined under (A) and [M']*, [M4*, [M3]* are
monovalent metal cations, [M*)?* is a divalent metal cation and [M3]** is a trivalent
metal cation.

20 11. The process according to claim 1, wherein metal salts used are salts of the
general formula (VI1},

M1gXn (V1)
25 whére

M? is a metal ion selected from the group consisting of Zn?*, Fe?*, Fe3*, Co%,
Co?, Ni%*, Mn2*, Sn2*, Sn*, Pb?*, AR+, Sr2+, Cr¥, CdZ, Cu?*, La%, Ce¥,
Ce, Eus*, Mg2*, Ti¢*, Ag*, Rh2*, Ru?*, Ru3*, Pd?* |
30
X is an anion selected from the group consisting of halide, hydroxide, sulfate,
hydrogensulfate, carbonate, hydrogencarbonate, cyanide, thiocyanate,
isocyanate, cyanate, carbbxylate, oxalate, nitrate and nitrite (NO7) or a
mixture of two or more of the abovementioned anions or a mixture of one or
35 - more of the abovementioned anions with an uncharged species selected
from among CO, H20 and NO,

g, n, are selected so that the compound is electrically neutral.

40 12. The process according to claim 1, wherein cyanometalate compounds used are
compounds of the general formula (V),



where 5 M2 is a netal ion selected fromthe group consisting of Fez+, Fe3+,
Coe+, Co3*pp siB3dy, M3+, Nit+, C2+, O3+, Rh3+, Rue+, Ir3+ and ML and M2
are |dent|cal or different, M3 is hydrogen or an alkali netal or alkaline
earth netal or ammonium [NR4] + 10 where R = hydrogen, alkyl or aryl, and b,
d, are selected so that the conpound i S35l ectrically neutral. 13. A DMC
cat al yst of th EWK@N 1 formul.gy, (V1) 15 MLXMBY[ M2(CN)b] Zh(IL)k (L) (VI1),
where IL is the I C 1quid nh L is the solvent used for washing and the
ot her synbols have the above-descri bed nmeanings and x, y, z are selected so
that the 20 cemgeund is electrically neutral and x and z are greater than
zero, y can also be greater than zero and h and k can each be fromO0.01 to
10, which can be prepared according to any of clains 1 to 14. A process
for preparing Yol yeerestaldpr splgrted ff9mctﬁ?§f%}49|‘-‘@“%l§*mgtqfcfﬁ Fe i@?‘ri e oxi des
25 ont o H-funct i ordh? statf Kie, SubsCian casy, Robre iré andDVCGirapvaknesStienteaecar di ng to
claim13 are used gs. ‘éﬁtt al ysts. 15. The process according to cl aim 14,
wherein pure ethylene oxide is added on during at |east part of the
addition reaction. 30 16. The process according to claim15, wherein the
addi tion of thd? pus eydbbsn enan alkxi rdetaborcalikadinateatth enetal dr afmmidniunc [NR 4.

10 where R = hydrogen, alkyl or aryl, and
b, d, are selected so that the compound is electrically neutral.

13. A DMC catalyst of the general formula (VI})
15
MM [M2(CN)s]-h(IL) K (L) (VIlY,

where IL is the ionic liquid and L is the solvent used for washing and the other
symbols have the above-described meanings and ¥, y, z are selected so that the

20 compound is electrically neutral and x and z are greater than zero, y can also be
greater than zero and h and k can each be from 0.01 to 10, which can be
prepared according to any of claims 1 to 12.

14. A process for preparing polyether alcohols by catalytic addition of alkylene oxides
25 onto H-functional starter substances, wherein DMC catalysts according to
claim 13 are used as catalysts.

15. The process according to claim 14, wherein pure ethylene oxide is added on
during at least part of the addition reaction. '
30
16. The process according to claim 15, wherein the addition of the pure ethylene
oxide occurs at the end of the chain.





