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35 US 6,429,166 describes the preparation of DMC catalysts from a transition metal salt
and a hexacyanometalic acid in low-boiling arganic solvents. After precipitation of the
DMC in the organic solvent, the suspansion 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 catal yst suspensions

is associated with increased costs and an increased
outpraygdzor safety precautions. In addition, a catalyst
suspensi on cannot be stored readily wi thout the catalyst
settling out. The catal yst suspension therefore has to
be stirred before use, but it €annot be guaranteed that
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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 It was an object of the present invention to develop a
pr opesssdoor preparing the DMC catal ysts, in which no
wat er has to be used, which is sinple to carry out and
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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
atkylene oxide in at least part of the addition reaction.



The invention further provides a process for preparing
pol peess30 al cohol s by catalytic 40 addition of al kylene
oxi des onto Hfunctional starter substances, wherein the
DMC catal ysts of the inventiog are used as catal ysts and
pure ethyl ene oxide is used as’ al kyl ene oxide in at
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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.
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Furpyhmidinium, pyrazinium, imidazolium, pyrazolium, pyrazolinium, imidazolium,
thiazolium, oxazolium, pyrrolidinium and imidazolidinium.



40 preference is given to aromatic heterocycles such as
pyrPEE8839M pyridazinium pyrimdinium pyrazinium

i m dazolium pyrazoium pyrazolinium imdazolium

thi azolium oxazolium pyrrolidiniumand imdazolidinium
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10
(V) (IVo) (IVo)
: N/R R3\N—N/R Rs\N/_RN
R? C(?)\R’ RVLC’?)\RZ RT/LC[?)\RZ
15 (IVp) (IVa) (V)
Ra\N—N RQ\N/—RN R1\N~N/R
RVACD)\RZ Rﬁ/@([\\l RE’/%/P\'
R iR R
(IVq") (vr) (Ivr)

20



RN-NR7 R RS R4 R RS R4 R3 ONVRR8\ + Rs R7T R3 Z RO
I/NRR RBNR RRRRR (IWr") (IVs) (IVt) RcNA z
J~tRFE88IH RL RN NRS ,N~OR3 R 5 R3 R4 R (1\Wu)
(I'Ww) (I'vww) and oligomers conprising these structures.
10 Further suitable cations arg conmpounds of the general
formulag (1'Vx) and (IVy) R2 1+ 1+ RP-RS-R I I R
R 15 (R%x) (1Vy) and ol i gong’sreonpri sing these R’ R*
structuré$=Nn the abovenRhti Ror mul ae (I V& N
(1), ®P\It he radi cal i ¢ hydreden, a R% )(RE'
carban=co I SiRng or gani c, o ted or unsatur )
acyclic origyclic, aliphatic,, arofatic or aral Rphathc R
radi cal whRch has from 1 toR20 Rearbon atons andRmayRbe
unsubstituted or interrupted or substituted by froml to
5 het tons or functional ups; and 25 - the

r adi calqgw to RO are each, i(ﬁydsZpendently of one an((l)\{ther,
hydrogen, a sulfo group or_an opganic, saturated or
unsat urated, acyclic or cydfig, & iphatic, aromatic or
om1l to 20 carbon atons

aral i phatig? radi cal which has Jir
and rrayabeFﬁu substi t ut eqj%ar i \tf

Qr er Ripted or sBbstitut edR®
by froR1NoRS5 heteroatons df fulicti onal 30 gsdups, ere
the radicals Rl to RO which sre hound to a carb atom
fand not to a heteroaton) in the abovenentioned formul ae
(I1'V) may al so be hal ogen or a functional group; or PF
58839 dIVu) (IVW) (IVw)

and oligomers comprising these structures.
10
Further suitable cations are compounds of the general formulae (IVx) and (IVy)
R?
3 1+ |+
R—Fl’—R ?-—-R
R : R

1

15 (IVx) (IVy)
and oligomers comprising these structures.

In the abovementioned formulae (IVa) to (Vy),
20 _
- theradical R is hydrogen, a carbon-comprising crganic, saturated or unsaturated,
acyclic or cyclic, aliphafic, aromatic or araliphatic radical which has from 1 to 20
carbon atoms and may be unsubstituted or interrupted or substituted by from 1 {o 5
heteroatoms or functional groups; and
25 o
- the radicals R! to 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 5 heteroatoms or functional
30 groups, where the radicals R' to R? which are bound fo a carbon atom (and not to a
heteroatom) in the abovementioned formulae (IV) may also be halogen or a
functional group; or



two adj acent radicals RL to RO together form a dival ent
carbon-conprising organic, saturated or unsaturated,
acyeFisesasr cyclic, aliphatic, aromatic or araliphatic
radical which has from1l to 30 carbon atons and may be
unsubstituted or interrupted of, substituted by from1 to
5 heteroatons or functional groups. 5 In the definitions
of treadizggitcadicals R AR Rether RIN apgiysishblagdhetompositoorgarie.e

I N patiraRdRE Snsa&]réterh‘l%tﬁjh@alt@ﬁﬁc whiharb afoatidbearbiphbity aaikdly
EZP ﬁr%ﬁh%s ﬁoﬂr_g;tonSU na't sC %{dm rﬁél{i’setr}u(lt)%d %':Trﬂ@rrupted or
pre?‘&sg ff’g%iygo ﬁgrﬁﬁf {’{TR Cﬁ?’i%fg@ﬂs sul fur,
phosphorus and srlrcon As preferred gr oups, nentron may
be madedehitiodDofitie RECEE RUNIRT1ORS, possible héddoatomSErE-in prrncrple

NR'aIT hetardEtoms '\?ﬂcﬁ ere £ G I%hgcga -—CM’?er(ﬁ-I[]-t e o2l GakS it

each

car @6&3@8 PmB”Sr’ﬂf rF‘%i 8%mp“sleﬁﬂe‘8§’§g’§“sr K e&i’r’ﬁ'&?ﬁ i gjegn to oxygen,

r adhiyages. leUf OhePhpis En@ sibidoovasrrateTeh e@ups Mantieremgy kg mageof,
1boum0batmulaa—@ar9;osoa,t O0L-( AR, Mt -AFD-, PFLdrRIr-GiR' 2 Mvherk ey

| Can srehr?e&sr L& fh%tr!a}{arr{l'n ob6r thDBLES i ind-Padical. In

P
fﬂﬁﬁrﬁeawar' &é‘f ST %iw{a %Qarﬁantraeéj FRilpn,00 25 Beygiio
a hetcerbeasiom (2 @ Setgrfoatoi) tth eangrsglgdosnedireghy via the

(hy#deexydom. =0 (in particular as a carbonyl group), -NH2
((.—,am no), =NH (i mno), -COOH (carboxy), -CONH2

o1 bR ARl EBAPOAS D6 A eTHR G S RE g i BT 0

so Blsatbor aien1 A athetneaten. kxapipigs &f suiteble Broygy aceH @rdrﬁagr) =0 (in
f or paitiagsrass eeartdnyl Qedupl FNH: (eBiind) t#NHO@rhine), YCOOKRKarboxy), -CONH:

( esl(cea?l)oxam@g\lttoa(—is(gtﬂf%? gt e SR, FQrﬁctrth%ps ahll 85ikioBlohs

ng er] %aa C yeﬂc %cg.ﬁt 89%64(30% W?@n@ ap %%%?f agracent atoms, for
G cuwwn@r%dgﬁaher_)espﬁepeherbdcﬁ& RyEans -G MH (Beroniang amide) or
chl eCONR'; (tatianyiaméded retle dlealtareprised, ior Erempladi(CalC-&kyl)amino, C1-Cs-
pr ebRyBRYpHRARbROLOESKMxyPranched G - C a-al kyl which may
be unSubstituted or subsgltuted by 30 one or nore

hydr oxy, hal ogen, phenyl, cyano, G -C6-al koxycarbonyl

28n d Pestersad edsigees 2ra dieringr duRsee dneminasndiogiseal of from 1 to
20 carbon atons, for exanple nethyl, ethyl, 1-propyl,

2- p"l’ﬁ@YAdrcaﬂ-Rbs‘Hré!flerabI?t butyl, 2-methyl-1-pr Opyl (i sobutyl),

2-nmet hyl - 2-propyl ert-butyl), 1-pentyl, 2-pentyl,
3-pentyl, 2-nethyl-1-but 3-net hyl - | - butyl
2- met WP razrclgﬁgjtcy|branghq¢é§1|-§rp-a&yim¢|may be unsubstifuted or substituted by

3B, 2- dionetdnyrord kyoraxpyHalogina, pdeml, ,cy2ad) Ex-Zh-alkBxyleeroghyl aidBor sulfonic
2- et hédcrdzlorﬂﬁ%b{ lhes 81/ ohydm 3 1PehEarbon AofB iéNExaky r@%&ﬁﬂ
% g é{hyl ;prgrr)]\{l -pro %1 lyé lgp%%pfrlng%yl 21 progﬁt(rs%ut R %n r%l
2, 2- Hx} |(tBI_1 bHU[ 1| per@/l Qﬁn%tsr’ﬂﬂ“ fyh Zﬁnﬁtgyl 1-butyl, 3-methyl-1-butyl,
3, 3- dl 2reethy2-butid- y‘lethyIQZ butily 2, 2-tinediw-i-propyl, 1-hexyl, 2-hexyi, 3-hexyl,
% 3- di npieimyl t-Berdpt Yneth - BpdhyNeitsthyl 2-dant |2rméthmme)'ﬂyi
1 f vi Bne&ry{-@ﬂé_{rltﬂ émgrﬂgrlq peniy'r z‘ﬂﬂ&g@% e ﬁ%%ﬁ% 3 Eﬁe{w
2 2-dimethyl-1-butyl, 2 3—d|methyl 1-bufyl, 3,3- drme{hyr 1- butyl 2% yl-1 B’uty
2,3-dimethyl-2-butyl, 3,3-dimethyl-2-butyl, 1-heptyl, 1-octy!, 1-nonyl, 1-decyl,
1-undecyl, 1-dodecyl, 1-tetradecyl, 1-hexadecyl, 1-octadecyl, 2-hydroxyethyl,
40 benzyl, 3-phenylpropyl, 2-cyanoethyl, 2-(methoxycarbonyl}ethyl,

| 2-(ethoxycarbonyljethyl, 2-(n-butoxycarbonyl)ethyl, trifluoromethyl, difluoromethyi,

fluoromethyl, pentafiuoroethyl, heptafluoropropyl, heptafluoroisopropyl, '



40 benzyl, 3-phenyl propyl, 2-cyanoethyl,

2- (met hoxycar bonyl )ethyl, 2-(ethoxycarbonyl) et hyl,

2- (IPF B8A3dxycar bonyl ) et hyl , trifluoronethyl,

di fluoronmethyl, fluoronethyl, pentafl uoroethyl,

hept af | uor opr opyl , heptafluorokfopropyl, PF 58839 10
nonaf | uor obut yl , nonaf | uoroi sobutyl, undecyl fl uoropentyl,
undec porilueplitd opwatiuproisaputyh yodasyiirssaentya mgdecytfluoroisopentyl, 6-
pr opy hgdibfyaatyCaratprebylsuliéni¢ &si;cal derived from gl ycol s,
butyl ene glycols and their oligonmers having froml to 5

or oo YRR Bl e U o SRR 1
RAO ( (D @iz @ eydpgercHzdHIEHBial BN dghetns. RPeEAWIERB ar e
pr ef e RADNGHREACH.-DY.ATIREOH,- e RRY(CleICHC HyOH @M HLCHSCH,CH.0-

pr ef eqabloyra dnf @ fi8reibiy é?:\dﬁ’ﬁ%otr%rj‘elr\! ﬁéth?l'o?é?apllétnﬁln’ is preferably
3- oxapren_toyl 3, 6-d1 0 he%t 4 i - )égé)ctx .
3. 6, OO R AdBPETcSr BoebyN FeitnRall g e-doxahenl, 3,6 dioxaocty,
3, 6, 93F&-iexadges.at § P-tieegundasyll 33.% 1 dtetraoxpgidecyl and 3,6,9,12-

10 et r asxrabedigtadesy! ; - vinyl; and -
N, N-di - C, - C6- al kyl am no, for exanple N, N-di methyl am no
and N, N-di %t hyl'am no. 15 The radical R is particularly

~ pret e 381 §"%nbr anched and unsubstituted C, -Gis-al kyl, for
exanpl e nethyl, ethyl, 1-propyl, 1-butyl, 1-pentyl,
1- hexWN-didG hepdipligmide, detexbmpld Nohe-diyrethylainistogteldy; N;diethylamino.

14-tetradecyl, 1-hexadecyl, 1-octadecyl, in particular

methyl . .. | - | a 1, -octyl or ,

Crob b petiidiiero 2R vibadiban Bhpsiied Bigmavh i
wheP@mpis rgethyly §hyd, 1-mpef.drigid elspendyl.grRei. 1-6ertHe!-Pedi tape/t
Rl t-dode@yletitdtrabeiyh d;hekatidey ehdaatdeyl, iopadindaranabeathyl, 1-butyl
hy d5ROety1 2% CH.H3LAGEND) ~CloHNEld mghz@f&Mszﬂ~CHchz—

art.i as nentioned above; 30 - - C, a- al kyl
2@/ni %hegﬁhssr%%ﬁ?onal |y be substituted by functional groups,

aryl, alkyl, aryloxy, alkyloxy, hal ogen, heteroatons
andPreferdrebeis@biic tetbhe amiibatrR'iton Ré eaahpiedd, ibyepeodantip of ereramother,
oxygen and/or sul fur atons and/or one or nore substituted
or _ uﬂ?éfgietn“m ed imno groups; 35 - C2-C, a-al kenyl which
may optionally be substituted by functional groups, aryl,
2%l kyl, aryloxy, alkyloxy, hal ogen, heteroatonms and/ or
heter belygdres and/ or interrupted by one or nore oxygen
and/ or sul fur atonms and/or one or nore substituted or
unsubst.i t i . 40 - - -aryl which may
opti o%chyérgaggﬂg%gfﬁ%@%g%%a? rﬂ]ﬁr&t{% 8‘%&1 Vg‘r oups, aryl,
al kyl, aryloxy, alkyloxy, halogen, heteroatons and/or
3het er Geyad-adlsyl which may optionally be substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles and/or interrupted by
one or more axygen and/or sulfur atoms and/or one or more substituted or

unsubstituted imino groups;

35 - Cx-Cie-alkenyl 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 cne or more substituted or
unsubstituted imino groups: '

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




PF 58839 11 - C5-Cl2-cycl oal kyl which nmay optionally be
sukﬁ._t Lddab ed by functional groups, aryl, alkyl, aryl oxy,
al Kyl oxy hal ogen, heteroatons and/or heterocycles; -

C5- C12- cycl oal kenyl which may optionally be substituted
by functional groups, aryl, Siial kyl, aryloxy, al kyI oXYy,

hal o0enc, el SHRFHARE nB) dpfthel Qﬁ&%ﬂ&g@b@ﬁy ffionapdlot Syl o
si x- e ur - conpris
het er%'ggcq Oxva%%ynﬁi}w&at. SHPPS BV E ST VEES by
functional groups, aryl, alkyl, aryloxy, alkyloxy,

hal ogeacukwtlealmym*ﬁcraﬁﬁv @tlohmrg/ @& actystitues! bydunclibndl wups, aryl,
fd] acgil Jrﬂ&&lycétkﬁoéyol%%d%ﬁrherlﬁu%lhms SR/ R AEE Oy

saturated or "aromatic ring may optionally be
substituted by functional groups, aryl, alKkyl | oxy,
al kyl afye- thax- msﬁereﬁezxaﬁ@mrbtmeam;d&r sylfyr- ﬁ@ﬂ@ﬁb’@y‘@%’ yelad
may owhiclomal bytichellyl betsabstipéeibl fayctions gasupERIrg, ARGy, Geoxy,

and/ Oélkﬁdﬂ!y AHioge! G oABAS Qﬁd/&ﬂqf%te%cgﬁgf .§rsubstituted or

unsubstitated 1 mno groups 'Kyl whi ch may

10optl onally be substituted by functional groups, aryl,

al Kyp adiaganyragiepls tegeffer %y, hal ogen, het eroat ons and/ or
heterocycles is preferably nethyl, ethyl, 20 1-propyl,

Flr 0&3’ bnsa&xré?éﬁ )é%atura?ecml‘ta)’dmatlg rlﬂﬂvhﬁ‘.ll'n m%y Bb%ﬁﬁy Hd s?:BQHGtEﬂ&i by
{]Uéft’or‘ﬂ L{E’ rsgl a%gut lfox\é%qu a?og%g,d}eg Oy L and/or

mat Wprpglc@gtaw may gpﬁaﬁgﬁ e.ipteguptgd by one or more oxygen and/ar sulfur
, 2- datoes hyd/erlonproo pyls substitebey by ur%ubmm,yéd imholgeoups, -
- et hyl - 1- pentyl 3- nethyl 1-pentyl, 4-nethyl-1-pentyl,

2 Eﬁ%ﬁ'ké ecm ?y opg EX' ut%tl i tb;(f funcz}or%%%%s %ryl B&W yl,
q)%@lmq)xy{ ha(yymew hetezoa;oraq; /‘Pf)he qroodgg§,|s prefeyably methyl, ethyl,

2(B 3-ptopwt Zyrbpyl - Bttt 2-biyl 2-mgthyl -prapyt [(isobutyl), 2-methyl-2-propyl (tert-

2, uginrebbt)i- 2péisyi- er%:l&@lbtﬂﬁhhb/dtyl% Muihillm -blR PE-dkthyl-2-butyl,

OCtlayll?etg% fl%t)‘ylrf egﬁ f'Prdbp&l Wg 3@ lﬂ%‘)acﬂté/ ?xyl Emetl}y Coeptyl 3-

1- deRiB¥y toentyl ﬁvﬂqﬁf@/&wentﬂ R ) imﬁw{»%ra@r&yh ety

1- hrexfyt @ewdthyl-B-phetyl adetiyd-3-pedlylo? L-alheatintl-1-butyl, 2,3- dlmethyl -1-butyl,
250y &, Daifatnyl- Bty b- eth?r pmrozagiawéw Dyhityl, 3,3- dimethyl-2-butyl, hepty,

> o) 993@& gpﬁseavt imgEYEHANEKY L ASL I A6 L ahgereie

d| |[H'?€ H@qy %Ciﬁfwy&.t%;qagiecy{ ﬁTpﬁﬁf@ﬁ%y Wdecyl 1-heptadecy],
1 ,jh@tgdeeylmyblppmm!hehw 2tyvidpent@ethph@uydigpeoiyipiapyl.
é‘bﬁ@(ﬁllhﬁéh’@ﬁﬂ%{él@ha& ib@liy3- ch‘ﬁéky[propyl benzyl (phenylmethyl),

301 &ﬁ’ph%H%%LtﬂQgﬁ‘éﬁ fo%y rtl’;];»e?w hg{é Yik oty 2- 8hergleth2/
PRSP 0. -9 Wswybﬁ;}?'y'x‘?my %BW'BB‘WB Yiet-Fjjgrobenzyl,
2 éc4ad1xMwab@um5/p~a1eﬂwybezzsbun@ﬂmsdaebmhﬂqyamwmyl 21cyanadiropyl, 2-
( m&m@b&@@ﬁw etemdxycamh@myl, 2-titbycdrboh oy, 1,2-di-

%wglh?;?ﬂ F’ognﬁ &% ;f' 9@%& 1 f% czz;lan 2-yl, 13- glox n-2-yl, 2-
3%‘3 H'Y)% f&w%n%ﬁ WF%%I 1p(]’; giﬁmiary L él 37 rlg%g;yg |yd xypropy!
4- Fyfedenxyiyary)l4- hs@rcrxymm@h@mhem aminroethtily - ammopropyi 3-

2 @ﬁﬂ.mmgypylamur%bu@neraﬁmmsw 2-fetBythianbathyl] 2-methylaminopropyl,

Ex¥bpro l@r‘hgﬁﬁ BIBOSHNY et cR%L R B AABH AR oethyl,
Etﬂ? m noﬁr%;teﬁi d@%ﬁ}%ﬁii{prgﬁf% Hjﬁ%‘gyﬂa’minobutyl, 6-

e AL
402- dinm@hﬁwamerxm{p%yﬂ]oxy 32-dimedtytejiiva@intepropiyl, 2-phenoxypropyl, 3-
4- QJihGMxDMbQ}m mmb)&&lbutyﬁ 6-phenoxyhexyl, 2-methoxyethyl, 2-methoxypropyl, 3-

methoxypropyl, 4-methoxybuty!, 6-methoxyhexyl, 2-ethoxyethyl, 2-ethoxypropyl, 3-

- —
Nr\)r{'i’wll\)r\)



40 di et hyl am nohexyl, 2-hydroxy-2, 2-di net hyl et hyl ,
2- phenoxyet hyl , 2-phenoxypropyl, 3- phenoxypropyl,
4- dtfe butyl, 6-phenoxyhexyl, 2-nethoxyethyl,
2- nethoxypropyl 3- nethoxypropyl 4- et hoxybut yl ,
6 nethoxyhexyl 2- ethoxyethyl122 ethoxypropyl 3 PF 58839

et hox 0 e |, 6-ethoxy h acet, :
O B s A BBAE <ol e Yo s WRFTE R Eorg
ando B0 Dagm and pf-of orekarskemdrSFs C2F6 CHEFREF 2 F 20241, CeF1s,
C( NesR),F2LRn Q)1oFzs), SBidrdraahy CBEd oetel oFigHloroa@ 2 B ) -dimethyl-2-

chi W&Eﬂ% Wnethog(yrﬁﬁl}ﬂﬂri?ﬁ i?ethﬁ B|egﬁ'81< é?rWi e!?B/c!xyethyl 2-

. HRRRC R 2 Y B ARy 'WOPV@ZB
i sdp\etmwo;ﬂé:tohx})ethylz2ﬂath@swgrb@rwmhyl22wﬁtbqtomvéowBthyl
2 r’ﬁEntWtﬁ:&Mbﬁ@lpEﬂ@ddcyltl%etl(ylmtdhexwm@éih?lnﬂ-lh)«ﬁb*wi ~pxapentyl, 8-
o ﬁ@ﬁ%&{%%‘%ﬁ F&ﬂ/i)ﬁt gog | tﬁé gubkhf]uﬂfié(cﬁz H%k)f %%?%ﬂ%a il 11
"r°6¥< %%HT?@H’(‘ -nygfox @x‘{) xglbgh 6‘? 'a 8¥‘§7ny OX""”O”V"
1011 Tyodexy-53 Oﬁhogalterractefmuﬁd@&wy -3- wxarqadwwymbwétfe@owocwl
11-11hyiethensys, 819 Giodlhaxiasin dedsthoxy-4-oxaheptyl, 11-methoxy-4,8-
15- MDM&I’A'Hgm%o} 491@9%5?5 t%@ ] 19- methox 5 -oxanonyl, 1

5- rfé% hes, -G alslaten. ST &@P%Yyé%o%%b% ﬁit”%t"& S%yl

11- %@XM@;@,& Biogaugdeayl, ('o’ﬁnmﬂé@yahepwl rhétetfoxy-4 A-daregseyll 15-11
15 madtiiosoey;841 Brrioxdipentadotgie 8 wthoxy-5-oxanonyl or 14-ethoxy-5,10-oxatetradecyl.
15- net hoxy 4,8,12-tri oxapent adecyl 9- met hoxy- 5- oxanonyl,

- di ox te

14- X hoxy- 3- oxapent
8- GTGR 9& W B i Bpirang & SLBtued bER RSV SRR Aon.

7 oy altyioy atrigsie heterqatemn andjorfielrely g ande dyterruptias! byne
et o xpordoggdiRanid/orexidp eftradedil pneeretdie xybsStutxiam angubsitioted
2014 n%ht}%]‘dﬁ 5131[96@%19 %an/lag-%%n 1, $Btlnl 0 ALKy, Y\"Qh&f‘-bﬂ@bfyl or
nal | T ubs gedp nchl onal groups, aryl
aI k 2vary yZFb‘% FE RN OxY, %glﬁb ﬂeteroatoms and/ or
het erocycl es and/or interrupted by one or nore oxygen

an dZsalq.-8 fvhich ebp optioaalty/ bersubstituted bynfanaiosal lysdupt, LHre chllof,
SSH Sild n@% r?em)gem Hb@ergé’t&Hé’ﬁndlér r@re%@éla@isxbréféram% phenyl, toly,

2% Sty Pt SeRDY | 1 ofinap @ IRy oA 2O 0T
or trichlargnheny, difupTopipiyb iatiPhepdli dinelhyighesd. Eimsdirhenydd by

f uretityipheayl, distougenylasydropyadhkmll, tert-aitylbiosayl, daddeyiblosayl,

B?grﬁéiﬁ&oypﬁh%ﬁ&%%%ﬁ”fph@ﬁw/é?ﬁox #Mﬁbﬁ?hérﬁll Pﬁeﬁﬁ%{ Bk,

R L ﬁg@%mﬁ 216

30t r itReBYRpsREn g, d'raethwm%lpﬂh%ﬁ;ﬂfchlwﬁw pypphenyl, 2-

di mittdpyienyh emytraphemyil, ieet-tiyitrpbrenyl| 2,6-dettlophgtye Aydimethylaminophenyl,

di %ﬂk%ewlmeth@@%ﬂwén aheﬂﬂuiymeir@%emtrb{émﬁwmenyl

L R

i sopropyl napht hyl , chI or onapht hyl , et hoxynapht hyl ;-
392, K;sdﬁﬂéychgallprhwmyh maﬁpmoﬁal%etaubstmﬂﬁybxﬂmﬁpha! groups, aryl, alkyl,

2 GmabyeaiIRgey Prﬁb@tﬁ;)éh  hefaratth€ BAPSroRRestybies B pRIFGERP BRIPenty,
ég}gaﬁ&yxr octg;l ; gsg@agg‘eﬁx{hg et TR RGO enty.
TeSeYERERY . Okl enHy FERURRIOC B AR pheny | |
netmglhaﬁyc)@tdhexyyldlmetlnﬁ@wcbpww hietpReyyibhaxyl, butylthiocyclohexyl,
40t erchoRieyy bﬁéiylom%m&yc@he@Efcﬁro%)cyaoﬁ@h@r €S @nrrza wwheddn <
f ur‘?’gt ff Ori? é \AEPr 9 sa@r}éﬁ?% unsa?uratgd Qlcyé‘c sys‘entn g&c% asby

norbornyl or norbornenyl




aryl oxy, al kyl oxy, hal ogen, heteroatons and/ or
heterocycles is preferably cycl opentyl, cyclohexyl,
CYyGho y!, cycl ododecyl, nethylcyclopentyl,

di met hyl cycl opentyl, nethyl cycl ohexyl,

di met hyl cycl ohexyl, diethyl cycl ohexyl, butyl cycl ohexyl,
met hoxycycl ohexyl , di met hoxycylél ohexyl ,

di et hoxycycl ohexyl, butylthiocycl ohexyl, 40

chl orocycl ohexyl . .di chl or.ocycl ohexy ,
i ST SR ARy e RIPRS b8 RBYhned oy nptianplorgues. anvyg,
0 <l arvipxurmikvlxs nelogen, pelsroatprasandfos helarosyciass aielfralied
bi cydbpantenyis -eyichiggdnyg $-cycloidxenyiyd, 5-oyclohexda@npleny| .  PF
§8&§.Bg(n:.lay?§,1.b) a.‘;;ﬁl?ér@ﬁ%!ﬁ@?b E%@A am Qb oy opt i onal | y be
subst it ut ed by functional groups, aryl, alkyl, aryloxy,
~al Z“fyll oxy, hal ogen, heteroatons and/or heterocycles is
pr Beas §x-gem ‘i’f@‘ij,(%@ﬂ”e WTOQG'I-S@Q/EF @Hfg&@}wqu,smg heterocycle which
3- oy aplienetinipd sutBtithted g folsBoratiygremys, amgr, alBy!, aryloxy, alkyloxy,
CniréfoBemhpitcktdnd Hrop BethRideds prefiabhPruryl, dhispHan@NSndr, pyrlyt,
100" irﬂdollye behbRazaRl b 1”5%;??rqee‘r%'zim%é%ﬁﬁrkehztﬂfa%{lﬁgc?rﬂ'ﬁh@Bﬂr{d?{
sul fur-"conpri si’ng QneYéroéS/c € vvhl C may op _bnaF e
su B%q“i‘%‘%’t'gg": sty o mathogfgupdmetippyicy Rydifluciapyiidyky
al kyl oxy, hal ogen, heteroatons and/or heterocycles is
pr ef teb aBfa¥erk Hdthis t&d%itf%l? hemyh iun@éﬁﬁrébéh,, salm‘ét'g@w arom8tic ring \nl/hich
in . n. : [ [ :
per Pl B B SRRy il oot B0 b, %@ﬁ%ﬂm ’
15 ﬁ@PH?W"WW%ﬁQer%\d%}II?P[ﬂCW?S %ﬂdr?ﬁyt?@ﬁ?fﬂhf ?%5’7' errgpted by one or
di fnhaie pxygen eok)/br. sulffr atames ardiclorébr mardisoldiisitiecogensidstitfied imino
_an gidipatibic & @eferabBt1E-goffler®, 1 ALRERINEC1, b oty whY, elbxa ey
oDwr %lng,y1 -%—ﬁé‘-gr% t{l%r‘rg %%x%%ﬁ{#ﬁ;%ﬁéngpﬁhx i ,9—%@9@2@%' 3-an—
al Kyl', "ar'yl oxy, al OXY, al'agen et eroato ahg or
het'e¥OXsEs 3/ *M%ﬂ%?% 191§P4@g‘y¥'1ﬁ?@r' ’S-afogan SCo e te-
20norie3-dryren, BaTH-bé-boiat T Yrdicatienesor areda-drd-oe 1 Srdienylege.
substituted or unsubstituted imno groups, this is
Pr&fifL %‘PA }émént%hQﬁ'i RRLEEm Hse%xgégnydnﬁf&ﬁsulfﬁr AoRE BhybENRSstituted
2- oxa- SY,- ro ene, -oQa-l, - propyl ene, o
5 8% dnstbaitygee BYc.erauss: e, mbera oRYgeh Al uratergg andror imino
1, @rcp@afs;ﬂoém@jecﬂ_toam%ngtrﬁ:timbmwbr@h there will be no more than 5 in the

251 - Ghdidah padikibly ho abfe thas4 RRO RSN Yhea arly breéferBbly Ao Zdre than 3.
1, 3-di enyl ene, 1l-aza-1, 4-buta-1, 3-dienylene or

2-aza-1,4-buta-1, 3-di enyl ene. |f the gbovenenti on

¢ B B RPN & 6l S SHMEHG 1 A e SRS jeast one
s ulgstbpn atost prefarahinatiérst iwotadupniatdntso befweerpegchtttiehetenvdlomsof
oxygen and/or sulfur atons and/or imno groups is not

cubi S . o  the ,
07 o el fpfbhol RIiGh L PRl RS RE et b et Br R
and"V8Fy particularly preferably no nore than 3. If the

abovenenti oned radicals conprise heteroatons, there is
generdlogedt | east one carbon atom preferably at | east
two carbon atons, between each two heteroatons. 30
Particul ar eference. | Lven.to the radicals Rl ta R9
Boach GUREE ERac Sy Ay i ik %P?S?*@tmrsg‘y@we%@
- unbigE meee Bdrayy dintdsen roenybisang, ey Coalpeisanayy! pedior suifonic
unsubeid drodipecindhas B4l iof fbred tdF0 cavben acmedorexbyple eehyl,
hal ogggy; RGN 2-prE¥RNbutf 2681 23-KBNYCRFBAIYS R, Lmethyl-2-

sulf op%;g:yl (tert-butyl), 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-1-butyl, 3—méthyl-1-butyl, 2~

40 methyl-2-butyi, 3-methyl-2-butyl, 2,2-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-
methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-
2-pentyl, 4-methyl-2-pentyl, 2-meth'yl—3-pentyl, 3-methyl-3-pentyl, 2,2-dimethyl-1-



acid groups and has a total of from1 to 20 carbon atons,
forpey le methyl, ethyl, 1-propyi, 2-propyl, 1-butyl,
2-butyl, 2-methyl -1-propyl (isobutyl), 2-nethyl-2- propyl
(tert- butyl) 1- pentyl, 2-penty|, 3-pentyl,

-met hyl -1 -butyl, 3-nethyl-1-blktyl, 2 40 nethyl-2-butyl,

- et Byt ZSMMhyI 15081, & :{I&h@bhw blﬂylo,%ihy! Lol Xy 3- dlmethyl 2

i hex % I'E(Fn)]( ty¥| 22%1 i{?ﬁ}yl % cfc):?pt qohy!31 c%)rnxlungli&? )c(if:cyl,
?traﬁe%ﬂf%xad%"néio 11903* é‘H‘thVet@' RERAY B-PRe 'E)\éﬁ"f mfl. 2

2 dlcmtahtwl 2-(rREh &G EBBorilethyd-{athoxgoaBoadyirsityihyeH-nd - but yl |

, 3- dbilkedtbodyRHY triflugoebiyl d.hudwfﬁéthyt f%o%rr@tﬂ?ﬁbbb‘[bﬁt.%roethy!,

EUtd)élc ?ﬁafﬁ.lopdﬁg%&pﬁépt%mg% cf%bropgi %T}Q{I%robugy é%‘t‘j{véﬂuorof]somﬂyl
1- hexﬁﬁ‘?&iﬂ LorqRey { éﬂﬂ%f‘ccy'lf'”°r2‘s?ﬂﬁ9¥yb>@)}“é@1?§5¥hexﬂ@H% §iopylsulfonic
3- phengitipr opyl , 2- cyanoet hyl, 2-(nethoxycarbonyl)ethyl,
2- (et hoxycar bonyl) et hyl, 2- (n 5 but oxycar bonyl ) et hyl,

147 I E&ﬁh{}ﬁsh? gl%r# &?f tﬁ%ﬁp&{ﬁwnersfﬂa%% f}[{}ﬂtﬂé{ |1 00 units and a

ent a UOI‘ oe

hept afy Wl%@&*&ﬁﬂw i, fgr%rfeba%awp'e
nonaf RAO{(GHB®B-Ph-CHRMEEE pr RAQEISERERICH:0)r-CHoCH2CH2CHo0-

u ndecwhédetmraauwamw;srwerab@rﬁwu@g@xyﬁwbr SR aiy ©RYr&erablg Ao

%-NJ}JM\J(»N

aci d; rox Ml '?&?a hYCobSii Qﬁe? %éd@iéoﬂ&ﬂ%sg
aVI ng_'gf( @(c%cy iﬂﬁ%?’)ﬂg\"r&{%y %% a@ )E%Hﬁ%g&?é)e%ytrﬁ83689 12-

RAO(@HR%E@#@@)W CHRB- CH2- or

RAO (CH2CH2CH2CH2O) " - CH2CH2CH2CH2O- where RA and RB are
- pref eglﬂglé/ndhydrogen nmet hyl or ethyl and n is preferably

from 0'to 3, in part| cul ar 3-oxabutyl, 3-oxapentyl,

3, 6-di oxahept yl , 6- di oxaoctxlt 3,6,9 15 trioxadecyl,
23, 6, 9N¥- ﬁlcsoa@ﬁrﬂﬂleftammo Brexange héﬂlﬂ@ﬁwmnmywmylamm _
3 6,9,12- tetraoxatetradecyl; - vinyl; and 20 -

and él\i}: e Iuﬁe§ ?éfé‘riéhé‘% BiQen Fo%e ‘%‘???E{Te gdr\hd\lsééh BEhOYARBEAR Nty of
o1 VI G BV AR e ol B RER Mp G AU NE BV -
of h&xwe1—aefairlh‘epctylWﬂg%hydﬁ@xy@rhylc?ﬁmoww 2{ropth@yearpereyl)-
25ret diyi,, 2-@thayycarbbaiajetyl, 2-(A-bperfcathoniliyetHys xyil-dinletiyespdind, N,N-
1- %étM'lam;HBG‘dﬂbblrmegré%@ @FM@H!M' -CHZCIS aﬂéﬁJdFMba(CHZCHao)
Zﬁ'} xycar bo gq et hyI (et hoxycar bonyl ) et hyl,
2(@3 FE‘%’ZW%PE? I NN—dlrrethyIamno N, N-
di et hyl am no, chlorine or CHSO(CHZCHzO) n- CH2CH2- or
CH3G Ehr{i€id PiiPaBried fyhRibR-ionshBla are thasefim @ntci® to 3. Very
artl cularly preferred pyridiniumions (IVa) are those in
I yl, ethyl
or chpat Tiae BAGeE Re S ARG oy gy Bl o AU,
hydr oBéle;R°areegachdiygliog@t hyl ami no and t he remai ni ng
- radicals R, R2, R4 and R5 are each 35 hydrogen;

R? is dimethylamino and the remaining radicals R?, R2, R4 and R are each
35 hydrogen;

all radicals R to R® are hydrogen;

R2 is carboxy or carboxamide and the remaining radicals R, R?, R* and R®% are
40 each hydrogen; or '



- all radicals RL to R5 are hydrogen; R2 is carboxy or
car boxam de and the remaining radicals R, R2, R4 and R5
ar &F %§38ach hydrogen; or PF 58839 15 - Rl and R2 or R2
and R3 together are 1,4-buta-1, 3-di enyl ene and the '
remai ni ng radicals Rl, Rz, R45and R5 are each hydrogen;
and i r oselnv\,h Rl to R5 are each
Py o e R Bt R BScther ek, e AL gy tor
ethyImdﬁ@BF%éVrBhﬁMﬁFﬁ@eﬁ%@ﬂwéwﬁemn to R5 are each
hydrogen. 10 As very particularly preferred pyridinium
| O%d Hﬁéﬁ‘ﬂcula?%&éﬂ Crray be made of 1- methyl pyridinium
utyI ) pyri di ni um

1- (1 %e@%f@?ﬂcﬁn}ﬁ?rﬂgﬁ 20 (1= octyl)pyri di ni um

1-(1- hexyl ) pyridinium 1- (1 octyl ) pyridinium

1- (-1- alede thel raqiiyals Bi 1wiRing methyl(ol ethgitana decighnppingiradicalsuR to RS

1- (1-hexadaeylogeyr i di nium 1, 2-di met hyl pyridini um

1-ethyl - 2-rethyl pyridi ni um

1-(1-butyl)-2-methyl pyridi ni um
101 - (As-vigsArticLiRtyprefeyep pYidivm ipns (IYa)1 mientioned may be made of 1-

( 1-nostiiydyyididiunme tastypyididim] wad-butypyridinium, 1-(1-hexyl)pyridinium, 1-(1-

1- (oke HWJEMH 141 'HE)Ef)’)%{)LrdeQ'ﬂH AT rl(il?ﬂluh?tl-r ﬁg&f‘éébl pyAdinium,

OL

areﬁg(t ac dlé)?liq’m 6(11' rneégﬂaecqﬁ%n 'WF'@?ﬁ% &yﬂg UII A -ethyl-
1- 1M ylwrpmgtrreflr{%bg%)qzdmﬁhﬂwndmtum 1 exyl) —2 methylpyndmlum 1-

151- ((1-obie-RimetiBApptitiyiLipy t4 Bdodeayn-2-e(tipyridinium, 1-(1-tetradecyl)-2-
OCtrb/étﬁ iGhiOM, PYT-h&laRbdmo- methylpyndlmum 1-methyl-2-ethylpyridinium, 1,2-

1- %iéﬂiy&yﬁ& (yitlupnyf )(19 Eﬂﬂ ﬁ% he;@}m lnlu 1 (l]nqexyl )-2- ethy!pyridlnlum 1-(1~

1 Cstyheseipdryyinim. & hgddeeyl) gﬂeﬁ]yl@yﬁdlmum 1-(1-tetradecyl)-2-ethylpyri-

1, %rmnMHP(hwex&leeylhgl-lemylpyrd:ilmurmm]2 mnﬁtWI—@Bhylbyrl:rﬂmn 1,5-diethyl-2-
2Umﬁ1héflhyﬂbﬁlh|ﬂlhﬁﬂ twm- letEIi A iy B bthg iRt dh - B e ByHet - et

I Ep%r A {"RQ} - E%h Ip?%ﬂ %Wﬁﬁ@aoﬁg&) -2-methyl-3-ethyl-

1 (Pif'f&'ak'f@c Wte@aq?ér h@rmeﬁwggﬁ vy ppd {ri-hexadecyl)-2-methyl-3-
1- (elhwtpgtidisidlecyl ) - 2- net hyl - 3 et hyl pyri di ni um and
1- (1- hexadecyl ) - 2- net hyl - 3- et hyl pyridi nium 25 Very

R Rl Pl ?fﬁdaéaghﬂdﬁ% s B8R R LR "o

radicals RL to R4 is nethyl or ethyl and the remaining
r adi cilts RRaretemcRydr@@nacre each hydrogen. Very
particularly preferred pyrimdiniumions (IVc) are those

| n \mclm%h)f the'?%‘ |t]:a%’s lgytg tF{Q gselﬂ?th@%F Q%Qg?ua el %%gmﬁﬁ qa istFQ' R

are each, e en anot rogen or
30net hyﬁ'reeé?h'{y rﬂgﬁl is hydrogen met hyl or et hyI R2 and R4
are each nethyl and R3 is hydrogen. Very parti cularly

pr efesy fRebupYY petdiiet Fyrirtiamiut] iMeh (1\2) eretth@sen whicwhi ch F 40
PF 58839 16

R' is hydrogen, methyl 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 '



- Rl is hydrogen, nethyl or ethyl and R2 to R4 are each,
i ndependently of one another, hydrogen or nethyl; - Rl
i s Piy@#83gen, nethyl or ethyl, R2 and R4 are each nethyl
and R3 is hydrogen; 5 Rl to R4 are each nethyl; or RL to
R4 are each nethyl or hydroge& 10 Very particularly
preferred imdazoliumions e are those in which - Rl
I s hy8 sdedrogeretrieyiyl Or@ttfhd/and R2tp RO pid gach -idepghdently plemey|
1- hexyhothek- r@@to)gbnorzm@my; droxyet hyl or 2-cyanoethyl and R2
to R4 are each, mdependently of one anot her, hydrogen
nmet hyl or et hyI 15 very particularly pr efer

i mi daZolinyHPIghae hy*\i%f)e,thy fNHR" ﬁ"ﬁfa%ml%.‘bj'é“"&fRSiS hydmge”
Sret hyl i m dazolium 1-ethylimdazolium
- (\1- Bufo\the Q%%étmorl (1-octyl)im dazol i um
-(1-dodecyl )i m dazolium 1-(1-tetradecyl)im dazolium
-(1- hexadecyl )i m dazolium 1, 3-di net hylim dazol i um
- et hifl tofpsg ﬁ@thmﬁf@éﬁﬁwdm@\e“ :
-(1-butyl)-3-nmethylimdazolium 20
- (s | [

\iergﬂ Lgarg p?éfé}%éd :ﬂﬁggﬂg}gl lﬂlﬁ'u@ r&[Vel are th?]se in Yv{nch

et hyl i m dazol fum 1-(1-hexyl)-3- butyl i m dazol i um

1- (-1- Btisywyrogemmpnehvl, etiid Aoyl mbutyl (pentyl, 1-hexyl, 1-octyl, 2-hy-
OCt yl hiroﬁysfﬁthz tiafleaef i ghleRT to R* are ea(cil, igde ende|>r1)tly gf one another,

azol i um odecy '

ma hyﬁ*ﬁé{@ Faﬂw% (1-dodecyl) - 3-et hyI i m dazol i um
19 (1- dodecyl ) - 3- but yl i mi dazol i um

1- (As \codearijdularis prefarsediimidezatiohiiansy(IVe), mention may be made of 1-

1- (rheth@fi@eeny, 1= e’ﬂMTiﬂtdBX&llum ez plititymidadotildh, 291-octyl)imidazolium,

tlezgﬁdoeoﬁg%m;ﬁd%o |1n¢1 q?\lza%el@g)%lpazohum (1= hega?ecgl&mldafztsllu?

oct YHERARIBILI L e AR FaoB el L S BY i zolum,
201 - (1¢1HaxddRey)imidzolkih Vil Mmeddzbimetptimidazolium, 1-(1-hexyl)-3-

1- (ekn |ﬁ%@9&fém) ﬁhé%éy%éemxﬁvhﬁ'ﬂj?a%nu#m (il-n&tgln Q—@ﬁ%ﬂﬁ/ﬂl‘ﬁhﬁbiﬁifém 1

octéyg,] ?tﬁ)é éﬂzma ]othﬁ]%% ygrpw ;o%lﬁm i rq -dodecyl)-3
di rfé@thxﬂmciﬁzalmm(ﬂrﬁpd@yla eﬁmnwd}azozurs #eadegyly M@Mmqiazghm
1- (TLetbadyty))- Qotﬁyllﬁﬁhadolmat hyl-ltenﬂadaiqul-ruéﬂwllmidazohum 1-(1-
251 (tét Mﬂg Fl%}(rl?n ntﬂyll(| 559)'% | l erzollum 1(1—tetradecy|)—3-
Azt AR ¢ ﬁ%ﬂﬁﬁqﬂbézraé iSO oo 1. 4.
d| méwhwdaaolm (1-hiadeed)i2dmtylimidpzeliup, |1ffbhh>sademl Yefazol i um
mrdat@hmawidhfxétwnnﬁh%éaiuw M2, 3-trimethylimidazolium, 1- ethyl-2 3-
el %“:*('wr‘o‘sﬂfﬁéfﬁkéﬁﬁé@%ﬁ 15§1t“(e5<ﬂf%a¥'ol L um
ptoYIgHdazel). N vcﬁyb 8f3e¢'me@y'w1da%®umu Tdaﬂ*@s(' agolium,
(] Vgi) 4-domektigylivgdayoliame 1 fhitrsethy13-atihilicivazeliuR] 3ibstytngidezzgjien, 1.4-
gﬁtmgtﬂﬂra &mbhlida%lﬂmR? 4t50cru'ﬁﬂrtharnﬁid%fajh 1 mlspendeﬂt | ¥| of
or vyl if) el Rl ol Bl AR

5ggzyglllmidazohum and 1,4 5—tr|methy| octy midazolium

el e el el
—~

35
Very particularly preferred pyrazolium ions (1Vf), (IVg) and (IVg’) are those in which
- R7is 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



17 Rl to R4 are each, independently of one another,

hydrogen or nethyl. Very particularly preferred _

1-pyag3d iniumions (IVi) are those in which 5 - R to R6

are each, independently of one another, hydrogen or

methyl. Very particularly pr eﬁ.&’{rwr ed 2-pyrazoliniumions

(I'vj) and (1Vj') are those in ich - R is hydrogen,

met hyH' fo Bt &rgleadT, ingheengbnthrd ofRartatheRGyarmgereachethyl.

i ndependent|y of one another, hydrogen or nethyl. 10

Ve f . - zol L.ni ns (Ivk) and

(/ w&%ﬁltculgwrﬁégex?cﬁ ﬁ-mr?%%ﬁﬂm%ﬂ%y(é@ Ga%?gwog? \%hgc ( )

|ndependently of ~one anot her, hydrogen, nethyl, ethyl or
5pheny’ taRtarR@atto indépeandentyad hne amérepdndeptid g rodthydne

anQbRYhstichyil) RERRePS-pIaEdRLm iorigf}u\}ﬁegrm ( ame Hésa¥r which

preferred imdazoliniumions I are ose in which -

R and R2 are each, indep endentl& of one anot her,

hydr Ggérydrasemynetnibetil or phembend R? oo sreeaah, infiepehdenti ofgne

each anothele pinatentol yhethll. one anot her, hydrogen, nethyl or
1020 ethyl and R5 and R6 are each, |ndependently of one

an rogen net h Ver | ar referred
A SR R i g S A BE bR,

R and R2 are each, independently of one anot her,

hydr edend Riretelepth, drdepérightiyaridne 25oties, tydrogén,ameshyéaity] or

i ndepgailestd e toRe QFéeea%ﬁ‘Qﬁ&é%éndem(ﬂéf%@%n&ﬁer”ﬁ;{‘}%den oVBEMyl.

particularly preferred imdazoliniumions

(Ivn') are those in which - RlL to R3 are ea

|nM@"pi@ﬁ@'élﬂﬁrl'&ypr@‘fm%@'%ﬁ%‘t"h@?'0“%19\(51?@1’@&?59%‘6’%91 or ethyl

and R4 30 to R6 are each, independently of one anot her,

hydr ‘P@%Hd RE ar@%taayImdeg/ﬁ{dﬁn@affbh&aﬁ&mérmyero@&ﬁrm&n% ethyl, 1- butyl

taPIeaZ eig hpn { (Iﬂ\ﬁ/o apn%ﬁéén\égnth 3”93 gn)%%z ﬁr@.g'er? rr‘rf’eﬁfyl orp

20 phenﬂhyhﬁ\ﬂﬂ' RAG R4 2rFagh. énftsaewent%@‘@a% Aprehgn SW grgen eh@ethv'
anot her, hydrogen or methyl. Very particularly preferred
1, @e&pﬁﬁlbcﬂérg} ﬂréfﬂ'r‘réoo ﬂ%a&&i\%}n iokd (Yom) arRNA/nk) 3 thosairewitidiose
in which are each, independently of one
anot her, ogen rret hyl , et hyI or phenyl and R3 is
hydr &jéﬁd R FI‘P?F Wewﬁwy of pe gl ngg%r"%thyl or ethyl and

25 par t iRé td BT dry epmefrﬂememderﬂtl,y%f 8nd ariotteq Ihy dnoyérosrsnetihyr ) |
(I'vr') and (IVr ) are those in which - Rl is hydrogen,

nmeg hyl h n ndentl of
B ey R M o BB e o P8 R R TRERTE b o

are 1,4-buta-1, 3-dienylene. Very particularly preferred

py#f r &' tadRare Emc'tho insegdndsntlyaf end droger,ihpdrabere Imethyl or ethyl and R*

30 to R are each, independently of one another, hydrogen or methyl.

15

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

35 -~ Rtis hydrogen, methyl, ethyl or phenyl and R2? and R3 are each, independently of
one another, hydrogen or methyi.

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




Very particularly preferred amoni um i ons

- Rl is hydrogen, nethyl, ethyl or phenyl and R2 to RO

ar preggdn | ndependently of one another, hydrogen or

nmet hyl 10 Very particularly preferred im dazolidinium
ions (lIVt) are those in whi ch - R1 and R4 are each,

I ndependent|y of one anot her, E?1ydrogen met hyl, et hyI or
phenyl and R2 and R3 and also R5 to R9 are each

. nd&%@ﬁdﬁmsﬂnyypr%rr@aw2%[19523% iond BYAY r‘?Qﬁdﬂ A ﬁf@éﬂraéé in whicn
in which - Rl to R3 are each, mdependently of one

anot IT&1s hydmoen. neinik g1 ethyd gnd BHand Ryarg aerhRpdersgeerivof ane

51, 5- penthyt Bnieogen oBmettaldk R3 ape Rt yohether :aa d, 4RBita-§3-dienylene.

Clvg%%aﬁl:lm%l!ypref&réﬁ’ﬁfr%ﬁ&rhYénsQNs)zarEYI%@Qﬁ’FWéh As very

particul arly preferred anmoniumions (IVu), nention may
be nmade of 25 met hyl tri (1- butyl)ammoni um
N, N- &' ircitvEspopn. ety ietivhien PAaay! ani\RHﬁOrPétarma?brlpwemiﬁMWf one

Exanpheserphydi@yehioamgthaini nes from whi ch the quaternary

Oarmonl umions of the general fornula (lIVu) are derived

ati.on th_the. above tigped .radicals R are
o kPSR e ap B HG RREITD pistfeaat oS
di et hyI n- pentyl am ne, diethyl hexyl am ne, 30
di et Ry kot Ryhrarsacte inddpetdaytly(2 ord brydtiee Xyloaan, mesthyl, ethyl or
pHér@Pé{Ao@%ﬂéﬁH@@aﬂﬁ a!sg Rs [ iy a@@%écﬁnmd&?e%éﬂtl?'& W& another,

0 exyl ami ne,” di - n-propyl octyl'am ne;
15d| n B@qy(oﬁ ‘%‘1 ﬁyl hexyl ) ami ne, dii sopropyl et hyl ani ne,

dii sopr opyl - n- propyl am ne, diisopropyl butyl am ne,
di Ve padipyhiygntiglrachammeonioth iche pivapark essy inawicre,
di i sopr opyl octyl am ne, diiso-propyl-(2-et hyI hexyl ) am ne,

a2 ot st il el e ot 0 3% i e pr gyl g e

20 butyl octyl am ne, d| n- butyl (2- et hyl hexyl ) am ne

N-n- Rieyd Bytopetherdire &,5-pintylece ob&oxye- ppeallens arel R? is Cy-Crs-alkyl,
Nt eblyek ety b RjaAbdigy. N-n-pentyl pyrrolidine, N N

di met hyI cycl ohexyl'am ne, N, N-di et hyl cycl ohexyl am ne,

N, N- di - n- but yl cycl ohexyl am ne, . N-n-propyl pi peri di ne,

N- AS VY BHYSHAT SFaTRITasemmeniung iops l}év)p@pn@inﬁ@y be made of

25 N- metbylbigt-pltp)spendrdlinm ey, N4ondthyawdridiniutry gl Ny Brdirdettygmorpholinium.

N- n- pentyl pi peridi ne, N-n-butyl morpholine, N sec-

aagoﬁ il ! RelRFam e P R YRR B iy s o the general
I\I-le § IV are 6‘%(99 bafvaterAEation WIS e ahoNe e ippespfisHs Rigwk,
N- diethglyd-bUdamiRE 888 & rtliityldomib ey [dasttiyl-npentylamine, diethylhexylamine,

30 N &btﬂylgayrm.lne m@@ﬁ?%mxwﬂﬂw umwgymwé}h.% dii-A®ropyl-n-

40

dl perp yrg é—ﬁf&)ylhexy&agnne HI 1 prga){%ﬁt%%rﬂme Zdln-»pﬁ%)y&-

di @hsﬁmxgs' W QH?QP@PY'&FWH”WOMW%H@WTP&?HVH@‘%d

di dimeropyhubleeniye, afisapeapyBeiylemmer didogrepheaylymanmi nes (| Vu)

ar &lsgﬂnerMMh@fdhéd-[ﬁHwﬂ& ot IREDYAmib& lh-nBUS Mt RIR, di-n-

p?&%yle{rw ﬁﬂb@gun ﬁé rg‘a Hé ¥i¥ BB RBL YA, B8

butyioctyiamme d| n¥3utyl 2-eth Ihexyl)amme N -n-butylpyrrolidine, N-sec-
butylpyrrolidine, N-tert-butylpyrrolidine, N-n-pentylpyrrolidine, N,N-
dimethyicyclohexylamine, N,N-diethylcyclohexylamine, N,N-di-n-butylcyclohexylamine,
N-n-propylipiperidine, N-isopropylpiperidine, N-n-butylpiperidine, N-sec-butylpiperiding,
-N-tert-butyipiperidine, N-n-pentylpiperidine, N-n-buty!morpholine, N-sec-
butylmorpholine, N-tert-butylmorpholine, N-n-pentyimorpholine, N-benzyl-N-
ethylaniline, N-benzyl-N-n-propylaniline, N-benzyl-N-isopropylaniline, N-benzyl-N-n-




also tertiary am nes derived from pentylisoners.
Particularly preferred tertiary am nes are

di PR-EB8AYYI - n- pentyl am ne and tertiary am nes 10 derived
frompentylisonmers. A further preferred tertiary am ne
whi ch has three identical ragicals is triallylamne.
Very particularly preferred guanidiniumions ([W) are

t hbgiganiinenwNiNetimett§l-p-toRddiney NRRG digthel-re tobfidinee NHY-Hi-n-gylper v
patdiicny, akethyibpRA et di-gppyiskniibmne 0$-HukbehzyidreiRg,1 on

Dot TpRBR e, bt Doy B Hand SRR BNC-IRAME ) U

those in which - RL and R2 are each, |ndependently of one

5 anBrefasred terarpminee(iky) are diidopropyletbylamine cdisthy!-terhlitianing,
g{dlrsagﬁﬂylbumélh}ﬁéé?du-ﬂibhwi n-pat bMInelN ml uqllézzya_@lﬁéﬂyl)a%ine?a@d-
octy is a
Cﬂgé%ﬁ%hgshm%sre%u%éda%%ﬂ Pgﬁtgscc’lméﬁ are each, independently
of one another, hydrogen, nethyl, ethyl, acetyl, -3020H
or Padm@r@-ﬂ)ﬁerr@temammu@sare @f@bmﬂmwty@wmqﬁndmtarg apines
10 - CitlrGER rERpeayiBdperNA it SreBhedtcizAshine wBih has three identical
[ ng%Eﬁlg%e@%ﬂw one anot her, hydrogen, nethyl, ethyl,

acety -PQ(OH) 2. Particularly preferred

choliniumions (IVvw) are those in which R3 is sel ected

f r geny paqulm@remg:b@uanwﬁmwlons dY\Hyare thagseinyhich

5- met hoxy- 3- oxapentyl, 8-nethoxy-3,6 35 dioxaoctyl, 11
15~ Mt ROXYRSBar egc ry];etﬂﬁaundecyl , [-nmethoxy-4-oxaheptyl, 11

- met hoxy- 4, | oxaundecyl ,

15- net hoxy- 4, 8, 12-tri oxapent adecyl, 9-net hoxy-5-oxanonyl,

14As vesy h@ﬁwasi,ymefefm enidakeyipns é\!\é,tl’h@)ﬁyﬂ Baprapede gf |

8- RINJXY N3 NG-hehtamettatjughidinilid: et hoxy- 3, 6, 9-tri oxauhdecyl,

7- et hoxy- 4- oxaheptyl 11- et hoxy- 4, 8- di oxaundecyl

15 et hox ent adecyl -eth - 5- oxanonyl

20 & Ve Bt Reraed SoafR R R A Y STy WO+ 1 ol ar 1y

preferred phosphoniumions (IVx) are those in which PF

5883 %' 20d R2 alRkattq irfddpardent®as bne iarmﬂlﬂbe’ne‘iﬁﬂtéﬂyyl afbupner 1-octyl

anot BRY Rs & &Po&erf'i:nﬁﬂxngihw Qﬁewl' -8Bl @ oPLﬁdedz | sobutyl,

1- hexyl or 1- e abovenentioned heter ocycl iC
cations, the pyridiniumions, pyrazolinium 5 pyrazolium

25 ons RAkdnethd Q“?M’ dail P -0t laRts BhEH-BHer RS raumand Re ang B?
pr ef efermdh indepefhdenenefont ansthephgiragen, hethynation, aastyl, STR0H or
PartlpP g*:eference i's given to 1-nethyl pyridinium
1-ethy yr| nium 1-(21- butyl)pyridinium
1-(1-hexyl ) pyridi nium 1-(1-octyl)pyridinium
1-{ 1RA&atGhyfhoP i dieqp. R? ise0-GH- detzt%ﬁ*”)q@%ﬂ aiid i tiR® are each,

30 1- ( lirdegsteayht)yny bhelhmuithem hydrobdn, hethya dewy byqyrSd.OHem 1- (1
hexagg? I_)),pyri di nioum 1, 2-di met hyl pyri di ni um
1-ethyl-2-net hyl pyridinium 1-(1-butyl)-2-

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

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

40 _

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




met hyl pyridi ni um 1-(1-hexyl)-2-met yI pyri di ni um
1- PE-oeety! ) - 2- met hyl pyridinium 1-(1
dodecyl ) - 2- et hyl pyrl di ni um

1-(1-tetradecyl)-2-methyl pyridinium 1-(1-hexadecyl)-2-
met hyl pyri di ni um 1 met hyl - 2- &b hyl pyri di ni um
1, 2- di'ab Ry hieyeatitliintepiendedty( & ohelbiydtier 2= €T Hlkyllip gayticuldi mitym

1-(1- di
1 (1 OB T PR G i um 1. (1 dodecy)) -2

et hyl pyridi nium 1-(1l-tetradecyl)- dylpyrldlnlum
1- AMoRg g vamenfioradietassay i catiant the pyn nium ions, pyrazolinium,
51, pydedtemhyis-dnd eiehyidaygslindirnandrnthe imidazolium ions are preferred.

1, ﬁrré#ér@ﬁéévé a@ogﬁémﬁélawﬁanmnwokam 1- (1-butyl) - 2- net hyl - 3-
et yl pyridinium 1-(1-hexyl ) met hyl - 3- et hyl pyri di ni um

1-(1-octyl)-2-nmethyl -3-eth ridinium
E’imé‘dé@f?fﬁ')eﬂ@ thStVﬁWFQ 'Bméh/"biwf g} Tngtiydpyridinium, 1-(1-
1 cdtythmridiaidec y4()-heyhmtribiuns 4 €1 -oyth) RAdipiymi ¢H Rhexy)pyridinium, 1-
101 ﬂoé%ﬁTbI i dly&.)r% -k byr%-rmrnhw ﬁ:fétra%éw BiRdinium, 1-(1-

1 FERel P, e mﬁ{h@ﬁm%y&i‘%'Hé‘é%frv”awxuw {ipbuty)-2-

doa@aylpy“crwazb ey -2-methvingtidiaidac iy oo d&ethvigydinium, 1-(1-

1 (jdddaglxadrmu)yllp)yndmidrazoh -atradebyB2-naithyiptyyihilumi thatziodxeadenyi)-2-
r?’dn’l’lﬁ% ket gl Ib#f&’lmum 1,2-diethylpyridinium, 1-(1-butyl)-2-ethyl-

ﬁ 1) 1%@ ;?Xtmll %‘Zjdﬁ‘@?n ' (moct]yl -2-ethylpyridinium, 1-(1-dodecyl)-2-
1 (B?LW'B%H | ‘L)m 3 Hé?tWPFWr?dat‘z"ﬂPYf inum 1(1-hagieexpr3-etgylpgidinium,
et ydimethyteszashyipyninm( 15tditinddensthy)pyBdinenhy- 1-bitdp2-olethyirs-
1- ehyberaReias Y1 =ndxiEd- h%éthyl 3-Bih Qﬁrﬁikrildﬂr'im -(1-octyl)-2- methyl 3-ethyl-

1, §¥rﬁj q'ﬁﬁ-éhﬁ é;%bg%ﬁ %l %é{m%?; Oetriv prd n&lnlums ]i 1y!e r%e%?l%% nlweltlﬁpl 3-ethyl-

01 (Jylrl mrw’i;@fega@p%@mphyh% a@zlayqdlwm 1-methylimidazolium, 1~
1- ethylmeitgdoliun@, 1361 ehiutyBintigd zoling dz(dtocyhimideadium, 1-(1-
1 tddeRghivldbzatiud; S MRE-Bydclin@aZalnUNY 1 -hexadecylimidazolium, 1,3-

T ﬁlm%hﬂ[gr%ﬁg%dhgﬁﬂé?éfﬂk'y%th%nn%dadzowr%qe(ﬁ *MM 1) rggtﬁ@%rﬂ i, 4-
30 (hswreb ﬁwettyllwaawlpma 1[8<|:yh{5nmethyllmldazollum 1-(1 dodecyl) -3~
251, deBwtmidaatitmg] 1-thtdaaely a8amethyBnidaZelitres t-alrmeixhgdclyiib aiastioq-
| | thiazblidh 5It2~uf|||hl@ﬂ‘&hﬁlhazl%1n% by Bftﬁnﬁ’élm}nidd%hum 1-ethyl-2,3-dimethyl-
n’ng%zlgr nllTEI (g){)ut ﬁ Zhou& gwe{hg‘ rﬁilgg%lxu#.rﬁ] (alr}%fqé ﬁ 3% metW“mH%?! _Hm

[ IVE']‘ 1- {Wflz 3‘[‘1!0?15]@/41”1!9360"[-’%} é-ﬂ"ﬁ‘g}l‘ﬁ“r“dﬂ@é‘é"”ﬁh e fornul ae
(1 trlnw)hwlmldaaﬁluml 1 Hidjmetnd-3gthyémigbiojiumed-altylceidazolhsn,df4-
309" gyl s-odylinfidazbiur® 1,85 trﬂq%thyju%idaﬂ@uﬁnﬂjsh% t@frarﬁ&ﬁyhmldazo

TR £s E@éﬁ@%my@p%@ 2. 5SALANS B i SRR 5.
CogmetW?OCtymgaZOh% Zn2+ and Ala*. As anions, it is in
principle possible to use all anions. 40 The anion M-

of ThehthetaDdﬁHﬂﬁnd VI [Rh2gk M) o412 wadeR:s me&loned Bdhd foamaldN(Ila) to
3558 r%é;;ner?ﬁ etQI %Hc&s‘bff F&ﬁ% P&}S ang é‘%baﬁeﬁ‘ 99&% %%/é‘g

ic aReB%fi Ieﬁgﬁlga?‘or\g@iﬁforeﬁ@i% Lr' AcrS Cs+ Ca?,
CuBBQ Crs*CF@S(E@-S* Comméswy Y, ZrERRCHY CCI SCO CN-,
SCN-, OCN 5 - the group of sulfates sulfites and

Sukgglg%seﬁﬁa%ﬁ%@p%g%g?@mhﬁe gr oup ofsogﬁospplggsels 01‘80§he

40general formul ae P043-, HP042-, H2PO4-, RAP042-
HRBROaRion 2R B@ienic liquid is, for example, selected from _ i




10 - the group of phosphonates and phosphi nates of the
genprsggsd or nul ae:  RaHPO3 , RaRbP02-, RaRbPG3 - the group
of phosphites of the general fornulae: 15 P033-, HPQ32-,
H2P03 , RaP(32-, RaHP03 , RaRobPO3 - the group of
phosphoni tes and phosphi ni tes24f the general fornul ae:

RaRb R@Prouﬁaﬂfé@ﬁes draRBREEn- c&ﬁﬁfbﬂ@%ﬁ%@mpoddag ofth@ ePmalke:

Carboély ﬁ\ﬁ%l S %i g\ﬁaf,g%f ko d ORI 8r 6 F%rg:g Cu% SO
ro es ! fal ot ormilae’” B 0%3 ¥
X l&% F%f?—?ﬁfﬁ@? %ﬁ&&?od ﬁgs%% O@F Ora) ( ORD) (OR) (OR)

25 B(HSO4) -, B( RaSO4) with tetrafl uoroborate being

sexcl Utd@groag oﬁéﬂilf@t@s sulﬂteb%n@ B@idRatef olxpE gaRi R foreliabhe

gener Zflqégudg}_garH&a RQQQ)BO 30 - the group of

car bonat es- ani boni'c estefs of the general fornul ae:
HCO3, (C032-, Ra0O3 - the group of silicates and silicic
estertse gioup hiphgepretes of frergeneradforn®®®,  4- HSI 43-, - H2Si (42-,
H3Si Qo> RaiSD 04 B:R0.RERBSIZMR-RORRARRES04, HRaS1042-, 35
H2R’>Si -, HRaRbSI X4 - the group of al kyl silane or

yl sjil ane salts of the general forrmlae S|033-
RaRbéf‘%Q"?”P O%RB@&P@& C?Hﬁﬁ?@@? te50" NGGHRBIRSICEPUARaRD Si 082
40 - RHEOGRSBH @f. RERFASLI i des, bi s(sul fonyl)im des and
sulfonyl i m des of the general fornulae: PF 58839 22 0 0

gﬁutb? 1’\3 %neﬁhfamul 0 Ro( 11 OOO the
rou al la: 5 S02 Ra |
9 E‘Egjg 03’ %r%ﬁ%ﬁg’f Ra t%r(ggudes and aryl oxi des

of t he general for rrul a:
- the group of phosphonites and phosphinites of the general formulae:

RaRPPO;, RaHPOz, R2ERPO-, REHPO-

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

- the group of borates of the general formulae:
: . BOs¥*, HBOs%, H:BOs, R2R*BOy, R2HBOz, RaBO3%, B(OR}(OR?)(ORC)(ORY),,
25 B(HSO.), B(R2S04), with tetrafluoroberate being excluded as anion,

- the group of boronates of the general formulae:
RaBOy%, R2R*BO-

30 - the group of carbonates and carbonic esters of the general formulae:
HCOz, COs%, R2CO3-

- the group of silicates and silicic esters of the general formulae:
SiO4*, HSi04>, H2Si042, HaSiOx, ReSIO, ReRPSIO.Z, RERPRSIOy, HR2SIO2,
35 HoRaSi04, HR2RPSIO

- the group of alkylsilane or arylsilane salts of the general formulae:
RaSi0z%, RaReSi0%, R2aRPRGIO-, R2RPR:Si0s, R#RPRSIO,, R2R*Si032

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



RaG-; 10 - the group of halonetal ates of the genera

f orrRdea30[ MgHal , ] s-, where Mis a netal and Hal is
chlorine, bromne or iodine, g and r are positive
integers and indicate the st0|gh|onetry of the conpl ex
and s is a positive integer and i ndicates the charge

on the conmplex; - the group of sulfides,

hydr ogéhsul fi des, pol ysul @i des, hydrogenpol fides and
thiml_atles of the general_feQml ae: S2-, Ras_,‘q 12-,
[HS,] -, 20 where v Is & positive |ntegeN4mon12 to

e group of co I_e metal ions s Fe(CN) 63-,
Fe(%l\l)_aﬁ MhO4- Fe(%c;“‘l(h t hese for ﬁ%h &l Ra, Rb, R
and Rdcare each, independéntly of one anot h&, hydrogen,
25 Ci -Cso-al kyl, C2-C18-al kyl which may optionally be
int errupt ed on nor nadj acent oxygen and/ or
sullfL9O%R ?;r%ekﬁglﬂ?flcgrthe(ﬂ?@e@fm%ﬁ% substituted or
dunsubstituted i m no groups, C6-Cl4-aryl,

Cs-Cl12-Cycl oal kyl or a five- gt)ﬁ%%-nenbered, oxygen-,
nitrogen- and/or sul fur-conpri’'sng heterocycle, where two -
of them my together form anl gnsat urated, saturated or
aromatic ring which naﬁ gvo éé 30 interrupted by
one or nore oxygen and/or 2ul f ur~ag and/ or one or nore
unsubstituted or substituted imno groups, where the
radi cal s nenti oned may each be additionally substituted
by futﬂ@bio@ﬁ@f al@xRIdp 8nd a/ibkidesPdkivd genafaViomia: al Kyl oxy,
QQ%} et eroat ons and/ or heterocycles. PF 58839 23
Here ‘G e-al kyl which may optionally be substituted by
1% unct i onal groups, aryl, alkyl, aryloxy, alkyloxy,
hal-ogéea grobp pErabmasaisteanidhe gereeal &roolpcl es is, for exanpl e,
met hyj,Halgt hyl , propyl, isopropyl n- butyl, sec-butyl,

tert- \pr#a J M 'is ﬁf&éf Land Fa)fs}/éhlor %@Pmegfkﬁlhe ngﬁtah%/ﬂ;&ﬁ%e\f X

ﬁeiagfaf@%fsnga%%a'a%te e Sta m?%ﬁteas ByFsisa positive integer

161, 1- oandmdrgatasulngwhargeontee BortlldWarret hyl butyl benzyl ,
1- phenyl et hyl, a, a- dinethyl benzyl, benzhydryl

p- t ol ég QBPBYJ#% %nfrheé %y&’eréHsHlﬂoxy%élgsm?ﬂLs nPa {5%@ g&genzy%/ bind

2 cyé B@Fﬁ§f egepsralf , 2- methoxycarbonyl et hyl ,
2- et h‘@fxyﬁar[%nﬂ'l%l’ﬁﬁis,] 2- but oxycar bonyl propyl, 1,2

20di ( megthexy par Remys ihelgbytom 2078 hoxyet hyl ,  2- et hoxyet hyl ,
2 but oxyet hyl . 10 di et hoxynet hyl , dethoxyethyl

di oxgr'%a%lﬁg ?7? ”ﬁ‘llel’fé?%él'oq‘tf%g%%{%%:gﬁg% ts ML”O“ Fe(CO)s
2- |sopropoxyethyl 2- but oxypropyl, 2- octyl oxyethyl,
chllromesmfbhwae Re iRthoafrﬂrFeitaiwbacht lhﬂefdeu@érﬁiylﬁt dn¢lanother, hydrogen,
25 %1 %35@&? @13-%@%9@ Ay optlot‘?a'llVBE h‘&’éf’ QRY br more
nona cent 0¥<ygen andX)r surHur &B oms %ndlor one%(l;I reno eI éubst(%uted Xr
unsubstituted imino groups, Cs-Cis-aryl, Cs-Ciz-cycloalkyl or a five- or six-membered,
oxygen-, hitrogen- and/or sulfur-comprising heterocycle, where two of thermn 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,

heteroatoms and/or heterocycles.



phenl yt hi oet hyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl,
2- ipFdisesy pr opyl , 3-'hydroxypropyl, 15 4-hydroxybutyl,
6- hydr oxyhexyl, 2-am noethyl, 2-am nopropyl,
4- am nobutyl, 6- am nohexyl, met hyl am noet hyl ,
"~ 2-met hyl am nopropyl, 3-net hyI nopr opyl, 4-
meterd, &niCreiiut which@nayetphigiadnbaelisityled by functional groups, aryl, alkyl,
2 dm&@ﬂym neRk &Y, |heteﬁ:a‘ﬂinﬁ@érhi¥6rﬂ8ﬂefb@ﬂﬂ&ﬂ§ lfor example, mathyl,
hgg f"’\%&%ﬁﬁ ‘HQ:?G v, kHﬂ#@?pQW“ﬁé&kr %ptyh cictyl 2-
2. F#% gt‘g}‘y rim ng Eﬁ gl;%é;y gﬁ?}‘ﬁ %cgi,p tadecyl, 1,1-
54- QW@WWM W1 dl@emﬂb@ih‘ehéﬂﬁﬂ@kwefhﬂbwﬁtlmmj)e1t piyenylethyl, o,a-
2- gﬁidﬂmmnmmﬁhzhyagmtﬂﬂgwwpgz@a b;étﬂpﬁ@tyb@wwwérobe@my 2,4~
MEGIRA Sﬁ% %&gt YhoxgheRl oﬁ(éé}%ﬁg B\, 2-cyanopropyl, 2-
3 et r.op
e g
or dtfmetéomarédny&ewmlt 2me§@éﬁthyw efhaxyethylsibdtoxyetivons and/ or
100N@iefoxyridteyl Sﬂ&ﬁdﬂyéthjrleﬂs-@roxdmwm |3tmﬁxed-2tytm2nﬁetgym IS IS,
fo'ﬂlo cﬁéﬁiﬁm &. megwwxgrcf?&% AR ethyl 2- butoxypropyl 2-

I OX

éalp 3 ol fﬂcx'w}%l?ﬁﬁ r&%gg‘a‘i% AR R,
152ﬁwlnqzwopmpy8 2iethaxy ptoy apdnthianetyl. 2-dodecylthioethyl, 2-

9- byehaiyetby Rxanatiybroethd: hyghrewypthy, 1Jaym)@b&ipmasieycybxypﬁapyl
mhh@&%xfbu%%ﬁf’yﬁﬂ%exﬁ SR MO XMy - @mﬁ‘lbﬁ% A Nrhinotubyl, 6-

| TEIBhEG bR a%cfp%{t V'i'zi”ﬂ%{)wg%%;ﬁéa'f?"%ﬁ i
tr pmmogggb§1metrgqumﬁq{@% - Sdigetigrynoethyl, 2-dimethylaminopropyl,
14-3¥mtldamy{gmlﬁo;iﬁbyd]Mlmemﬂdmmybutylﬂ'i ditrlatyiprmBiohesyd Rehytinply-2,2-
8 a 1, =8 R%G J!yiz -phehbxfi 1% ¥pheforgoibpyl Q?‘ﬁ#é'ﬂ@)%ﬁ!yi 6-
A, Shohsiily SBARY Lometl Al o
. or ”"Pﬁ'loém%ﬂyz Sth‘i’O’E'E‘S‘XIa? f}oéld’é@%ﬂ eﬁ@*l’ﬁm}?M HaRVRAY 87 6F or m

a ethogyhexyhese radi cal s can together be, for exanple as
fused on bU|Id|ng bl ock, 1, 3-propyl ene, 1, 4-butyl ene,

%g”ﬁ“éﬂ !%ﬁ% g%g on%[lyoﬁ(eqnt%rrqptgé %Féqe J}%iore nonadjacent oxygen

25 1- @jld/@es_u lpriépqomqegrgﬁ ope gL 'B?réﬁé'l’ﬁf'%‘?ﬁ’é’r unsubstltuted imino groups is, for
1, 4xdmytle -5ihy8rody-8rybmenty), 8dhydway-3,64ldxavayl 1113 ydicmpléshe or
2- gbRavhdéoy utr@dﬂex?uwxwtwn@ gdrﬁQy 4, b@ud&ylmaeéw Off5-hydroxy-

”Oﬁ%dﬂ26%ﬁc%{éfaen‘%%‘c}’e%ﬁ”9 ’lﬁ 1%9@%:(3?5‘ 8§at{a-t|:gd@$yi 5

e no rc
or Metonys amqnﬁvbﬁmﬁtmﬁq @9@96%11 REteRy L OGrTpRUdSEY. T-
305886B902¢4-orawiptyal -orethdve-4/8-digrabudelcdi tigmbthooks. 81A gener al |
t h@foRaptintdded)® ONRtIBNYS-6BAGHD 14 ndiiRy-5I10REEHAMRYII REINER)-3-

pr 8 é:% 1 ¥ e&%x”%% Jx?ﬁéish gaélgoy 6/9 R%LédnSW%' é{hoxy-4-
SEE 5Py %1?" Pévaéﬁ-d@ﬁ@unéa%&ﬁ 83105}%14 8 1.2éf'%ﬁaaﬁnt§de§v' 9-gthoyy-5-

tmxan@aylboiﬂ elhonsd. 1 betaiedesyach two het eroatons. 5
35Substituted and unsubstituted imno groups can be, for

eXEIKpA Fa lcblg]fdml 'a rﬂgt ﬂf%éé Héh.'aéﬁs caﬂ t%@a?cﬁ@r%l fo%%p!e as fused-on

] d}/ chP 1 g propylene, lﬁ E}{Jtylene é) oxa-1,3-propylene, 1-oxa-1,3-propylene,
2-oxa-1,3-propenylene, 1-aza-1,3-propenylene, 1-C4-Cs-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



?%&#3? ‘functional groups" refers, for exanple, to the
T g: carboxy, 10 carboxam de, hydroxy,

d| (G -CA-al kyl )am no, C, -C4-al kyl oxycarbonyl, cyano or
C-C4- al koxy Here, C-C4-al gyl is mathyl et hyl ,

t
DR xR e e lods senn B Firpiivs Rori i %u%
f u%@@%ﬁﬂadgﬁioms@rabamﬂ morg|thaf 4 a'ldoVeé)r gﬂrtbwj,arly aratgrplly po more
hatheg 8, urtheiner@ateas qnddiy ath@tsemm:gemﬂ:cmsatmrﬁ préferablad gabiawo

PhepYdn atorh® éhweeX ¥hH twodefRRdithy! . (3-napht hyl,
4-di phenyl yl', chl or ophenyl, dlchlorophenyl

trlchlorophenyl dlfluorophenyl nEthyIphenyI

di ﬁ%h&dtq&e@ﬁwsubﬁwumﬂwyp pwelng/can beefcrwx@m:ée»ynmno methylimino,
di iebgrypyineayh-butySeips opgttpogiinting, tert - but yl phenyl ,

dodecyl phenyl , nethoxyphenyl dlnethoxyphenyl

t h I th ht hyl
] ﬂ%xt‘éﬁrwy%%camaa%%ﬁ%% . e sy R,
10 2 @memdwhmmwma Lot kgh artnn t-(Ep;allp/ﬂ@m}arbonyl cyano or Ci-Cs-
2 @kcﬁldynmérbommtwkwis medinG,-ethyC bkapyh RBERY, n-guthlr eurcHine Bytert-

JR%E ni trophenyl, 2,4- or 2,6-dinitrophenyl,
4- thylanlnophenyl 4- acetyl phenyl ,

met hoxyet hyl phenyl or ethoxynethylphenyl 25
CsCa22-A0y ihishInayl optigriadh beraybsbifpteiddm ddriclionad groubss aivl, atkeld by
15 f usgibkyg BRYIog), BalBGan, Bétsloatodiskankiior heteipmias, is, dbrkxh @, pheny!,

hay, pERIy, &‘ ndéﬂar hBSI RRYSEnE l'&i" nidr e yaml e, -
Cycwﬁ&e "aslp@ ??&enﬁl ks Pﬁhﬁ%ﬁw P BB,

megthyibrepgl djh@xipmenyu isapchylblepel tshiexinhedyl edddgtyinrendhexyl |
bumﬂhcmh@ﬂwmhathd@prwém@*y@h@wIhewaxgrmelwp(mwina;bmﬂwl

' ﬁ Ib%X)I( ﬁ @H hen
h?dﬁ&@m‘%%g PAvbE X :S ) ite oy tyl
Bt e Cosit e i S
notitenhayyl, 4 ondBEbninennghyl, Adifriethelamiropbéry, Heatetyinbdny!,
OXH QB Bxyetiph&Oe EthaXPREBYIpBaHyf ur - conpri si ng heterocycl e
|s for exanpl e, furyl thlophenyl pyryl pyridyl,
olyl, benzoxazoly |oon¥
25 be%@%%ﬁ?@l‘%}l‘”h'%@?ﬁt%ﬁ'%{?&’ 9‘? ”%F'W@FWI‘CWF?"@J/WOUPS aryl, alkyl,
medrilykyg alkylotyy haloghinreetenphioynsyangd/or haitdooyolesus, yior,example,
dié’f@lbb@r?f Rﬁy&lbﬂéédyl cﬁilcfdctypbﬂﬂbﬁohé’dﬂl mdAdybdHraphenyl
SR RO AR TNy Ol i i G BB e

pur os
catm%wclah@wbfﬂeﬁwgwﬂomﬁvbﬁlmeAf@xaffyélobwf éiregmﬁyalgwybs

30 i osutydthlocypinhdxyl, Ehlosocyealmesylt Hiahloroaydahrsyl atmhaoscyalnpeats oas e
Wedchyrat§ eburlsbﬁ;%ied &%n@gf@m &chséslne%myl SoRIFHA.
mesoneric effects. tions preferably have
el ectron-pushi ng substituents. The cation preferably
covpa- §b§><~&@mbe@,eidv@1ygerei r@fé@qeanam@@s@g@omﬂsw@%@rﬁ@wle is, for
s ubstnipteuintl ghioffleaylapyirg rpyoidgf iedep] henhaszallledivxabh-dinxyl | ng

35 Sol%né%hh{ldéﬁﬁlﬁdsberﬁﬂfa{zb@uHﬁfethyﬂf ﬂ@ﬁrrﬁ&ﬁﬁqdnﬁalﬂ'QYrﬁ&hﬂﬁ&rHS' ng an
| |

| Rfol . SphBoNBl D, b SRR KRG BL R Ry
mediet-oty PPt c effects. Preferred cations are
therefore im dazolium guanidiniumor pyrazolium

defdr viad AkSsSes o the W\/Qritlloh Qi néé§ ‘F}‘aw G Qb beﬁ@n BRdBNEsoft anion

i nvention particu er ab ons,
40  are preferabl;E'J used as lOI’IIC I| ldp]i'hls means %ap ca\(lons 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-




el ected fromthe group consisting of

, 2pBsdgapnet hyl i m dazol i um
,3,4,5-tetranet hyl i m dazol i um '

, 3, 4-dimethyl i mi dazolium 1,3, 4-trimethylim dazolium
3-di butyl - 2- met hyl i mi dazol i &% 1, 3-di butyl i m dazol i um
, 2pudhirg bimgtituemteaelahismprefdral@y Hagwédmphipolistaaupkitusts. Particular
b;?ré‘féb@ncé”ls RY(J iidHg deﬁ’ﬂgr{ d nerﬂ fﬁﬂe c%a%e%g the catjon, on, the
i me rhyl I um s k

- BT e 90 gy wr@g%ﬁn'm# ocj lZﬁatb%ei% ST 1
1- bre rre@cathS tlrleuﬂirﬁé@fﬁsel ingperdid Bl gyamdiniunb ot Rrazgliyn derlvatlves
gli netibyduidy wdaz etdoting td tHaeubwehti@r @irivylarippaazaly keve cations

1 bugiant ed:frofﬁ%gﬁtlobﬁbtgﬁ%%d M2 itr%%lmldazohum

1 q e%@élt%t %@%@m,dﬁ%ﬁd gg]ol gﬁrﬁlm%ﬂwﬂ chgagl i, 1,3,4- trlmethyhm:dazollum
: neth@‘pinWt%WéthVWazP“‘éﬂ hiy3- d’QUtSU"QWWQf'L!WI1| HriliEngdimigagolium,
1- et, hgimeBwtirakdhydlium thagradyk-meth$lindi®azolium, 1-butyl-2,3-
1Che)r§(ﬁrqgtﬁ igﬂ&zghﬁr‘n 'TEHul | b'e’fﬂ Fjélﬁw%tH Hmiazohum 1- buty% -2-ethylimidazolium,
s i TR e v
1- rfpeipyiimpdazelign. i1 Rugassihylifidazalium, 1-butyt-3-methylimidazolium, 1-butyl-
metAykth@intddzpliinm dandiridaayliudy, reieby-Binmatddmalazelinm, 1-dodecyl-3-
1- pR&hYiiRe R Y Letiii-8 8 z@hdtimidhzolium, 1-ethyl-3-methylimidazolium, 1-

#hgi%%@ﬁrcﬂ?%dlgﬂ ﬁﬁlﬂl&%ﬁoﬂj gég%ﬂaggayl iimteglylamlgazoh}lm 1-hexyl-2,3-
BlfqmuﬁTheﬁy@ % MWZPW mth%eththdazohum 1-

2 enéth-Saqomllrmdamllhml i-methatroidazotiym 31-derd@-3-methylimidazolium, 1-
di rmbhy;brbjwfdaﬁa HibhBazdiiudr, Glprapl/Iy -BiTekieiRideiiu@U e e by

heﬁﬁ%ﬁ&hﬁiﬁ a%b']?l %M%%led%zﬁuim 2- ethyl 3 4 dlmethyllmldazohum 3,4-

ILNl ¥ rlngtay Pﬂlﬁiﬁ‘l‘H”?jlgHFrﬂﬁjf‘\'”“rN* hexamethy?guanldmlum
perfﬁ Hﬁ*éu\lhgeltramptpyld‘ﬂjﬁtlgq[@amdmmnu Nrpentamethyl-N-isopropylguanidinium, N-
bertiewatrretr@hﬁwd RSO UsBnzy rigkdrapHéspheh@aphoni um

L WO chELERASE Y L BRROR AL AR Lo out v (et )

phos nor e |ons are
selt@é‘?wl(ﬁ}em RNOEPBTh consi sting of 1 2 3-
2% ri met hyl i m dazolium 1, 2-di nethylim dazolium

1- Rkl Imofe pretefisd béﬂoﬁ@én@ sieléBied koﬂaurﬁe@mép consisting of 1,2,3-
Tebtgﬁ‘nlaljhﬂ]ﬁg@aé&l% 2- Jirgéfhgl n%at%ll%n iH%ﬁyllmxdazollum 1-butyl-4-

ium
di rfBgt 'm'q?izei&% Surlﬁth»i' GEgKime Toevay S mistipigRTlig. but-2.3-
1- b:lytlgthyi@v,l@znlym mma{ka-lmathyiimlﬂamjmlyl 1-B@yl-3-ethylimidazolium, 1- butyl

3@8- FEEMBM linfitiZameh, 11Dty idridatéivim, MethgRDB ld8thylimidazolium, 1-ethyl-3-

ne?ﬁ& I;m?d %ol@wthlawib%%? a%ﬂx ’1%er 2% hyl;mndazohum i-

1- rPét 1 OEV@P'H ?‘mﬁ”dh% azi) um decyl 3a methylmrwrl]dazohum 1-
netdwecmmrwmma@wm guamdintumydt I, N Histdrmeihy-imethylguanidini-
1- deg penddtimiehyipiosbletaret dndstrabutylphosphonium.

glodecyl - 3-met hyl i m dazol i um guani d| n| um

met h uan
et PR B R GRERS s o B BPPABUE RIS Abn um 35
| n paethylsudazelium, He-daeihyinydagptuny drwéd-dd-dimethylimidazgiusup
conlsmswusrrgetmﬂmﬂdazoi&m tl rethyB, byiimefmwimmlzmlmm 1- elthyl -3- ol
i i m dazol i um
but&bmm&%;ﬂ %léﬁzng olu:}mk%H&X me%hyﬁmgja%lhmy
- et hyI 2, 3- d| nmet hyI i m dazol ium 1-ethyl -
metlhife; AMvCsaT of thejmermorbmlnwaﬁicrﬁsdasezm‘eiemﬂymwcted from the group
1- ngahdisting It Stazae, ibisa, 4,4 Gichaihyiletypplasesisatef bid(mealohate@oiatedn,
the anions are preferably selected fromthe group :
consi sting of acetate,
bi s(2, 4, 4-tri nmet hyl pent yl') phosphi nat e,
bi s( mal onat 0) bor at e,

Q_I—‘H-I—\I—\I—‘Hm




‘PF 58839 26 bis(oxal at o) borate, bis(phthal ato)borate,

bi s H(__sal i cyl ato)borate, bis(trifluoronethane- _
G853 i mi date, bis(trifluoronethyl)inmidate, borate,

brom de, bronoal um nates, carbonate, chloroal um nates,

decyl benzenesul f onate, di chI op@cupr at e, di cyanam de,

di decyl benzenesul fonat e dodecyl benzenesul f onat e

di 81{8‘%@ Btﬁgg)be}t]%tbg p@a@tﬂ%@@g@ﬁ(ﬁﬂeglaﬁqmogte bls(trlﬂuoromethane-

doddiopyedatenasuiiitonaetsy)ieidaid, Berbfeabremidet rpinsalhorizee,

hydér@@%&i}@hlb@@ﬂhﬁatd&}/ﬁg@m@mh@ﬁﬂb\@t@,dlchMﬂchQ@mdibyfa&bﬁnde

hydr Q%Eﬁ%nekﬁlﬁnatbﬁéﬁwlbéﬁ%m ?}H tfeaﬁ P(é g.ul fonate,

nltr rate,

GRTE CEINE o T Pl
t etydkdescarboraid, Sudreganabespbale atydrogerhubiglg arvatogensubissy iogide,
tr reflyRUieTe, Iﬁrﬁ-‘eﬂﬁ@ulf&rraité‘ hitrate0aie®s, Bhésphate, sulfite, tetracyanoborate,

t t
' 'teft#EHQ('thngB Buialt t)igcf?é‘t@ t trak:}sglagtﬂwm%ﬁga{é)g)ﬁ% Ef%nam  fosylate
éf“é%"f‘t%é%“%@a&%fétﬁafﬂ TSRS ¢ || qui ds and t he
1030I utions or suspensions are reacted wi th one another.
15 Tépremeicahe BRICtRtalyBisehe hesmd ealt snddhy eanb@etdBite @npoomdsrads
of gishisARREL 'enée@idr‘?}He%rﬁc L ids Mh&PSR sbiMligns\r €t ﬁenegtgws'\g}e' S a

metal 1.0 ecte om the group consisting o
FeéeﬁCteﬁé‘§¢°”%ﬁ'§’i Toa+ N 2+, M2+ Sn2+, Snd+, Pb2+,
Al 3+, Sr2+, Cr3+, Cd2+, Cu2-, Lai+, Ce3+, Ced+, EuU3-,

15 My 2¢ mefdl daitts, grgferenBlia B giveRtedsingRusanpouiid 2 f thaeMeralSfodaulaauiion
sel ected fromthe group consi sting of halide, hydroxide,

su%%e, hydr oge&?)ul f at carbonat e, hydrogencarbonat e,
i t hi ocyan [ socyanat e, cyanate, carboxyl ate,

oxal ate, nitrate and nitrite (NO2-) or a mxture of two
or wireree of the abovenentioned anions or a m xture of one
op0r nore of the abovenentioned anions vvith an uncharged

i es cte
p ect'éa%%cggt%aﬁgl Lg%ﬁﬁ% grﬁgoton%% ?Ct)Z% X?neuizral As
cyanon‘ﬁ*f aM8f+eS’?§orﬁ5‘6uﬁBlzs Breferén&s™ sug 'lL\v”én b GRS R
corrpouMgl% of, Agﬁd?i@erﬁhﬁ*al?ufﬁﬂﬁdzf ormula (V) M3, [ M2(CN)b]d,
(V), where 40 M is a netal ion selected fromthe group

5CO IS Fel3+ @?9 ({ﬁ}% |
%S %ag%mg&ﬁgg&éq__\;‘ror&ﬁ\ eigr cgﬂ% of haWWdro%g dsUIf%I}I Cal
or di flfyéf(:@ﬁ[lsulfﬁip esplgppgle, hydrogencarbonate, cyanide, thiocyanate,
isocyanate, cyanate, carboxylate, oxalate, nitrate and nitrite (NO2-) 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 H-20 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)

M3{MZ(CN)ole, V),

where
40
M2 is a metal ion selected from the group consisting of Fe?t, Fe?*, Co?+, Co3*, MnZ*,
Mn#, Ni2*, Cr?+, Cr3*, Rh¥, Ru, Ir** and M" and M? are identical or different,



27 M is hydrogen or an alkali netal or alkaline earth
nmetrH 5a@39ammoni um [ NR4] 4 where R = hydrogen, al kyl or
aryl, b, d, are selected so that the conmpound is
electrically neutral. 5 Weth a solution or suspension
I's enpl oyed depends on the solubility of the conponent
in Mhe is lgdiogeh poan alkali Tiredal onalkgdine eedumets| @amnimmiwo NG Hevhed:
to be of=pal&fen, Aty bidy, for the purposes of the present
invention. To carry out the process of the invention, a
solution or suspension of a conmpound (V) 10 in an ionic
i qufld 2[&SeEsi isﬁz'?f%wetcﬁmlpﬂ‘@dé%ﬁﬁfti“@ﬂy é?“t%spensi on of a
Sret\alhetietlatso(Uipn) o syspamsion ésrenepldyied diekndéien éhe salubility of the

St QofPbERINthEiotN GOFS TOE thdgrob@iuads caRbb ceriicRR! t6 BB bPyRA

Th%ﬁp}t&?&ﬂﬁd ;??.Ppcisés Bl ﬁ’g?&itiﬁv&%ﬁ.i ed out at a molar ratio

of al Tontot cyanonet al ate conponent of from
1.1to 7.0, preferably from1.2 to 5.0 and particularly
pr efoenaaisloyt the prveess ofthe invantdn, & soliiton i veanergieou S compplratey)
1d gen BRfcalc lig@al fs bkl GAh tHa sBlufiePesueIEnYies 584 mardsditqvih an
a - ; : r ure
qoﬁi(f‘.lgq g&% g@:‘é@ gt‘:alc%gﬁigfﬁe IIPQL gf th? Hetdl Qﬁt craﬁ \g@ gﬁﬁ%é(@. Gi?ig

can a us ' m XiI , 40 exa ans f
StiTFRdiRY s ArelCARY GRTaT gutale m&g 1418 CLYE S1e (78 1 BIRSY R rlate
of compgoranapifianyl.dé P.rsefsrablyiemcontocnl anst partiralacly Aséiakly from
(V)1.3 o 3.0 & is edvahiagdoub s gldcethe el 8RiSDIUbibn Inheres@bbi Vel 4ril to

1820 o8 éiaﬂforﬁéiaé@%bw?mi khe @i&é@ﬁ@@%{%%ﬂ@s&é#@&%ﬁ%

by weight, In rticu Trom0.2 to i,ght. T

o VRS TR Bl s 3 DBy GofSRTery AL PR a2l S Peggmnaton
solathestartingsoadorsn t he mass of netal salt solution is
fromO0.1 to 50% by weight, preferably from 0.2 to 40% by -

veitgRiconteit P #etdomBbdd (11 AMDsoRitib® bALAB Y YREG: thediufibn is

eas L he sql ution f AL N terials ca
20, o @2% M bLFRaR b B0 b 7Bk bS8 P Rt e
L dnd0%kyMmaionkdhe ronient ogiem Bietd sliiompPaent i the mefpbsalt soiution
hetheseahdrotve cwrpofi setalgalt bgativdss tan 0dlts 50 ey adgat ptederbiie from
SUSPRERA0 by WdigiRdn ﬁir’t’i&ﬂartﬁ’&ﬁi 0.5 W08 B lédigd. sol utions have
been conbined, wth good m xing al so having to be ensured
here. 30 The content of the heteroatom conprising |igands
25 n Atlreskunepé siselytiqnsrafilg sringrmateiials gnsempiites heroaiadul d
be chmerisidg itgan®8/4shignated ghit andpeefagred bl e GemaralSortnola4Uho The
Weirghoatdi-coRgHsingighits chh Qb B ali@d30 Meltis @k BR torm®afld the

set, the r.phol f t ul tipetal , cyani de . co nds
"t o SRR B Pegh 5o, B Rl R B Shurec
pr é§&r ati on of these conpounds in the presence of
30surface- acti ve §ubst ances. The §urf ace-active substances
ar erngePRERIJ WrelhBickda@dnh-YorRsrRH8Mbardd itdhe sli§RRdioPRENE affehthe
t B 9
Ul . r - [ I
o Syt Do BT LS TSE TR DERR 1 o
pl FRBEUIPHTAM A0 foe3th PYoME'YBssel for the precipitation. The
40 content of surface-active substances in the
3501 eI gt thahoAshoRd$ BEAS MARimRES &4nRB cbfgounaé al has HB&ISToOAd &%‘t&é
gf %\%gflﬁi tﬁ %Eujrftﬂ.it FHSRERFARA of Fedy @hibaMsYn He PR 2nQlors st
y activegsui:étances. 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 total

mass of the precipitation suspension is preferably from 0.01 to 40% by weight, in



PF 58839 28 particular fromO0.05 to 30% by weight. A

f uPFlseB3gr ef erred enbodi nent provi des for the
surface-active substances to be divided anobng the two
starting solutions. After the $reci pitation, the

mul ti metal cyani de conpounds B oduced in this way can be
5 paperatiec ®F tof 308yt weghbr/ietitpértpadferos euigpiemsi poyidéofor the

ex aurmlcaa@mefsubétmteg N bedivideeednk @b is@itting ERivgorkepar at i on
can then be followed by washing of the multinetal

cyani de conpounds one or nore tinmes. Washing can be
c af\ft?réBe gatiPitrdiPmdhs BHiRete] Garide COfBFPOU”%PW@HﬂeFj dhijsway can be

5or gaparaesof vantre pseniditats sabpolsohSpr edakaledy filttaéibroad kanes,
ni t&dthifegation.othiteiebara®Si &hSherficolloWas i, wasm@gwofbwe Bafifbed
ou%ya?lﬂie cg?p&ﬁﬂgr ﬁé 59!90%99%@ a\ﬂ/g{n n%ecag be %?rnggj on‘,it u%‘nb ?o'?nc liquids

tus
ex%’hﬁP@’e” %@h@&éﬂ@ﬁ@'ﬁe’ﬁ Sucl.hﬁaé al?ﬁh?'$ ﬁ&‘@&?s E?‘%@H‘fﬂ’és dHAESUNd
i netheshesters,| dtq WWashiap dan bneadell g patratseparafoncppetatis (e.g.

101 | fatth&bn apParStusRERI BOin Gathrie aﬁﬁdrétb@é@. R Ufor SlantpRITREUSIHEIBR of

of y ki gI: gé)n ideS d&%@oum ;ﬁf\z\%rsﬁ\ﬁé M:Iu d agwr@r&%gﬁtd%eg%&onjﬂ%m-rmg

I’TU[tI

Gatl @was ng F%‘r |Out ?f;}em?%%'éesé’ff“fm |19rCatP|1691 Cor
cennefaréblagfaaméﬁcetn@;) G.f appropriate, for exanmpl e when
washi ng has been carried out using a "conventional”

5 or gﬁ@llnﬁltlﬁ‘lg aYéande g&n"lﬁ&l.md IRB ‘nrég intfie \AB@ |5C5%¥)5Ha?eq| offOMF >@atn?ple %

Fessyre erat ur

B e O AR} B GIUBE T 06 1 HPPEppe o LSBT AU oS PAGSS
- skb¢dnegdried ouhiesingra "camieotivnal’ @rgapo ssiventabyled. Prying cai @e carried

puwmamb@htq)r&memamiuy@d Segyuepatethdtubeopraness of the
t ) .
des ?r?:% e R:f 132:06(5 ﬁ'lbégbg{agfé@? g}onmﬁltgkﬁ%%ﬁ‘%@ieyg{ \"E}E aRWhicA%re
20%%%@5‘8%&1)“6#”%?? %)-k(L) (M1), where IL is the ionic
liquid and L is the solvent used for washing and the
- ot ies DRIZrBanists phepaeed tieh@pouasdese iveetbneeaiabg savns X,
Y sttuchfr&whigh @éﬂt?éjde%enﬁe'a% tﬁ nE%P?BRMHQQMZ el ectrically

neutral and and are er than y can al so be

greater than zero 30 and h and k can each be from0.01
25t oMIHPIMHENBVEEd(lal yst s \Bhepared by the process of the
invention can be crystalline, partially crystalline or

ZQWQQFW§ éhé”ié?lir i %&ﬁ?ﬁ@ s)bgz%?rt d%%d th @va H?N eﬂfd' tH@otﬁéPsyH%SQ
OVES B 1P deRh R gy el % et S%%c PRI
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35 The DMC catalysts of the invention are used as cata[yéts for preparing polyether
alcohols. Here, the DMC catalysts can be used as powder or in the form of a
suspensicn, 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  polyether alcohols.




In particular, polyether alcohols having functionalities
of from1l to 8, preferably froml to 6 and nolar masses
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35 Examples
In carrying out the examples, all soivents used were dried over molecular sieves (3A).
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0.32 g of the suspension was placed in an autoclave and admixed with 70.0 g of the
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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



3 to 4 bara. After a successful pressure test for 15
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process for preparing DMC catal ysts by reaction of
cyanonet al ate conpounds wth netal salts, wherein the
reaction is carried out in ionic liquids as solvents or
5 suspensi on nmedia, and the DMC catal ysts produced in
this way are separated off




fromthe precipitation suspension. 2. The process
according to claiml1l, wherein the ionic |iquids have a
nelRFH 58§3Boi nt  bel ow 100C. 10 3. The process according to
claim1, wherein the ionic |iquids have a nelting point
bel ow 80C. 4. The process accgrding to claim1, wherein
the ionic liquids have a nelting point 15 bel ow 50C. 5.
Th&@mdcess according to claim 1, wherein the ionic

l'i quids have at |east one cation and at |east one anion,
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1sdef i nedeipdetc.(A). Anended sheet PF 58839 34 10. The
process accor ding to claim 1, wherein the ionic liquids
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25 formula (1)

[Al [YI™ (1),
where nis 1, 2, 3 or 4, [A]* is a quaternary ammonium cation, an oxonium cation,
30 a sulfonium cation or a phosphonium cation and [Y]™ is a monovalent, divalent,

trivalent or tetravalent anion.

9.  The process according to claim 1, wherein the ionic liquids have one of the
general formulae (1) '
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[AT[AZ]* [Y]™ (Ita), where n = 2;
[AT A A% [Y]™ (Iib), where n = 3; or
[ATIAZASTAY" Y] (Iic), where n = 4,
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groups mentioned for [A]* and [Y]™ is as defined under (A).
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+[ A2] +[ M4] 2+ Mh- (I11g), where n = 4;

%[I\M]2+ M- (Il1h), where n = 4; " [Al]+] M3+
[Y]" 11 where n = 4; or [Al]+M12+[Yjn- (111]),
vvhere n = 3 15 where [ Al]+, [342] + and [A3]+ are sel ected

e entl from.anpn rou cmenti. d for
TS EhE ot e e i araitiay R RA T T v el ey o
rronovag%!"rﬁfalﬁfiftﬂalaeéﬁil ons, [M4]2+ is a divalent netal
cation and [Mb]3+ is a trlval ent netal cation. 20 11.

The pr@g]e@s] Q%QHH&E’@ to (glagumm l. nwherein netal salts
et al

d | f f Vi MLOX" (VI
ggev\hg @% +&{2 gg(ﬂﬁééﬁr?g%)'ré f?oﬁnt%e group( )

consi stAHY'BIMZIRFE [YIFee+, (lEd3vheragpe®;  Co3+, Nit+, M2+,

Sn2+, @nﬁfm Wb]zmnAla+ Sy, wHersrt = 3Cd2+, Cue*, Lai +,

Ce3+, RQ I\/g2+T Fvﬁ%r%nlalg% Rue+, Rua*, Pd2+
f),

w

30 X i on seI ecte roup consisting of

hal i de i de, sul fat@ Wﬁérﬁr”oggnsul fate, carbonate,
10hydr og@ﬁb[ﬂ? KA R cyani délg), tHietcyadat e, i socyanat e,

cyanat g+ [qs/appp}zywte oxa(hm? Gvherd teadte and nitrite (NO2-)

ab t d
g mm)(;(&\ufnl?@i Y ﬁoo?rss mc:(%,% g&gn PYemen i oned ani ons or

t he fbovemantl oned ani ons

with a Jed speci edWeVB¥BEF %from among CO H20
and NO, g, n, are selected so that the conmpound is '
15el ect riveak |[A(‘ *nW]‘f* bAd [AS4 GrelsblecBienddhef®s8y A6H @fdhg thetgPoups

claim 1,

corrpoungs QE'F %rffﬁﬁ&??&%w%mﬁs@ﬂ %M% ar
58839 BBNOY MRy a% i medal gatignang éﬂaﬁ”éﬁﬂent
sel ect@dtaftrajmthe group consi sting of Fee+, Fe3+, C02°,
C03* M2+, M3, Nit*, C2*, O3, Ri3*, Rue*, Ir3* and

ZOM ?ndTMprg&%s ag@d?&lh§@| ﬁla‘% 1, Qhérﬁaﬁrﬁé}% ’SFMguéeﬁ amgdr!tggretﬂeor _

I'ne’ eart
[NR4]*9‘9"E?51 '@F@(V{])’— hydr ogen, al kyl or aryl, and b, d,
are selected so that the conpound is electrically
neut r appx, 13. (#4)DMC catal yst of the general fornula (VII)

25 where

M*' is a metal ion selected from the group consisting of Zn2?*, FeZ:, Fe3*, Co?,
Co%, Ni2*, Mn2+, Sn2+, Sn#, Pb2+, Al*, Sr2+, Cr¥*, Cd2*, Cu?+, La®*, Ced*,
Ce4, Eu?, Mg?, Ti*, Ag*, Rh?*, Ru?t, Ru®*, Pd
30 _
X is an anion selected from the group consisting of halide, hydroxide, sulfate,
hydrogensulfate, carbonate, hydrogencarbonate, cyanide, thiocyanate,
isocyanate, cyanate, carboxylate, oxalate, nitrate and nitrite (NOy) 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 seleéted 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),
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15 %B@[W(Gﬂ)bhh(lu-k (L) (M), where IL is the
ioﬁ gquid and L is the solvent used for washi ng and
the other synbols have the above-described neani ngs and
X, Yy, z are selected so that 8ee 20 conpound is

el ectrhgﬁ%@\ageutral (ﬂ,gd X and z are greater than zero, y |

can als Bater thdn zero and-h and k can each be
fromO0.01 to 10, which can be prepared according to any
of clawvimgel to 12. 14. A process for preparing polyether
al cohols by catalytic addition of al kyl ene oxides 25

S

cat al yit £ rBRE on 3 RRbE R e bRl Epetifhd o, il e o

n (] "
15. The prEgedatBoring t &hE) Riftn ITaand e W pirdentia or
et hyl ene aliffegkanti s added on during at |east part of the
addition reaction. 30 16. The process according to claim

15, whgrein the addition of the ppure ethylene oxide .
oceur St ' REREE obr pial Brial 2 AR EE amhoniu [NR
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)
M*M3,[M2(CN)p]-h(IL) k (L) (vi1),
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 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
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.

16. The process according to claim 15, wherein the addition of the pure ethylene
oxide occurs at the end of the chain.
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