PF 0000056559/He 1 As oriainally filed Solutions of cellulose in ionic
liquids . 5 Description The present invention relates to a solution
confpiriSRRPesdssdddeand an ionic liquid as solvent, a process for
preparing it and its use. 10 Cellulose is a very versatile raw material. In the
textile industry, cellulose is, for example, he most important constituent of
fiber raw materials, in particular of cotton. Cellulose can be used
uncAsiagigiballyAfled physical or chemical treatment. In the latter two cases,
it is advantageous for cellulose to be in preferably completely dissolved 15

forné %%%I\égf%llmg&exeamced Il e is insoluble in most solvents.

CeIIu ose IS soluble as a copper chelate complex in some copper

solutions. Regenerated cellulose can be obtained by precipitation of the
gell@eserigtionvever, such copper solutions are not very suitable as

solvents for cellulose in the case of physical 20 or chemical treatment of

the gellulose. For this rea on, the s ems known, inter alja, as ignic

liqui elﬁ'ﬁ?(?’“é%ﬁ%@'&v gtﬁi?rgbﬁ é“%’?f@@ﬁ{) RRER0qAN fonic liquid as
cellstiwent2s processUg-praperngivanddisdisiees the dlssolutlon of cellulose

in benrylpyridinium chloride. As an example of an ionic quuid

1PSELRY “d'mgna SRN9E S 'twwmg@rﬁanprres%”“ 0“ qus 9é1ﬁ'uose is, for
hus'as a qwd at comparatively Tw temperatures. onc

becS}‘ﬁFﬁB'%&B&%ﬂﬁbl@ﬂ%f&ﬁﬂﬁgmﬁ@e’é ol fB?‘@é!ﬁ’?M’g Rﬁﬁ'cma’ of cotton.

chemical reactions. Peter Wasserscheidt, Angew. Chem. 2000, 112,
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Cellulose is soluble as a copper chelate complex in some copper solutions.

Regenerated cellulose can be obtained by precipitation of the cellulose. However, such

copper solutions are not very suitable as solvents for cellulose in the case of physical
20 or chemical treatment of the cellulose.

For this reason, the systems known, inter alia, as ionic liquids in the literature were
proposed very early on as solvents for cellulose.

25 Thus, US-A 1,943,176 describes the dissolution of cellulose in benzylpyridinium
chloride.

As an example of an ionic liquid, benzylpyridinium chioride is a salt which is present in
molten form and thus as a liquid at comparatively low temperatures.

30
lonic liquids are becoming increasingly important as solvents, e.g. for carrying out
chemical reactions. Peter Wasserscheidt, Angew. Chem. 2000, 112, 3926-3945, for
example, gives an overview of the use of ionic liquids in transition metal catalysis.

B05/0198PC 1B/EBU/cd



and J.G. Huddleston et al., Green Chemistry 2001, 3, 156-164. 5 DE-A

102 02 838 describes the use of ionic liquids for separating acids from

che PFC00005885%FHHOWINg to the good solvent capabilities of ionic liquids,

their use for the dissolution of cellulose is also proposed in the more

recent international patent application 10 ¥VO-A 03/029329. However, it is
emphasized there that the ionic liquids should comprise cations which
conipniseliguidsitednetiy zaen presamm ifothe/ Highic hetatiel beertuatesometbinperature are
alkyb QOHRsy, R PELLfHRT BYNI- MR ueh the FBIRRE HRlifm AL B (2004), 93-98,

cellulose-comprising solution and its preparation 15 described in WO-
03/ OGS 1URSISEIND i TR CHETI RO y o Bdproved

solutions. It is therefore an object of the present invention to provide a
solutiptnofadi e bagldesehbsashe e brisRENGUITISHEP PRI HERIsAdm chemical
The ] 'Srrétsis achieved by a solution comprising cellulose and an ionic

liqguid ‘comprising anions and cations as solvent, wherein the cations

comprise at least one atom selected from the group consisting of nitrogen,
oxy@winguduhemdqhesivboreapabilitie ssapienizniqundpr theiraieel forthe 2fiskolution of
has haeRdeuRd Hie tRroBERBATHOMET FRFONREMNMSABMAEIHAI RNt application

protonation), in_particular by quaternization of the nitrogen, can result in

oV SRR, HiPHRYR s TR BRER IR B sl s shoul

congemrprigeopativRiiwbighe campsiseo avatatamanh asmenionicionuhichashould be

be cpavaHRddNySIR{IgRed: RasetidiRndgiilable form, 30 which makes

them easier to separate off. The protonation can be effected at one or

more identical or different heteroatoms (N, 0, S, P). Apart from generation

of aHbSHR BItaRRTBEBHSHSR RloterGRIPSSMANising jpbsdien AR s greparation
1Hresiestrivedarc Ao s ORF029329 blave geodcmshiitsl thieydaisanrefed t8provide improved

NitrQgRkioR95/0198PC PF 0000056559/He 3

It is therefore an object of the present invention to provide a solution of dissolved
cellulose which displays improved properties.

20
The object is achieved by a solution comprising cellulose and an ionic liquid comprising
anions and cations as solvent, wherein the cations comprise at least one atom selected
from the group consisting of nitrogen, oxygen, sulfur and phosphorus which is present
in protonated form.

25

It has been found that the preparation of cations by means of hydrogen (protonation),

in particular by quaternization of the nitrogen, can result in improved properties. In

particular, it has been found that solutions comprising ionic liquids are easier to work

up. Thus, the ionic liquids can be converted by addition of a base into a distillable form,
30 which makes them easier to separate off.

The protonation can be effected at one or more identical or different heteroatoms (N,

O, S, P). Apart from generation of a positive charge by protonation, further positive

charges can also be present in the cations, for example as a result of alkylation of a
35 nitrogen.
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However, the cations preferably have at least one nitrogen atom which is
present in protonated form as ammonium cation. The cellulose to be
disSYRRPEEPESAYIHate from, for example, regenerated cellulose, 5 fibrous
cellulose, wood fibers, lint, cotton or paper. It is preferred that, in the

solution of the present invention, more thag 1% by weight of cellulose,
based on the total weight of the solution, are completely dissolved. More
prefiowenemibecatiansIveierahliioaie phiersiions prosaaiolpmyhicthismesent in

by yeihaidd #erehiasatisonanatigionl 7% by weight, based on the total
weight of the solution, are completely dissolved. Advantageously, up to

35% by weight of cellulose, based on the total weight of the solution, can

be b FRINERSEIIR R SiFsPYRR CAR SiGIRRIR OBy P AxRmtie-legengaraiad cellulose,
515 Hbred oellthess) wbodfigbtsolithesitdntarpapan be completely dissolved.
Solutions in which up to 15% by weight of cellulose are completely

dissolved are especially suitable for particular applications. For the | )

ourBoe BLerTRg TRIINR SR SbMIE REGSER ANPRIeR: TS SAR (e weiaht o

20 gedosefdraserh ¢n)theltotall weight ok thefeaintion (Brgempielelxdizsolved. More

wheyiefBrifoll, It kan At ﬂd@lﬂ!%ﬁo@!ﬁf@%@%&ﬂ{i%@ﬂmB%My weight

atl (0] | " .

105 8 T, BRRROISPRFRARE A WG Bt ) B0 S8 feigh 1 e sguton ave

the GRERRIEEIASSANET) [ATIAZ] [Y]™ (lla), where n = 2: [AT[A2][A3]

[Y]™ (lIb), where n = 3; or [AT[AZ2]TA3][A] [Y]"- (llc), where n = 4, and 35

wheigivagéttishl ) @954y akRighl st eelnck Budeatun RBBRARIght of the
the rog%lgb megmneﬂ%&ﬁg d]",':'l ﬁas defined kmggg/(ﬁ\); or. ht of cellul
BoSTY EaBPB &I y olyed. Furthermore, up to 25% by weight of cellulose,
15 based on the total weight of the solution, can be completely dissolved. Solutions in
which up to 15% by weight of cellulose are completely dissolved are especially suitable
for particular applications.

For the purposes of the present invention, ionic liquids are preferably salts of the
20 general formula

(A) salts of the general formula (1)

[Aly [YI™ ),
25
where n is 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, trivalent
or tetravalent anion;

30 (B) mixed salts of the general formulae (Il)
[A'TTAY Y™ (l1a), where n = 2;
[A'TTAS A% [Y]™ (IIb), where n = 3; or
[A'TIAZTTATAYT [Y]™ (lic), where n = 4, and

35 where [A']", [AZ, [A%]" and [AY)* are selected independently from among the groups
mentioned for [A]*, and [Y]™ is as defined under (A); or
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(C) mixed salts of the general formulae (Ill) [A]+[A2]+[A3]+[M']+ Mn- (llia),
where n = 4; [AT+[A2]+[MT+[M2]+ [Y]™" (llIb), where n = 4; 5
[A']RRAE]Q‘PM&-’[ [Y]™ (Ilic), where n = 4; [AT+[A2]+[M1]+ [Y]" (llid),
where n = 3; [AT+HM']+[M2]+ [Y]"- (llle), where n = 3; [AT+[MT+ [Y]"_ (1lIf),
where n = 2; [AT+[A2]+[M4]2+ [Y]n- (111d), where n = 4; 10
[AT+[M]+[M4]2+ [Y] (111h), where n = 4; [A+[M5]3+ [Y] (Illi), where n =
4; or [A'+[M4]2+[Y] (1llj), where n = 3, and where [A']+, [AT and [A3]+ are
selg€ed misdeg saltsot ihérgenexah toronditee @il)ups 15 mentioned for [A]+,

[Y]"-is agad Efxf%@p%?*(ﬁqnand [Milta)[MRéte A\L34+ are monovalent metal
tions, ' ivalent metal catfi d [M5]3+ is a trivalent metal
EZJSE.SMJ?LM& Ry T2 SAHET poimt of loos than 15¢

erably ng point of less than 180C.
5The meltiAY MITIME IMTTE [$TEferaijieh wherengedrom -50C to 150C, still
more prefarpfsyimtirgyinge 20 frgmay2@bete A 20; and most preferably
below 1 " Wpels which ar it fogming the cations [A]+ of
ionic qut?%§ @?osﬁ_e mple, kno&@r’ogf@%iwl—é '02 838 Al. Thus, such
compour{ﬁsléﬂln] cofhprise oxygen WReWBREIS= &ulfur or in particular
nitrogen RSN 'EMIDle at leastiighendBraitregen atom, preferably 1-10

1mitrqgen mgm;lqm{af@ly .prefera@m)}vﬁ]g}g%gga; a}toms, very
partlcularIX1 e jp'} - nltrogen@%m%and in particular 1-2 nitrogen
atoms. If[aEJQpLM riat {

, further heter MGt 85(ygen, sulfur or

phosphotad B4 Ytan also be coffifrigdiera Re FitAdgen atom is a suitable
carrier of the positive charge in the cation of the ionic liquid, from which a

ProtgRent 3R pkyhendigal caethgh, bfefé@t&@ﬂﬁ&%&f&ﬁdﬁ%ﬁﬁ%%'%&ﬂéhﬁme groups
anion s as to produce an eléctrically neutral molecule, “If tg}g nittogen

15 tofRARSCLN AL L o amleind 4ade 44) ad M b oM i mapovatent
catioretehpatians, BEBriscaidiveleryt metabeationiand dME inia triyateat oratafcation.
example, an amine or nitrogen heterocycle in the synthesis of the ionic

liquids, 7 izati n c : _ .

i e TR s ghiEieih e eh aH JBGE: e meting poin

diffdPRPERERERRY IR SNIR SR ARO°C, still more preferably in'the range
20 from -20°C to 120°C and most preferably below 100°C.

Compounds which are suitable for forming the cations [A]* of ionic liquids are, for

example, known from DE 102 02 838 A1. Thus, such compounds can comprise
oxygen, phosphorus, sulfur or in particular nitrogen atoms, for example at least one
25 nitrogen atom, preferably 1-10 nitrogen atoms, particularly preferably 1-5 nitrogen
atoms, very particularly preferably 1-3 nitrogen atoms and in particular 1-2 nitrogen
atoms. If appropriate, further heteroatoms such as oxygen, sulfur or phosphorus atoms
can also be comprised. The nitrogen atom is a suitable carrier of the positive charge in
the cation of the ionic liquid, from which a proton or an alkyl radical can then be
30 transferred in equilibrium to the anion so as to produce an electrically neutral molecule.

If the nitrogen atom is the carrier of the positive charge in the cation of the ionic liquid,
a cation can firstly be produced by quaternization of the nitrogen atom of, for example,
an amine or nitrogen heterocycle in the synthesis of the ionic liquids. The
35 quaternization can be effected by protonation of the nitrogen atom. Depending on the
protonation reagent used, salts having different anions are obtained. In cases in which
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B05/0198PC PF 0000056559/He 5 it is not possible to form the desired

anion directly in the quaternization, this can be effected in a further step of
' thBs PaaeesEsFaiexample, starting from an ammonium halide, the halide

can be reacted with a Lewis acid to form a complex anion from the halide

and Lewis acid. As an alternative, it is pgssible to replace a halide ion by

the 5 desired anion. This can be achieved by addition of a metal salt with
priédspiettipessibla dorfastalthaldtksifednanidnogineatiria Yfeaquatersizatiangthisocan be
bxédéwéaqaraemmﬁtamaﬂﬁadmécysvrhueaiétmgeasiﬂcfﬁwitadiimga#@m @htBmmonium

hydrogen halide). Suitable methods are descrihed, for example, in Angew.
TR, B R S A L B A e e i e
Prhatide and iseyrieAdY- cdRbalkereatmc it do PRssiRieato darlasp & Ralideion by the
sinqsimumient msecan)t;d@.chﬂq&adi@pbﬂdaieﬁwefmemmrﬁlt hette poeyipltation of the
WS NRSi8E IRAFTAN By IHORNRIANb AR HaR BB Wrﬁgﬁis"ﬁ%%gﬁ{‘o?r_the halide

sulfur atom; particular preference is given to compounds which comprise
2B GhE1RIE 8P BRI Bl YRR i)y bl eiocs are
theesanbesy daraexampiadia AngeworGhere 200@ml W rppad@l6iary3945, and the
Prefrrakbedtfed thydig two nitrogen atoms. Preference is also given to
aromatic heterocycles. Particularly preferred compounds are ones which

have a molecular weight of less than 20 1000 g/mol, very particularly
pr@f@%ﬂfﬁa&%ﬁﬁ o ERAENgh Which sanerise akieashane Sveg Pk six-membered
Futteeocyate, inrpdeicuiacdsigivaanibarati tretevobiciieawhishlbateat feast one nitrogen
AR 4R8, ﬁ%&g@%%@x%ﬂLB@%&W@LE&@G%&%R&E%&&E@is given to

i4rRIR2 ON R" (IV \Y
compounds which compris(e at)least %ée f(l:\;e- or six-membered heterocycle which has

one, two or three nitrogen atoms and a sulfur or oxygen atom, very particularly
preferably those having two nitrogen atoms. Preference is also given to aromatic
heterocycles.

Particularly preferred compounds are ones which have a molecular weight of less than
1000 g/mol, very particularly preferably less than 500 g/mol and in particular less than
250 g/mol.

Furthermore, preference is given to cations which are selected from among the
compounds of the formulae (IVa) to (IVw),

R
R? R2 R2
@ R3 _R
R N7 R N
| ®
| PN
(IVa) (IVe)
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B0510198PC PF 0000056559/He 6 R 4 R3 RI R R3N R2 O R2 N~ R
C+K R>N~N-R O N R4INAIR 2R s R a (IVd) (IVe) (IVf) RR ~ Ra +N*
R 4 MogbobddessdiHN-R R R 3R3 R2 R3>R2 R R'Ra (IVg) (IVg') (IVh)
5R1 RR56R\R 5N, RR +~N R5 N%NR RR NN RR'RR R3 R2 R3
R2 R3 R2 (IVi) (IVJ) (IVj) 10RRR5R5 R5R\WN R2R6 N'+/R2+R N
R3 N RR RI/N' /N R2 R5 Ra R5 Ra Ra R&
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(IVK) (IVK) (IV) R5 Ra R5 RaR5 Ra R6 Rs R6 R3R +R. + R11A YNR
R/NYN R"NVN R RZ Rz R2AR3 15 (IVm) (IVm') (IVn) B05/0198PC PF
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and oligomers comprising these structures.
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R3ON,RRR6y7 R (+) R3R~6/ RR 2 A9 /NR R Rj/N.R R2 (IVr") (IVs)
(IVt) 15R N~z R3 N R'RAN"* N~Rs RiN ~,0Ra R R3 R4 R R (IVu)

(I\eFF (DO0D58B89HgOoMers comprising these structures. BO5/019SPC PF

0000056559/He 8 Further suitable cations are compounds of the general
formulae (IVx) and (IVy) R2R2 31t 1+ 1 RP-R S-R R R 5 (IVx) (IVy)

and oligomers comprising this structure. In the abovementioned formulae
(IVa) to (IVy), the radical R is hydrogen; and 10 the radicals R' to R9 are

S iBr SHEE BhGRL APE ci&&%{?ﬁ@(%‘%ﬂ{ﬁ@é@n&aﬁe

fo grou a
carbon-comprising organic, or unsatura lfléfr%gcr?8|i@‘6$8§‘8|ﬁé‘,’”

aliphatic, aropatic or araliphatic radicaé which has from 1 to 20 carbon
atoms and iR unsubstituted or interrufted by from 1 to 5 heteroatoms or
functiopdl g mﬁor substituted, with fegadicals R' to R9 which are
bound to a darbon atom (and not to a 15 heteroatom) in the
abovementiBhed formulae (IV) also b(ﬁng able to be halogen or a

(IVx) (IVy)

and oligomers comprising this structure.

in the abovementioned formulae (IVa) to (1Vy),

the radical R is hydrogen; and

the radicals R' to R® are each, independently of one another, hydrogen, a sulfo group
or a carbon-comprising organic, saturated or unsaturated, acyclic or cyclic, aliphatic,
aromatic or araliphatic radical which has from 1 to 20 carbon atoms and is
unsubstituted or interrupted by from 1 to 5 heteroatoms or functional groups or
substituted, with the radicals R' to R® which are bound to a carbon atom (and not to a
heteroatom) in the abovementioned formulae (IV) also being able to be halogen or a
functional group; or

two adjacent radicals from the group consisting of R' to R® can together also be a
divalent, carbon-comprising organic, saturated or unsaturated, acyclic or cyclic,
aliphatic, aromatic or araliphatic radical which has from 1 to 30 carbon atoms and is
unsubstituted or interrupted by from 1 to 5 heteroatoms or functional groups or
substituted.

In the definition of the radicals R' to R®, heteroatoms are in principle all heteroatoms
which are formally able to replace a —CH,-, -CH=, -C= or =C= group. If the carbon-
comprising radical comprises heteroatoms, then preference is given to oxygen,
nitrogen, sulfur, phosphorus and silicon. Preferred groups are, in particular, -O-, -5,
-SO-, -SO.-, -NR'-, -N=, -PR"-, -PR'; and -SiR’;-, where the radicals R' are the
remaining part of the carbon-comprising radical. The radicals R to R® can in the cases
in which they are bound to a carbon atom (and not to a heteroatom) in the
abovementioned formula (1V) also be bound directly via the heteroatom.
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functional group; or two adjacent radicals from the group consisting of R’
to R9 can together also be a divalent, carbon-comprising organic,

. Sapp QiR ®Ie488ALarated, acyclic or cyclic, 20 aliphatic, aromatic or
araliphatic radical which has from 1 to 30 carbon atoms and is
unsubstituted or interrupted by from 1 to 5 heteroatoms or functional
groups or substituted. In the definition ofthe radicals R' to R9,

hetgEieMhatsa Britpe 'S ethhR iR PRI AMRIZRoNA JroafR WRBR BaRBLedSund to

replace a -CH2-, -CH=, -C= qr =C= group. If the on- comprisin
ra iccgﬁé%r?n%%?esoheate'?%tg 8(%%Tfhghgabr}%%sreqiC%ufgaaﬁi%gmcg%@gg@ps are —OH
nitRYSEPXYIUHOY (B HRSSHRIRN IR A FaTHeDY! . grouRrb rd¥Hg entisAreNH (imino), -COOH
p(daTbibny) - OSORH, (Eéboxamide) PIRH-tulfoP alid IR Zopanb)SHaittional groups
w ; ini t = risi :

S e e Fied's AP QAR ORI S s o

. ey are
t0 SRS PO A9RATRERNGP o Tt RREm S SR TG SgHen. -CONH-
folaeshndary asided loourCONRIctijedianharmide)r @aeoris @ W0 poSRIC foF example

00QB82E2 2N iRMINBoeIBICalkNSHARRSHAWR TS, aIgitagirle all functional

groups which can be bound to a carbon atom or a heteroatom. Examples
of suitable functional groups are -OH (hydroxy), =0 (in particular as a
10 carslagpns@ay pedlvasingnsieynepromnae)diotineH (carboxy), -CONH2

(carboxamide), -SO3H (sulfo) and -CN (cyano). Functional groups 5 and

heiREORIRER FRPHPCaRedUBRIbi2 agRIdRAD 3t SRTRipiions of a

plurality of adjacent atoms, for instance -0- (ether), -S- (thioether), -COO-
(estel’), -@Sﬁdﬁ%econdary amide) or -CONK'- (tertiary amide) are also
comprisé@/dgenrixample di-(C1-C4-alkyl)amino, C1-C4-alkyloxycarbonyl or
15 C1-Cd-akkijdautiorid) gralpgens may be fluorine, chlorine, bromine and

o, TEREASA T S RAP A FS G0 BRI, sk

[
a
nal group;

optional §¥Ms¥ RNy @&%ﬂgﬁpﬁ@nggkﬁgtemwcles and/or interrupted

by one or more oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups;

20 o C,-Cg-alkenyl which is optionally 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;

¢ CgCyo-aryl which is optionally substituted by functional groups, aryl, alkyl,

25 aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles;

e Cg-Cy2-cycloalkyl which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles;

o (C;s-Cyo-cycloalkenyl which is optionally substituted by functional groups, aryl,
alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles; or

30 e a five- or six-membered, oxygen-, nitrogen- and/or sulfur-comprising
heterocycle which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles; or

two adjacent radicals together form

35 ¢ an unsaturated, saturated or aromatic ring which is optionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or
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aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles and/or
interrupted by one or more oxygen and/or sulfur atoms and/or one or

* mBrENIOsEEE9Ide unsubstituted imino groups; 20 C2-C18-alkenyl which

is optionally substituted by functional groups, aryl, alkyl, aryloxy, alkyloxy,
halogen, heteroatoms and/or heterocyclgs and/or interrupted by one or
more oxygen and/or sulfur atoms and/or one or more substituted or

unsubstihetetocpates grod ERticBaHL iteaupted i ihe@ionaty exjsitdad/dysulfur

functionagraukivy/8riné i nofesabsme AUIRNbIRIRIEMIRS Brbrploms
and/or heterocycles; C5-C12-cycloalkyl which is optionally substituted by

functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatoms
arfevéniatefondishss oliapalycsubstitisted \byvivioetinnabgroupsy suhsalitedryloxy,
bxafkmao{mbwgmpsnafu&oa@éhﬁ ﬁﬁd@KYhé{EbG%e(f‘alé?gSféfé}ﬁWO?d@W ethyl,
a egocycles red, oxyge 0
%é’gé@uﬁuér cg)éﬁ rlsfljrgj i o2 etero&/'(':le v%rﬂw §p?P3)r'1 (%ggurb/ tlg rﬁﬁﬁg’ -2-propyl
fuﬁEﬂcﬁiﬁY'broub@eéﬂj"b aIl%y‘Pe’HVi/Ioﬁ P&Rwoxyzﬂﬂﬁﬁ@éﬁ -Piéibroatmathyl-1-butyl,
arﬂiimethﬁtérhaiytles-rmthymamm;eatz-ddmmmgndwr farhedd, @shexyl, 3-hexyl,
fu ctio srztr?/cliﬁh Wpﬁ %ﬁ{ﬂglr{/rl? %QQF en, h|~':‘grt(’)5§tH{é}ﬂ}P)é penty,
d%?p'ﬁl)% Wi o B8 ik‘éf hoesdie 16 ﬁ%%’ﬂ%%ﬁéf& and 3 ﬁ‘é(lr;? pentyl,
m%ﬁ’dtﬁt‘@ﬂ“ﬂﬂdﬂéﬁ)r mé&dimgatr thundr sufid-disethyl-driaiin, one"t"@IthyI -1-butyl,
MR8 diniettilipeoutyl, Un b atitisthgl- Erbumgrouasltyplﬁdﬁ ?H%wlrn@lwls 2,4,4-tri-
t
WA A e %ﬁ%ﬁyni’fﬁﬁﬂd%a%"y Hdodeay!,
1 FORGRYb-prcIEagEhy 1, LPBTIGReSne e RERGHy| (SDBRIGHECY. ~ 1-octadecy
2-cyaitipdriyimetingd, (ter2-owtidpentytedmty, 2-peytidpniydpropyl,  cyclohexylimethyl,
2 hkythy e -mgt étblkli*%%ibﬁo%y’i‘eﬂbén%ﬂmtz b!feTtWFPﬁ@Hy% buibhenyimethyl
pr entyl,
ey {%' AT TSN, - EeRL snenypron
3 mmmeynweﬁwm rrRaiﬁMmeHyhtyl 12(9rmtw1nt@!p'é\ﬁipvle nhethinroRpeaty|, 2.4-
dichlorobenzyl, p-methoxybenzyl, m-ethoxybenzyl, 2-cyanoethyl, 2-cyanopropyl, 2-

methoxycarbonylethyl, 2-ethoxycarbonylethyl, 2-butoxycarbonylpropyl, 1,2-
di{methoxycarbonyl)ethyl, methoxy, ethoxy, formyl, 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl,
2-methyl-1,3-dioxolan-2-yl, 4-methyl-1,3-dioxolan-2-yl, 2-hydroxyethyl, 2-
hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 6-hydroxyhexyl, 2-aminoethyl, 2-
aminopropyl, 3-aminopropyl, 4-aminobutyl, 6-aminohexyl, 2-methylaminoethyl, 2-
methylaminopropyl, 3-methylaminopropyl, 4-methylaminobutyl, 6-methyiaminohexyi, 2-
dimethylaminoethyl, 2-dimethylaminopropyl, 3-dimethylaminopropyl, 4-
dimethylaminobutyl, 6-dimethylaminohexyl, 2-hydroxy-2,2-dimethylethyl, 2-
phenoxyethyl, 2-phenoxypropyl, 3-phenoxypropyl, 4-phenoxybutyl, 6-phenoxyhexyl, 2-
methoxyethyl, 2-methoxypropyl, 3-methoxypropyl, 4-methoxybutyl, 6-methoxyhexyl, 2-
ethoxyethyl, 2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybutyl, 6-ethoxyhexyl, acetyl,
CoF2(n-a)1-0)Hz2asp Where n is from 1 to 30, 0<a<nand b=0 or 1 (for example CF;,
CoFs, CH.CH2-Cinp)F2(n2)+1, CeFia, CsFi17, CioF21, CizFas), chloromethyl, 2-chloroethyl,
trichloromethyl, 1,1-dimethyl-2-chloroethyl, methoxymethyl, 2-butoxyethyl,
diethoxymethyl, diethoxyethyl, 2-isopropoxyethyl, 2-butoxypropyl, 2-octyloxyethyl, 2-
methoxyisopropyl, 2-(methoxycarbonyl)ethyl, 2-(ethoxycarbonyl)ethyl, 2-(n-
butoxycarbonyl)ethyl, butylthiomethyl, 2-dodecylthioethyl, 2-phenyithioethyl, 5-hydroxy-
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2,2-dimethyl-I-butyl, 2,3-dimethyl-I-butyl, 3,3-dimethyl-I-butyl,
2-ethyl-l-butyl, 2,3-dimethyl-2-butyl, 3,3-dimethyl-2-butyl, heptyl, octyl,

' 2-BlyMOBAS658631HE- methylpentyl, 1,1,3,3-tetramethylbutyl, 1 -nonyl, 1

-decyl, 1-undecyl, 1 -dodecyl, 1-tridecyl, 1-tetradecyl, 1-pentadecyl,

1-hexadecyl, 1-heptadecyl, 1-octadecyl,4}5 cyclopentylmethyl,

2-cyclopentylethyl, 3-cyclopentylpropyl, cyclohexylmethyl,

2-3ywrapentyletiByhydron:-BRaligxaastyll, Bérydrepndi6Mdoxalndecyl, 7-hydroxy-4-

dlgkagm;dfp]ethmhmgkwdrgm,dmw[ithlﬂ-h%d?bﬁntﬂist’m’]tnoxapentadecyl 9-
ny r a e zyl, p-

1 ﬁﬁ%@{ é&aﬁﬁw Q 5%’ .2 er{} SICH%(P/(I) g Xmﬁoxy -3-oxapentyl, 8-

yl, p-chlorobeniz benzy

Mywaﬁmhamew o wameahwe%ygn@sm spongpeptyl, 11-
metétonxyarbedwkamdeaﬂethoxysmbmwxge&‘wZibobtawnmdmyylpromﬁnethoxy 5-
1 3xé?1§'ﬁ$ﬁ’th°¥¥ -?%Yb C?Fho’gfelft%&’ ng’pgfﬂ lary: %ﬂ%xy-s 6

-dioxan-2- y 2-met oxolan-2-yl oxalan-2-y
2 FGRS beWévéﬁ&&Wagnﬂﬁmbxyarsmxwﬁm b1, 11-€thoxy-4,6-
6 -digaurdreyly| 13-eMronpdiByi2 2ricxapeciadssyl, B-athmyaxanonyl or 14-ethoxy-

4-gmonslidiadegyninohexyl, 2-methylaminoethyl, 2 25 methylaminopropyl,
3-methylaminopropyl, 4-methylaminobutyl, 6-methylaminohexyl, 2-
dimethylaminoethyl, 2-dimethylaminopropyl, 3-dimethylaminopropyl, 4-

difrrethyABRUURE NSRRI SHESKHEteH bY_MSIORA GRS @i aliy), Fvloxy,
pm@wwbmmmmﬁmhmewwamhmmmw one or more
4 HXXE&%Y“’sng%%ﬁ?@éﬁWB %W%}%&%ﬁ&)ﬂ%ﬁtd}bﬁwxuﬁg&whuted imino
3 @ﬁl&&ﬁl e t‘i%&?mx Mpérgh %\% oxyéag_ - te% i s%[-)gutenyl or
Mﬂaﬁ)&ﬂﬁ@%%%%@ﬁ@ﬁ@ib%@%% asnandb=0or1 (for
example CF3, C2F5, CH2CH2-C(M2)F2(0-2)+1, CsF13, C8F17, CloF21,

CEZ%%?-)AR?I‘@H Ei@)ﬂ@%r?éh‘?ﬂ?&é\ bteﬁ%}}u %tf%fl rqupale%r)(/)lxalkyl arlyloxy,

-dimet Ioroe

oS SRR A ﬂumapaﬁgeﬁo% e s,
methepiitiadpridqmapiithih ethairtieaybbnghisiephenyetistishiceamtam) ettighlorophenyl,
Z'ﬂmubtdﬁbwtzboW%Vlbﬁehyltygth&mﬂwﬁhenﬂ?de%ﬁ'ﬁéﬁh%ﬁh&nyl ethylphenyl,
3 @ESQ%% y’sg}%%ﬂé%ﬁ asé?tﬁ%@’ ot %%95%??94@ netopneny.
Qg;m B h aphthyl lsopropylnaphthyl
1%9@@9}%}8*12 tlemcaqyewatl'etyl 92 6-d|methylphenyl 2,4,6-trimethylphenyl,
2,6-dimethoxyphenyl, 2,6-dichlorphenyl, 4-bromophenyl, 2-nitrophenyl, 4-nitrophenyl,
2,4-dinitrophenyl, 2,6-dinitrophenyl, 4-dimethylaminophenyl, 4-acetylphenyl,
ethoxyethylphenyl, ethoxymethylphenyl, methyithiophenyl, isopropylthiopheny! or tert-
butylthiophenyl or CgFs.ejH. where 0 <a < 5.

Cs-C12-Cycloalkyl which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles is preferably cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl, dimethylcyclopentyl,
methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyl, butylcyclohexyl,
methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butyithiocyclohexyl,
chlorocyclohexy!, dichlorocyclohexyl, dichlorocyclopentyl, CiFzn-ay(1-0yHzas Where
n<30,0<a<nandb=0 or 1 ora saturated or unsaturated bicyclic system such as
norbornyl or norbornenyl.
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5-methoxy-3-oxapentyl, 8- methoxy-3,6-dioxaoctyl,
11-methoxy-3,6,9-trioxaundecyl, 7-methoxy-4-oxaheptyl, 11 5

+ mehoR00IESEROAIRINdecyl, 15-methoxy-4,8,12-trioxapentadecyl,
9-methoxy-5- oxanonyl, 14-methoxy-5,10-dioxatetradecyl,
5-ethoxy-3-oxapentyl, 8-ethoxy-3,6- dioxgoctyl,
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

1eet0ychalkBrykaindinResptondh-stitstRreda MnMURRI '§:0MO AAY alkyi,
SUBSHIEg O iunﬁgl"“akgﬁ‘étgsat%%" ar%?/ | ﬁr¥|9)§g a'%'f%‘gf' hag&%‘?”’
heteroatomy and/or ﬁg?erocy 1R Ana R{er?LFp? c&; RErIABY
o)Ey5ORemenyt SutnsiohexerYhRryelenrxenyndaygiobexagiant or CoFapn.a.s.oHz.
unRgwhetitLierBONMe agteLaRiib preterably vinyl, 2-propenyl, 3-butenyl,
cis-2-butenyl, trans-2-butenyl or 15 C"F2t,,.,i-(1 b)H2,-b where n 5 30, 0!5
a:s5nandb=0o0r 1. C6-C12-Aryl which is optionally substituted b )
ggggrcgcycle which

fuftd¥6n AT SRS TSR RTa YOSy BRI BNSLS” SHILERMRRLG

angl/optioaadiyo sybiitutedreyehurisijopakgsdupslyaryly lalkyh-aeidany Blkyloxy, halogen,
o et e et i g o
R IR ool R SR b,
meEeibRnei digiatayinyiyh heethpxatutiydimetarmyridi oy stiftiaropyridyl.

methylnaphthyl, isopropylnaphthyl, chloronaphthyl, ethoxynaphthyl,

2,5 sadaeBYlc 4l S EMBRIBMIP B DHS a2t EHIPa S Brbmatic ring which
2,6-dichlorphenyl, 4-bromophenyl, 2-nitro a‘hen [, 4-nitrophenyl, 25

2 1. QRSSO Rt JHREISOR R HRS B RIS AN svioxy, halogen,
4-hetetghtomayinditidysiergystasngnde dptinpatistinggshstsd, byedngithtopenpkygen
isaRanALNGPRemMd andrsit-oRBtsHRieRNQUBSRAEIRT (nalbiaiearmhb §aups, the

Ch- ich i tignal ituted.b '

iy MK Ry e B ARET oo eBlE: LRI SReEY > o
profsPERRYIB0R o b P RAT PERRHIERS! &RX80LEPreR iRitfodt - 1.3-Propenylene, 3-
mexbyldrpeiyand, dirazaklRpeipeayierie, nletnleatkyhtaza-1,3-propenylene, 1,4-
digueaby/ e wrdaexy!. disthuvl Qvsiph e akibhiidey denaxill 4-buta-1,3-dienylene.

methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl,

butyithiocyclohexyl, chlor_ocﬁohex_yl, dichlorocyclohexyl, .
difihe-aegresprrtioned fadicals-compyseax/of/hans/sesyitngions and/er supstituted
b er @rmubstitudesbitimiepomps nibato mmtiber ityeygesyatdior swifaresoms and/or imino

groups is not subject to any restrictions. In general, there will be no more than 5 in the
radical, preferably no more than 4 and very particularly preferably no more than 3.

If the abovementioned radicals comprise hetercatoms, there is generally at least one
carbon atom, preferably at least two carbon atoms, between any two heteroatoms.

The radicals R' to R® are particularly preferably, independently of one ancther,

¢ hydrogen;

* unbranched or branched C;-Cig-alky! which is unsubstituted or substituted by
one or more hydroxy, halogen, phenyl, cyano, C,-Ce-alkoxycarbonyl and/or
sulfonic acid substituents 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-methyi-2-propyl (tert-butyl), 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-1-
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norbornyl or norbomenyl. BO5/0198PC PF 0000056559/He 12
C5-C12-Cycloalkenyl which is optionally substituted by functional groups,
arpk etodosesdormye alkyloxy, halogen, heteroatoms and/or heterocycles is
preferably 3- cyclopentenyl, 2-cyclohexenyl, 3-cyclohexenyl,
2,5-cyclohexadienyl or C" F2t-,}3(1.b)Hj%. 5 3t, where n<30,05a<_nand
b=0or 1. A five- or six-membered, oxyg nitrogen- and/or

sulfur- cmnsnlmnk@f@mcwlﬂ w@%;@@wm"y?mwesm fupeliginiskhyl-1-
roups Q ete ms,an

geterpocf’l Iép ?Sifg'rke?(gy a%%ff? | ﬁ?%bhé‘en yrry °"E¥ ?ﬁr%q P‘i’H’" 4-methyl-

benzoxar®§MioRonAat ’BE'nz?rﬂlG'ﬁ'ib P%Mztﬂnﬁ‘f@l‘yi 2-penty| 2-methyl-3-

dimethy ipatitgly 1, maﬁlmaipebtyldimﬂldjﬁm]hwllmwoxﬁawimethyl 1-butyl, 3,3

dimethogymuiaih s iluaramyful) esasiac tm@?'%t P58y, -

b
an unsaturated, saturated or aroma IC rlng whic IS Op ona substitute

by functiBtRurdiRs e oMy 1596mky | HRIRSYY, Hd 5tetradecyl 1-hexa-
heteroatdmslanﬁmmmcyﬂsMrambtwnormrl';)'rhteiirppeadlmm,e @rayamasthyl,
oxygen Q%@WV&E@&W%@WWOZ @ﬂ%ﬁid&?ﬁ&ﬁmltu%%uto carbonyl)ethyl,
St R AT L e PRSI e ST crproy
1-oxa-1, B@W@Q@Xh L W?Mﬂ 1‘%“9’915?8% y;@\qlgcgﬂuoropentyl
oxa-1,5-padépidfiardisapantyd-Gydeoxylesgl and propylsulfonic acid;

1-C1 L4k Bagrens @{:@&%’M& Bﬁgc}m‘é%(fhtéi'ﬁﬁf %&Hbew}ﬁ r16(0 100 units and a

1-aza-1,4-huta-1,3- dlen?/ ene or 2-aza-1,4-buta-1 |ena/ ene.

abovemBXAG9ER AIRIT:S (%‘n%r?é'éybg{ﬂjgﬁ%ﬁmcﬂ’g%J %1?5ﬁfgpéﬁ1d/or
substitutBOdCHRS B HRHErodps, the number of oxygen and/or

sulfur ﬁtm@W{Pme@&WP@HM@tﬂmd FE4HEIR™ Grel referably
enera re. i ore

tghan 4 an&& er p:ﬁ?‘ r['y?a 8{ﬁry If%argtail R?%%?l?ﬁéﬁ% fﬁ%ﬁﬁaﬁﬁaﬁam

abovem@rﬂ?@?@ﬁ’kéﬂ%@@ﬂn Bdin@rspondieracchl b ASrHigradeeyst

one carBdRerarxaprddeyh il Ot 12 dctramairiddoyhaatb 8,8 Spkatvamxatstradecy!,
heterpat@rys. sy The radicals R1 to Rs are particularly preferably,

Cr ey m. LR ST e BT
hydroxy df?é}/tY&éﬂ'”Bhenyl cyano, C1-C5-alkoxycarbonyl and/or
The radicals R' to R® are very particularly preferably, independently of one another,
hydrogen or C;-C,g-alkyl, for example methyl, ethyl, 1-butyl, 1-pentyl, 1-hexyl, 1-heptyi,
1-octyl, phenyl, 2-hydroxyethyl,  2-cyanoethyl,  2-(methoxycarbonyl)ethyl,
2-(ethoxycarbonyl)ethyl,  2-(n-butoxycarbonyl)ethyl,  N,N-dimethylamino, = N,N-
diethylamino, chlorine or CH3O-(CH.CH,0),-CH,CH,- and CH3CH,0O-(CH.CH0),-
CH,;CH_- where n is from 0 to 3.
Very particularly preferred pyridinium ions (IVa) are those in which
e one of the radicals R to R® is methyl, ethyi or chiorine and the remaining radicals
R’ to R® are hydrogen;
« R®is dimethylamino and the remaining radicals R', R?, R* and R°® are hydrogen;
e all radicals R' to R°® are hydrogen;
« R?is carboxy or carboxamide and the remaining radicals R', R?, R* and R® are

hydrogen; or
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sulfonic acid substituents and has a total of from 1 to 20 carbon atoms, for
35 example methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl,

: 2-RIe00@0DHE5H9IHEs0butyl), 2-methyl-2-propyl (tert-butyl), 1-pentyl,

2-pentyl, 3-pentyl, 2-methyl-I- BO5/0198PC PF 0000056559/He 13 butyl,
3-methyl-I-butyl, 2-methyl-2-butyl, 3-metfjyl-2-butyl, 2,2-dimethyl-I- propyl,
1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-I-pentyl, 3-methyl-l-pentyl, 4-methyl-
1-pentyR' 2ndfli e RbamdyR® arertigothr penbytadt /Befibhiiéreeaitylthe remaining
2-methylZs0a011, ﬁenghmtﬂgd%ﬁéﬁfnethyl'|'bUtyl'

[ utyl, 2-ethyl-I-butyl,

2,3-gimeth I_l_PUtﬁj 3,3.5 cHﬂmethyl-l-

2 3GiRATICY B oS8 N RISy 1-2-butyl, 1- heptyl, 1-octyl, 1-nonyl,

1-decyIR] tafierg hydmaescor, 1-tetradecyl, 1-hexa- decyl, 1-octadecyl,
2-hydroyivetthebeaiedis RPRERY 19 By SrtApeRid e remaining radicals R to R®
2-(meth%¥<;§,rc%8§¥}gethyl, 2-(ethoxycarbonyl)ethyl,

2-(n-butoxycarbonyljethyl, trifluoromethyl, difluoromethyl, fluoromethyl,
pentafluoroethyl, heptafluoropropyl, 10 heptafluoroisopropyl,

nofeayl ymandibulaly npredd hoert pgridiniyin ok ¢EN creppyridinium, 2-methylpyridinium,
u@aﬁylﬂwmﬁﬁe@%yﬁmawgﬁwm%@w HOSUGHRAIHERIS:
butylene glycols and oligomers’thereof having from 1 to 100 units and a
hydrogen atom or a C1-C5-alkyl group as end group, for example
R\Gryertalaly PEfrmakpGiazinigmiens (IVb) are those in which
RAO.(CHE@W@M@&%@,;;@HZCHZCHZCHZO- where RA and RB are
preferab methyl.orat ' f fr ] 1
particruIa@égﬁ%ﬁ%@%ﬁgggn@I%@%Zo;eemrﬁy%@gig%(@%%@ﬂ%mca's R'to
3,6,9-tridkaRIEANIEIED trioxaundecyl, 3,6,9,12-tetraoxatridecyl and
3,6,9,12-tetraoxatetradecyl; vinyl; and 20 N,N-di-C1-C6-alkylamino, for
ewww%ﬁ;{wﬁmﬁf@m@mmmmmqﬂ%m%m gels R (o RH

are very particularly preferably, indepen of.pne another rogen

or 1 O DGR O LT LB B kT TS ARETeTey of one
1-heptyl anesher. sygrogaeermetty @oxyethyl, 2-cyanoethyl,
2-(methdXyisanabogbetmdthdt @tathyy frbod A} aileyhethy! and R® is hydrogen.
2-(n-butoxycarbonyl)ethyl, N,N-dimethylamino, N,N-

Very particularly preferred pyrazinium ions (IVd) are those in which
e R!'is hydrogen, methyl or ethyl and R? to R* are each, independently of one
another, hydrogen or methyi;
» R'is hydrogen, methyl or ethyl, R? and R* are methyl and R® is hydrogen;
¢ R'toR*are methyl; or
e R'to R*are methyl or hydrogen.

Very particularly preferred imidazolium ions (IVe) are those in which
e R' is hydrogen, methyl, ethyl, 1-propyl, 1-butyl, 1-pentyl, 1-hexyl, 1-octyl,
2-hydroxyethyl or 2-cyanoethyl and R to R* are each, independently of one
another, hydrogen, methyl or ethyl.
Very particularly preferred imidazolium ions (IVe) are 1-methylimidazolium,
1-ethylimidazolium, 1-n-butylimidazolium, 1-n-octylimidazolium, 1-n-dodecyl-
imidazolium, 1-n-tetradecylimidazolium, 1-n-hexadecylimidazolium, 1,2-dimethyl-
imidazolium, 1,4-dimethylimidazolium, 2-methylimidazolium, 3-methylimidazolium, 3-
etylimidazolium, 3-n-butylimidazolium, 3-octylimidazolium, 4-methylimidazolium, 2-
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radicals R' to R5 is methyl, ethyl or chlorine and the remaining radicals R’
to R5 are hydrogen; R3 is dimethylamino and the remaining radicals R’,
A2, R4 and R5 are hydrogen; all radicalg R' to R5 are hydrogen; 35 R2

is 0X mai d
Z%%%%BO%%%@C%%@ g%og}orge %Eﬁ"éﬁﬁg!ﬁéﬂ@ Rlﬁf orBF'?% 14

{8@%%‘5131 4-buta-1,3-dienylene and the remaining radicals R',
R2 R4 and R5 are hydrogen; and, in particular, those in which R'to R5
arydrygagenany predavedipnaarinatng( e RV mqﬂzq*)qr@thub@ndvmh
remaiping o y arly, pre
pyrldlnlur%l %ﬁ@%@% dcr}é%@ ﬁ?ﬂﬁ é)’%e'gtﬁ\é% t’éI% Meopen(a EIOf one

2-ethylpyHtaemNysiregan-or m%‘l'Mprrldmlum and
2 methyl -3-ethylpyridinium. 10 Very particularly preferred pyridazinium

a”yéﬁef@rwa ihasBiuif Bk S U AR ATwhER Of the

radlcals 0 IS methyl and he remaijning radicals R' to R4 are
hydroger? ttg Nl Lt dmy‘?ﬂéqu?'e B%ﬁﬂﬁh 13?)' 1P9FR/2) TP Whose

in which R'is hydrogen, methyl or ethyl and R2 to R4 are each,

ingkeneingl paic ahmereheres B Qyraxsiias &hemeation iy Be wmaveslopppRzolium and

me‘-tg)dlﬁ)\ ﬁﬁﬁx&r%ﬁl?ﬁ’ R4 are methyl and R3 is hydrogen. 20

In the process of the invention, very particularly preferred 1-pyrazolinium ions (IVi) are
those in which
¢ R'to R®are each, independently of one another, hydrogen or methyl.

Very particularly preferred 2-pyrazolinium ions (IVj) or (IV}’) are those in which
o R'is hydrogen, methyl, ethyl or phenyl and R? to R® are each, independently of
one another, hydrogen or methyl.

Very particularly preferred 3-pyrazolinium ions (IVk) or (IVK’) are those in which
» R'and R? are each, independently of one another, hydrogen, methyl, ethyl or
phenyl and R® to R® are each, independently of one another, hydrogen or
methyl.

Very particularly preferred imidazolinium ions (V1) are those in which
e R' and R? are each, independently of one another, hydrogen, methyl, ethyl,
1-butyl or phenyl, R® and R* are each, independently of one another, hydrogen,
methyl or ethyl and R® and R® are each, independently of one another,
hydrogen or methyl.

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

» R'and R? are each, independently of one another, hydrogen, methyl or ethyl
and R® to R® are each, independently of one another, hydrogen or methyl.
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Very particularly preferred pyrazinium ions (IVd) are those in which R'is
hydrogen, methyl or ethyl and R2 to R4 are each, independently of one

» aretsodostsEEROr methyl; R'is hydrogen, methyl or ethyl, R2 and R4

are methyl and R3 is hydrogen; 25 R'to R4 are methyl; or R'to R' are
methyl or hydrogen. Very particularly pr; erred imidazolium ions (IVe) are
those in which R1 is hydrogen, methyl, ethyl, 1-propyl, 1-butyl, 1-pentyl,
1-bewypatiegidy sléfériadinies2divlum Ry avearshViChre2R8s8 hakich

each, ndengnaciib ol onc, anotict WY eae M VL LBV MEo: ety and
particulary pregerreg idazonam 1o szl%ﬁgare -rhe Hy‘ﬁ?nldazg |L¥m, y

1-ethylinfo i@ Riate aagh.indenandentielana anothay ivdiegemormethyl.

1-n-dodecyl- imidazolium, 1-n-tetradecylimidazolium,

10 rarROUIy drgeHef mazefimadny &éowpg‘@rgli%gﬂ ox O|ilf_m ions (IVp) are

1,4-dimethylimidazolium, 2-methylimidazolium, e idazolium, 3-
et%ﬁﬁ?d'ﬁ I Pn 3-n-butylimidazolium, 3-octylimidazolium,
4-methylRhig&ydregenometbgiEtes eprmy) b0 RSGBEIgRS are Bach, independently

ethylimidﬁ@{moﬁﬂiw;{@mﬁ@myn-octyI-4-methyIimidazolium and
1,4,5- trimethylimidazol i um. Very particularly preferred pyrazolium ions
(Ivf), (IVg) or (IVg') are those in which 5 R'is hydrogen, methyl or ethyl
an(PRPReiRUagPEierrethtiefeiaaeliymopen & VahdtMad, anibvageiesthose in which
methyl. R angaRfiadosich) migspeddeyitnzsi|one aaoméry hydieg éhpsetinyétigh or
R'to R4 ﬂ@rﬁm ﬁd@pﬁg%@Wﬁ@@g&gaﬁénﬁr hydrogen or methyl. 10

[

As very partiCularly preferred pyrazolium ions, mention may be made of
pyrazolium and 1,4-dimethylpyrazolium. In the process of the invention,
vevprpaaitioldatly preferred 1128y haaslivimrions f ( MiVaier B/ thoare thoséiolwhich
R' to Re Rresadfdiofere ARt edlyParaasrosnarRP HE0sIh GhdepEndently of one

another, hydrogen or methyl, or R? and R® are together 1,4-buta-1,3-dienylene.

Very particularly preferred pyrrolidinium ions (IVs) are those in which
e R'is hydrogen, methyl, ethyi or phenyl and R? to R® are each, independently of
one another, hydrogen or methyl.

Very particularly preferred imidazolidinium ions (IVt) are those in which
« R'and R* are each, independently of one another, hydrogen, methyl, ethyl or
phenyl and R® and R® and also R® to R® are each, independently of one
another, hydrogen or methyl.

Very particularly preferred ammonium ions (IVu) are those in which
. R'to R® are each, independently of one another, C;-C;g-alkyl; or
e R'and R? are together 1,5-pentylene or 3-oxa-1,5-pentylene and R® is C-Cg-
alkyl, 2-hydroxyethyl or 2-cyanoethyl.

Examples of tertiary amines from which the quaternary ammonium ions of the general
formula (IVu) are derived from quaternation by the abovementioned radical R are
diethyl-n-butylamine, diethyl-tert-butylamine, diethyl-n-pentylamine, diethylhexylamine,
diethyloctylamine, diethyl(2-ethylhexyl)amine, di-n-propylbutylamine, di-n-propyi-n-
pentylamine,  di-n-propylhexylamine,  di-n-propyloctylamine,  di-n-propyl(2-ethyl-
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Very particularly preferred 2-pyrazolinium ions (1Vj) or (IVj') are those in
which R'is hydrogen, methyl, ethyl or phenyl and R2 to Re are each,

» InchBoUbDSE589/HY) one another, hydrogen or methyl. Very particularly
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preferred 3-pyrazolinium ions (IVK) or (IVK') are those in which R1 and R2
are each, independently of one another, ydrogen, methyl, ethyl or phenyl
and R3 to Re are each, independently ot one another, hydrogen or 25

Magkyl)aveine Paiiepiopylamglaing, iaissrepplaprepyiathine AbRSOBEyIButylamine,
w ' a . Of O en,,..
) yﬁ%m@iﬁ@%r%‘iﬁ%%%%‘ﬁ%@%%%%Wég’iﬁaﬁﬁen y Sisspiopyice
arfStkienyaraen, sd-meulebwiamineand Mg oy Rursopapine, di-n-butyl-n-
ingepylaiindy difrobatydimotyieminey diiegbutyootytzimiie \/dirp-patyi(2+ztHylhexyl)amine,
i e b Lo T
R T T TR R
BOsigicselpeRRDIE 066 TEPMpiREiding\Nsisartoryipipgrisiagety-n-butylpiperidine,
imicgee bityiBipendine/ w@h(bumpiwermﬁsmmsﬁbiﬁhpﬁétmﬁ& NR-Ba8imorpholine,
in n t 0
ARG N B AYERIRE, AL ERABHGE, TE SRy
pa“r’t‘i&’!ﬁa}‘IQ%ré?‘é??é‘&%h’u%iﬂtﬂfem'ﬁm@&v&'%?’w&"éﬂB’%%l%MUﬁn idhRenzyl-N-n-
(I\Boyydaailiteo seN;NadcethiR- pstdlyidenge n, KatHigthgtpylotuigdreny| AhN-8-butyl-p-
AR Eroph B B T O apehtliamine,
r icu -triazolium i : .
L R T R
hydrogen, methyl, ethyl or phenyl and R3 is hydrogen, methyl or phenyl.
\amemréweﬂmreénﬁm L¢R/5y trapg olllisopropg|étiylartiivie) afidtiyl-teardutylamine,
t BUis b . etRYNAGRCHE i
egcﬁ%mg%%ﬁa%ﬁ“?e of (‘)ﬂn)é%ggyg'ta\ r h' r%ee’n%}ﬂ%?ﬁ%tg@ ZB §ﬁ§ R%"ne and

SR FRINESI 08 (Ve Trom;ReQRd fRomers.

Particularly preferred tertiary amines are di-n-butyl-n-pentylamine and tertiary amines
derived from pentyl isomers. A further preferred tertiary amine which has three identical
radicals is triallylamine.

Very particularly preferred guanidinium ions (IVv) are those in which
e R'to R°® are methyl.

Very particularly preferred cholinium ions (IVw) are those in which

e R' and R? are each, independently of one another, methyl, ethyl, 1-butyl or
1-octyl and R® is hydrogen, methyl, ethyl, acetyl, -SO,OH or —PO(OH).;

e R'is methyl, ethyi, 1-butyl or 1-octyl, R? is a =CH»-CH,-OR* group and R? and
R* are each, independently of one another, hydrogen, methyl, ethyl, acetyl,
-SO,0H or —PO(OH),; or

e R'is a -CH,-CH,-OR* group, R? is a —=CH,-CH2-OR® group and R® to R® are
each, independently of one another, hydrogen, methyl, ethyi, acetyl, -SO,OH or
~PO(OH),.
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Very particularly preferred pyrrolidinium ions (IVs) are those in which R'is
hydrogen, methyl, ethyl or phenyl and R2 to Re are each, independently of

+20pmeoanosessadmerogen or methyl. Very particularly preferred

imidazolidinium ions (IVt) are those in which R' and R4 are each,
independently of one another, hydrogen, jethyl, ethyl or phenyl and R2
and R3 and also R5 to Re are each, indeér:endently of one 25 another,

hyHsegsimey mmﬁy&e&'@mmaaﬁcuaﬂy(wwsear@dt%am@niwmcierﬁ'(Iy%@&ed from

th%%ﬁlgw&ﬁb s{érh 1 angqb% ;??en C;ngt%?twdgnr}llgtc’f g &ra]l%ten?yl 8-methoxy-3,6-
3 GH0E e ORISR, 2T HIRRERRYbr 1 1-Methoxy-4,8-
2 -dimoetiegly! E Xt eory- mmyrmmémywmmwe:q@twmwl 14-meth-

"rﬁlb%r%ti geg%ﬁﬁb AR 268 ér&B}aoctyl 11-ethoxy-

qu na,tlon oned radical R re dlet I-n-butylamine

Q?(XB rne %gﬁ%pﬂ‘h Ad-¢ sAipXAHRdecy; 15-ethoxy-
dléﬂ$y16dfwaﬁw@adﬁsmmtwwmnamm 1drmtpmpg4rm:mmg¢cy|

di-n-propyl-n- pentylamine, di-n-propylhexylamine, di-n-propyloctylamine,

di P 7 mine,

du-*s7 %Bw%hg &yrélenﬁg }gl%rcﬁﬁ an rgg)%ggéﬁg/%ﬁggpropy utylamine,
dusop‘fop%lﬁ@réy%%ﬁ?& %ﬁﬁ%ﬂgﬁ@ﬁ?ﬁﬁﬁé‘omﬁoﬁn@wé@faﬁ pasticular butyl,

diisopropgtButel ey batactyl.di-n-butylethylamine,
di-n-butyl-n-propylamine, di -n-butyl-n- pentylamine di-n-butylhexylamine,

di-p-but tyI mine d eth amlne 5 N- -butyl rrolldlne
N A e T A SRR AR RSP R, ez
N rqrmrrmmmwmrm@lanﬂn@lcawmﬁ@myi@wméxylamm m\naaclwm ions are

busyétyetah ®rstarsine. idlikepispynpas dinmoniiapiRipylpiperidine,
N-n-butylplperidine, N-sec-butylpiperidine, N-tert- butylpiperidine

N R BRI, AP oL MR ERRATRD B PATHAE 1e)

N-(dihape gengralyyetdireatinng ah gronpssdplo Byl dnBin®, Mbehz{2|nd-13 of the
bUBéﬁM@&aNé“Sﬂﬁwbyh&épbdﬁtﬁseaM,,%rd&ﬁmbﬂ tpiyisianex*, Cs*, Mg®, Ca®,
d glab @\bté%ﬂ ﬁgwl%ﬁe hﬂieta)duoe}g&ylgm%d%a-propylbenzylamme
i-n-butylb

nzylaming,
As anions, it is in principle possible to use all anions.
The anion [Y]™ of the ionic liquid is, for example, selected from among
the group of halides and halogen compounds of the formulae:
F, CI, Br, I', BFy, PFg, AICly, Al.Cly, AlsClyo, AlBry, FeCls, BCly, SbFg’, AsFe, ZnCly,

SnCly, CuCl;, CF3S0y, (CF3S0s).N', CFsCO;, CClLCO,, CN’, SCN’, OCN’

the group of sulfates, sulfites and sulfonates of the general formulae:
S0, HSO,, SO5%, HSOy, R*0S0;, R*SOy

the group of phosphates of the general formulae
PO.%, HPO,Z, H.PO,, R®PO,%, HR®PO,, R®°R°PO;

the group of phosphonates and phosphinates of the general formulae:
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diethylphenylamine, di-n-propylphenylamine and di-n-butylphenylamine.
15 Preferred tertiary amines (IVu) are diisopropylethylamine,

diegpyhdpfobbteaune, diisopropylbutylamine, di-n-butyl-n-pentylamine,

N,N-di-n-butylcyclohexylamine and tertiary amines derived from pentyl
isomers. Particularly preferred tertiary amines are di-n-butyl-n-pentylamine
and tertiary amines 20 derived from penﬁ?l isomers. A further preferred
terﬁw@%qmw@gbmﬁh{ee identical radicals is triallylamine. Very
particularly preferred guaniainium ions (IVv) are those in which R'to R6
are methyl. 25 Very particularly preferred cholinium ions (IVw) are those in
wHi greuRre phosphitesiehthegeprratiermylagone another, methyl, ethyl,
1-lropt OHPOFG ML ROG, RBRO [Ty RS RN, rReHiplosthyl, acetyl, -SO20H or
-PO(OH)2; R'is methyl, ethyl, 1-butyl or 1-octyl, A2 is a -CH2-CH2-OR4
group and R9 and 30 R are each, independently of one anather,

hy i geRvPRERMPSRIPRIIeS A0H Phosphisties of e SRARigLIFMiaes a
-CRRR; GEHPQ SR RPO5 R*MACR-CHrORS group and R3 to R5 are
each, independently of one another, hydrogen, methyl, ethyl, acetyl,
-SO20H or -POéOéI—g\Z SS#OﬁﬁlgsPC F 0000056559/He 18

Pa chfgpl'?/?{r%? PRYIERSIHS S Sﬁg?ﬁfﬂﬁ%ﬁ%‘ ose in which R3 is
seRG8Pfrom among hydrogen, methyl, ethyl, acetyl,
5-methoxy-3-oxapentyl, 8-methoxy-3,6- dioxaoctyl,

11ﬂ§mdib%§%%%ﬁ2@§£@¥@%mB%?‘y'4'°xaheptyl, 11-methoxy-4,8-

dioxa ] | }‘éb 12-trioxapentadecyl, 9-methpxy-5-oxanonyl,
1AHRE I S0 At B0 MBS PO HURREOR NORIORY.
8-&thtS9.B, BBAALLyI, 11-ethoxy- 3,6,9-trioxaundecyl,
7-ethoxy-4-oxaheptyl, 11-ethoxy-4,8-dioxaundecyl, 15-ethoxy-

4,8 12-trioxapentadecyl, 9-ethoxy-5-0xanonyl or

14%%]%%9(“-50 ﬁgg&nzﬁ?ggga%h?yﬂ grré:_/i f)gérr?fjc%%rly preferred phosphonium

ior@aﬂgk"fr??ﬁ&e in which

the group of carbonates and carbonic esters of the general formulae:
HCOy, COs%, R*COy

the group of silicates and silicic esters of the general formulae:
Si0*, HSIO.¥, HzSi04%, H3Si04, R*SiO.*, R*R’SiO,%, R*R°R°SIO,, HR®SIO,?,
H,R*SIO,, HR®*R®SIiO,

the group of alkyl silane and aryl silane salts of the general formulae:
R®SiO.*, R®R®SIO.?, R*RPR°SIO", R®R°R°SiOy, R*RPR°SIO,, R®RPSiO:*

the group of carboximides, bis(sulfonyl)imides and sulfonylimides of the general
formulae:
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10 R1to R3 are each, independently of one another, C1-C13-alkyl, in
particular butyl, isobutyl, 1-hexyl or 1 -octyl. Among the abovementioned
heleEqsdisseaEg/pR the pyridinium ions, pyrazolinium ions, pyrazolium
ions and imidazolinium ions and also the imidazolium ions are 15
preferred. Preference is likewise given to ammonium ions. The metal
cations [M']+, [M2]+, [M3]+, [M4]2+ and m5]3+ment|oned in the formulae
(Isla) to (lllj) are g@nerally metal cations oQgroups 1, 2, 6, 7, 8, @ 10, 11,
12 and 13 offfa riodic Table. Suitghle He@l cations areRéor ¢ lele,
Li+, Nat, K+, Cs+, g+ Cat+, 20 Bat+, Cr* Fee+, Fe3+, Cot+,

Cu2+, Ag+, Zﬁp__jgd Al3+. As anlon It |§f rinciple possﬁget se aII
anions. The anion[JY]"- of the ionic I|qU|d |Su’r‘ example, se j

among 25 the gr

F, b &&;ﬁofﬁfe‘ﬂmﬁ’é:s%ﬂﬁ frmhdla:A13010-, AlBr4, FeCl4, BC14,
SbF3, AsFe,7nCI3, SnCI3, CuC12, CF3S03, (CFBSO3)2N CF3CO2,
CCI3CO2, CN SCN OCN 30 the group of sulfates sulfites and sulfonates
of the general formulae: SO4e , HS04 ,§D23R% HSO03 , R'OS03 , RRSO3
the group of phosphates of the general fprmulae P04&, HPO42-, H2PO4
RaP042-, HRPO4 , RRbPO4 35 the g,rﬁu,g of phosphonates and
phosphinates of the general foRPri}a8: BOSADIERC PF 0000056559/He
19 R'HPO3,R'RbPOz, R'RbPOa the group of phosphites of the general

p of halides and halogéh compounds of the f@mulae

5 form&&%uf&%%okﬁg%'a EF%BQ& s genErdifoul® RPPO3 5 the
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25

group 0258 osphonites and
R'Rbpo
geﬂp{grqumnnglometalates of the general formula

osp Inites of the general formulae:
'HPO03, R'R'PO R'HPO' the group of carboxylic acids of the

[MHalJ*,

where M is a metal and Hal is fluorine, chlorine, bromine or iodine, g and r are
positive integers and indicate the stoichiometry of the complex and s is a positive
integer and indicates the charge on the complex;

the group of sulfides, hydrogen sulfides, polysulfides, hydrogen polysulfides and
thiolates of the general formulae:

§%, HS', [S\F, [HS\T, [R°ST,

where v is a positive integer from 2 to 10;

the group of complex metal ions such as Fe(CN)e*, Fe(CN)s*, MnO, ", Fe(CO),".

Here, R, R° R° and R® are each, independently of one another, hydrogen, Ci~Cao-
alkyl, Co-Cis-alkyl which is optionally interrupted by one or more nonadjacent oxygen
and/or sulfur atoms and/or one or more substituted or unsubstituted imino groups, Ce-
Cys-aryl, Cs-Cy2-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 is optionally 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.
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10 R'COQ' the group of borates of the general formulae: BO33-, HBO32- ,
H2B03, R'RbB03, R'HB03, R'B032-, B(OR")(ORb)(OR")(OR)', B(HSO4) ,

' B(RFSE00865941teup of boronates of the general formulae: R'BO22

R'RbBO" the group of carbonates and carbonic esters of the general
formulae: 20 HCO3, CO32, R'CO3 thegroup of silicates and silicic esters
of the general formulae: Si044-, HSi043 , H2Si042', H3SIO; , RaSi043',
R'R&8I0G2CRBIkR Bieh HRpidAaly [dEpRiiRd- byl RIRLRIGA gfotips, grodipalkyl,
of vkl amgiexyd RaGalRNReRRbaOME BrafstehaldrIciaeis Ror @2ample, methy),
< ERRCIRG RABR SRR 08 NI SO RRICIANE oy, 2
group of carboxi |(_j°eP§:'bls su#bnfl?iml as'&ha To%yrflpfﬂ ALY thEPyh octyl, 2-
geithyiiend Bhfhideetipentyksecr-dadecdsissragiasy 2beadery joctadecyl, 1,1-
RaliméByiRmopdl 1, NdixhethyBotyR b101 B{8-4etrmdiHyibutyh Wemitymatpidgiothy!, o,c-
theigRRRIBEAR)M WanR aﬁlalp'-t& et &-(BanishaiifefiuB-Siorobenzyl, 2,4-
alléoxidﬂgbandg{fgyloxidgs ot the 9ener I'for#?ula WfeB- 2 &
ichlorobenzyl, ~ p-methoxybenzyl, m-ethoxybenzyl, 2-cyanoethyl, 2-cyanopropyl,
2-methoxycarbonylthyl,  2-ethoxycarbonylethyl,  2-butoxycarbonylpropyl, 1,2-di-
(methoxycarbonyl)ethyl, 2-methoxyethyl, 2-ethoxyethyl, 2-butoxyethyl, diethoxymethyl,
diethoxyethyl, 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 2-methyl-1,3-dioxolan-2-yl, 4-methyl-
1,3-dioxolan-2-yl, 2-isopropoxyethyl, 2-butoxypropyl, 2-octyloxyethyl, chloromethyl,
trichloromethyl, trifluoromethyl, 1,1-dimethyl-2-chloroethyl, 2-methoxyisopropyl, 2-eth-
oxyethyl, butylthiomethyl, 2-dodecylthioethyl, 2-phenlythioethyl, 2,2,2-trifluoroethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 6-hydroxyhexyl,
2-aminoethyl, 2-aminopropyl, 4-aminobutyl, 6-aminohexyl, 2-methylaminoethyi,
2-methylaminopropyl, 3-methylaminopropyl, 4-methylaminobutyl, 6-methylaminohexyl,
2-dimethylaminoethyl, 2-dimethylaminopropyl, 3-dimethylaminopropyl, 4-dimethyl-
aminobutyl, 6-dimethylaminohexyl, 2-hydroxy-2,2-dimethylethyl, 2-phenoxyethyl,
2-phenoxypropyl, 3-phenoxypropyl, 4-phenoxybutyl, 6-phenoxyhexyl, 2-methoxyethyl,
2-methoxypropyl, 3-methoxypropyl, 4-methoxybutyl, 6-methoxyhexyl, 2-ethoxyethyl,
2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybutyl or 6-ethoxyhexyl.

C.-Cis-Alkyl which is optionally substituted by one or more nonadjacent oxygen and/or
sulfur atoms and/or one or more substituted or unsubstituted imino groups is, for
example, 5-hydroxy-3-oxapentyl, 8-hydroxy-3,6-dioxaoctyl,  11-hydroxy-3,6,9-tri-
oxaundecyl, 7-hydroxy-4-oxaheptyl, 11-hydroxy-4,8-dioxaundecyl, 15-hydroxy-4,8,12-
trioxapentadecyl, 9-hydroxy-5-oxanonyl, 14-hydroxy-5,10-oxatetradecyl, 5-methoxy-3-
oxapentyl, 8-methoxy-3,6-dioxaoctyl, 11-methoxy-3,6,9-trioxaundecyl, 7-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.

If two radicals form a ring, these radicals can together form, for example, 1,3-
propylene, 1,4-butylene, 2-oxa-1,3-propylene, 1-oxa-1,3-propylene, 2-oxa-1,3-
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R'0’; the group of halometalates of the general formula [MgHalrl'-, 10
where M is a metal and Hal is fluorine, chlorine, bromine or iodine, g and

iraiRF posgpssgsgrgers and indicate the stoichiometry of the complex and s

is a positive integer and indicates the charge on the complex; the group of
sufides, hydrogen sulfides, polysulfides, Jaydrogen polysulfides and 15
thiolates of the general formulae: S2-, HS", [S,]2-, [HS,]-, [R'S]’, where v is
a élitéﬂi‘?ﬂ?léﬂh?%ara‘iam@ﬁibﬁ&hﬁhﬂa rqg&@ﬁ@lﬁwlﬂéﬁ‘qtﬁlmﬁe%yﬁgés1,4-buta-
F ' 4. 4. . r R ~and Rd are
SMIydne GNRR Mt B “azg 1, 3:0utd- 1 3 -
each I#r{%?g g@gde’r\l%% of one %n ogtk?er,ay%?o%gpe%l? j@S%!%IkBﬁ,%'eny'eng as fused
C?—’tkl‘ﬁgﬂ%/ﬁ’mch is optionally interrupted by one or more nonadjacent
oxygen and/or sulfur atoms and/or one or more substituted or

UNEND SIS 197IRBrEatsht CRydehaRtybr Ceeitfar 21oMRE O ClnArly Gi s is in

six-men]ber d, oxygen-, nitrogen- and/or sulfur 25 comprising heterocycle

wiREREIRIZ N HNT IR ABGERREFTBAM Y Amplically 'S5iliFRe pyihe Size of the
aréaflieat o ghevayelics yitinga oniketrupanesy dnwibr derecosagertkard/forin the
SUlispecave s aaICUNprsTerabInRsemigne ke W e QoA PaHisiRHY PHBRAENRS. more
IR 1 ARERLRREHOR SR 7 PR AIUIRRAH SHOSIERDY: teast two
functional groups, atyl, alkyF aryloXy, alkyloxy, halogen, héteroa ons
arRAHCA&BRBR, REbYCRTANY 19R Pelaraemio056559/He 21 Here,

C,-C,8-alkyl which is optionally substituted by functional groups, aryl, alkyl,

argoptitdley 9y - RIS EP IRIIRB G FBSRNEHR B ETBF R4 Siniffo, methyiimino,
exampFle |riTr}]ert,hyIﬁ_ et@}{l .ﬁgo;tyl |§oq&i)|ﬁf{rlf n-buty_l', sec-butyl, tert-butyl,

pe'ﬁ?y ,Oﬁ’gxyf, ﬂ’epR}I’, ogﬂ/, - Ee[ﬁﬁﬂ Y Q;4,4-tr|methylpentyl, decyl,

dodecyl, tetradecyl, headecyl, octadecyl, 1,1 5 dimethylpropyl,

1, Fatinmetipdipdizes 1ol tha-précumetindbtion, Brnieinlphemnathyodpe: refers, for

Si_ch orollg'eer?z; ¥r'le§%rl_]%Qﬁghﬁ%{@%ﬂé%w&m%%%%%%ﬁ gﬁl’mino, Cy-
2-&%&%?89ﬂn8¥ﬁ83ﬁ[’ C,-Cq-alkoxy. Here, C,Cs-alkyl is methyl, ethyl, propyl,

isopropyl, n-butyl, sec-butyl or tert-butyl.

Ce-C14-Aryl which is optionally substituted by functional groups, aryl, alkyl, aryloxy,
alkyloxy, halogen, heteroatoms and/or heterocycles is, for example, phenyl, tolyl, xylyl,
o-naphthyl, B-naphthyl, 4-diphenylyl, chlorophenyl, dichlorophenyl, trichlorophenyl,
difluorophenyl,  methylphenyl, dimethyiphenyl, trimethylphenyl, ethyiphenyl,
diethylphenyl, isopropylphenyl, tert-butyiphenyl, dodecylphenyl, methoxyphenyl,
dimethoxyphenyl, ethoxyphenyl, hexyloxyphenyl, methylnaphthyl, isopropylnaphthyl,
chloronaphthyl, ethoxynaphthyl, 2,6-dimethylphenyl, 2,4,6-trimethylphenyl, 2,6-
dimethoxyphenyl, 2,6-dichlorophenyl, 4-bromophenyl, 2- or 4-nitrophenyl, 2,4- or 2,6-
dinitrophenyl, 4-dimethylaminophenyl, 4-acetylphenyl, methoxyethylphenyl or
ethoxymethyiphenyl.

Cs-C12-Cycloalkyl which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, halogen, heteroatoms and/or heterocycles is, for example, cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methyicyclopentyl, dimethyicyclopentyl,
methyicyclohexyl, dimethylcyclohexyil, diethylcyclohexyl, butylcyciohexyl,
methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butylthiocyclohexyl,
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2-methoxycarbonylthyl, 2-ethoxycarbonylethyl, 2-butoxycarbonylpropyl,
1,2-di- (methoxycarbonyl)ethyl, 2-methoxyethyl, 2-ethoxyethyl,

' 2-Pit6Q0deh8d{noxymethyl, 10 diethoxyethyl, 1,3-dioxolan-2-yl,

1,3-dioxan-2-yl, 2-methyl-1,3-dioxolan-2-yl, 4-methyl- 1,3-dioxolan-2-yl,
2-isopropoxyethyl, 2-butoxypropyl, 2-ociggoxyethyl, chloromethyl,
trichloromethyl, trifluoromethyl, 1,1-dimethyl-2-chloroethyl,

2-ahéarasygishexyl pdiciiasteycisiyexily idibbigrvhjciopehtyl @-dosidartedoet vplaturated

2-piegdlly &yt ¥uchag ribilemipes PibrodmgAyPxyethyl, 2-hydroxypropyl,
3-hydroxypropyl, 4-hydroxybutyl, 6-hydroxyhexyl, 15 2-aminoethyl,

2-aminopropyl, 4-aminobutyl, 6-aminohexyl, 2-methylaminoethyl,

2-MiveyRISikGRORered. eIeMariearBpandhnseihitapmREsing heterocycle is, for
6- mthylanmqhexmoahdumeﬂpmmlbmwl,ua:dyneﬂemmmamowbxolyl dioxyl,
3-JURshdesin OprB%ﬁtl%aQtW thy il engfﬁ%ﬁ%}l}ﬂor‘eﬁ%ethymywl

h droxy-2,2-dim eno
RN m&fﬂﬁs/ﬁwwu&\"%@’éﬂ%&ﬂ@f{)w@m By BoRyepyghiopheny
2 méelﬂdx;tphhpw@yhethoxypropyl 4-methoxybutyl, 6-methoxyhexyl,
2- ethoxyethyl 2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybutyl or
6- Z-C1B-Alkyl which i optlonall ituted
O SBRE HoTe 3% SRR 5 o R o R 2 B -comersing
smm%rtmgmum@hﬁM@ geislspthesgrep 6 sulfatapisulfites and sulfonates

5-hpd thEgidupeistaisph8teydroxy-3,6-dioxaoctyl, 11-hydroxy-3,6,9-tri
oxaundecyl 7-hydroxy-4- oxaheptyl 11-hydroxy-4,8-dioxaundecyl,

droxy-4,8,12- trloxa entadecyl, 9- hydroxy -5 oxanor'Q/I .
Fg, &%@?@so%?eﬁ}ﬂ s, e ﬁ CN', acetate, C-C,-

8 atiotisulistes,c-AbLQRY I, EsraaethBWBmg tmnsmameself,cs;mat!a:snemc:eytiyt«ar Cy-Cs
OXHaRAPAodEhaNeS NEyarohén @aHare o estiéchloroaluminate.
15-methoxy-4,8,12-trioxapentadecyl, 9 30 methoxy-5-oxanonyl,
14-methoxy-5,10-oxatetradecyl, 5-ethoxy-3-oxapentyl, 8-ethoxy-

3, BATISHAB HeTTERASIgnS B0 GHoRHR DL, GHeBicy-4-oxaheptyl,
11-ethoxy-4,8- dioxaundecyl, 15-ethoxy-4,8,12-trioxapentadecyl,

9-HIRRAtRIS @D ENIS Jeéee,srwém %lﬁe%ﬁmwm tﬁéwmﬁg@sf,\ proton
(oG i 538 ISR FOATHE LT I BRI Tk BERE Thharged
but oxa- ene oxa - propylene,

BOB?!?EQ@P(T WW&MESMB’@E‘ 'ﬁrWBEH;ﬁBﬁ@s-lQﬁtﬁlﬂ@%Fﬂbwmarged
1-fmipleciekfdriredthbiaimaaymsentl ,4-buta-

The solution preferably has a temperature of not more than 180°C. The solution of the
present invention more preferably has a temperature of not more than 160°C, even
more preferably not more than 120°C and particularly preferably not more than 100°C.

The present invention further provides a process for preparing a solution according to
the invention, which comprises the steps

a) addition of cellulose to a solution comprising an ionic liquid comprising anions
and cations as solvent, wherein the cations comprise at least one nitrogen atom
which is present in protonated form as ammonium cation

b)  mixing of the solution until the cellulose is completely dissolved.

B05/0198PC
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1,3-dienylene, 1-aza-1,4-buta-1,3-dienylene or
2-aza-1,4-buta-1,3-dienylene as fused- on building block. 5 The number of

! ndifaBRRe0R685Yien 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 radical or the cyclic building4jock. In general, it will be no more
than 5 in the respective radical, preferably no more than 4 and very
pafixingaisyRoetaerblyl gaitad i BianeRnE @it sEFingrSheling iangéatendinthe aid of
leantronavestbon atom, preferably at least two 10 carbon atoms, between
any two heteroatoms. Substituted and unsubstituted Imino groups can be,
for exam imino, methyiimino, isopr imino, n-butylimino or
(o TPB AFRHISTAEBToR. FRRHSHN A abRe e AVERTERY e e cay and
"fpaditutaxlygpaipsibiy wtkinfdR owsaple, to the following: carboxy,
carboxamide, hydroxy di-(C1-C4-alkyl)amino, C1 C4 -alkyloxycarbonyl,
cyano or C kox ere C:LC4 alkyl is me h
e PR e s 85 opRi Bk ino o e presen
oA &er3BatoRyeieR) %ﬁbﬁ@"ﬁ%' 3] ﬁﬁJ’ﬁQ”b@&Feﬂwearyloxy, alkyloxy,

halogen, heteroatoms and/or heterocycles is, for example, phenyl, tolyl,

X Y, [ e :
ok o%”%“%tteﬁt@%%ﬁ@t%@pﬁéﬁﬁt*ﬁ.met i RIS Roronses,
tri ﬂ@n?}ﬁ HieRrpRealexyiption, Fdphenyl,

tert-butyiphenyl, dodecylphenyl, methoxyphenyl 25 dimethoxyphenyl,
ethRrbIRY indentioRy RS ile G iNvéans Bilbé fGRIVIRERaRPIES/,
chloronaphthyl, ethoxynaphthyl, 2,6-dimethylphenyl, 2,4,6-trimethylphenyl,
2,6- dimethoxyphenyl, 2,6-dichiorophenyl, 4-bromophenyl, 2- or
4-nitrophenyl, 2,4- or 2,6- dinitrophenyl, 4-dimethylaminophenyl,
4-acetylphenyl, methoxyethylphenyl or ethoxymethylphenyl. 30
C5-C,rCycloalkyl which is optionally substituted by functional groups, aryl,
alkyl, aryloxy, halogen, heteroatoms and/or heterocycles is, for example,
cyclopentyl, cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl,
dimethylcyclopentyl, methylcyclohexyl, dimethylcyclohexyl,
diethylcyclohexyl, butylcyclohexyl, 35 methoxycyclohexyl,
dimethoxycyclohexyl, diethoxycyclohexyl, butylthiocyclohexyl,

B05/0198PC
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PF 0000056559/He 23 chlorocyclohexyl, dichiorocyclohexyl,
dichlorocyclopentyl or a saturated or unsaturated bicyclic system such as

'noPFPRYPBPeRHBenyl. A five- or six-membered, oxygen-, nitrogen-

and/or sulfur-comprising heterocycle is, for 5 example, fury) , thiophenyl,
pyryl, pyridyl, indolyl, benzoxazolyl, dioxgdyl, dioxyl, benzimidazolyl,
benzthiazolyl, dimethylpyridyl, methylquinolyl, dimethylpyryl, methoxyfuryl,
dirR%¥ RSy ridy!, difluoropyridyl, methylthiophenyl, isopropylthiophenyl or
tert-butylthiophenyl. 10 Preferred anions are selected from the group of
h Q&rﬁ gq halogen-comprising compounds, the group of carboxylic

oup of sulfates, sulfites and sulfonates and the g{%o

f
2810 b BRI BEP SHI IR RIS TFNING, B AR P1A0BH e AAmbsREith

CNGgetatd -GatiyimHazdle/tyaitadkisritke( COShRIGO2dRaR [cRIGride) and stirred at
megpee Al PRSI M Rpbr hssislaliphaspBRigS. hydrogen sulfate

or tetrachloroaluminate. Particularly preferred anions are CI', CH3000" or
CH3S03. 20 Both cations and anions are present in the ionic liquid. Within
th&xamplédiid, a proton or an alkyl radical is transferred from the cation to

thg 8ryeniitéripdperdiumans fitso el BLR ARYIRsceBNRIANG dsizean ablout 1cm?,
e !

o AT, 105 1 ¥ o IR e AR TR SR Rher 7
temﬁafn?epﬁpﬁroﬁﬁéﬁ)isﬂﬂ‘éﬁq gameletale solution of the present invention
more preferably has a temperature of not more than 160C, even more
preferably not more than 120C and particularly preferably not more than
100C. The present invention further provides a process for preparing a
solution according to 30 the invention, which comprises the steps a)
addition of cellulose to a solution comprising an ionic liquid comprising
anions and cations as solvent, wherein the cations comprise at least one
nitrogen atom which is present in protonated form as ammonium cation

35 b) mixing of the solution until the cellulose is completely dissolved.
B05/0198PC PF 0000056559/He
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24 Mixing is preferably carried out by means of stirring, shaking and/or
with the aid of microwaves. The dissolution preferably occurs within 3
days, more preferably within one day and 5 particularly preferably within
12 hours. The present invention further provides for the use of a solution

according to the present invention fo&

he physical or chemical treatment

of cellulose. 10 The chemical treatment can comprise oxidation, reduction,
pyrolysis, hydrolysis, isomeration, sterification, alkoxylation or
Chkawaslymerization. The present invention is illustrated by means of the
following examples. B05/0198PC PF 0000056559/He 25 Examples
Example 1 0.78 g of newsprint are cut into pieces having a size of about 1
1.civBoltinmixethpriting dedld qyeodntl-angtimydi tivjuiszsieirising onkoeidmore anions and

(%ﬁewmigmmswmg@;@m UG B mrO CnioieE AbhouEs1de one

paper has dissolved completely. Example 2 7.8 g of filter paper (blue ban
fildémeirdestedi rompie s v cons BiRgAl pitrseRoxXgeE s\ fyrand phagniems

106 ipfs hraetowipistaratdyskacaandreRARIEd Ry Cofiiifved & least one
hours, the paper has dissolved completely. B0O5/0198PC 26 Claims 1. A

SGRRT BT ATy he ERSBE M iDS RiriRrmylas L¥ A RiEKE one or more
anions and one or more cations as solvent, wherein the one or more
cations comprise at least one atom selected from the group consisting of
nitrogerB‘ xyge *sulfur and phosphoR]s which is present in pfotonated

form, and in the ionic "qu’d comQriseﬁat le
from g\g,gu seRgsting of formu
R R® R*
(IVe) (IvH)
R
|
4 N\ 2 +N\
R R
Rs R? R1 R‘
(ve’) (IVh)
R' r!
¢ \ R
R‘R N"NiR R"‘R AN
/ /
R® R R® R
vy (Ivjy’)
ﬁt‘ R? RY R®
RG\SN\E!‘/_ —\+_R
R® R* R‘XR*"
(IVK’) (v

ast o% ca \selected
5Y'to (IVt): R®
3

N
R1
R R?

(IVg)

R

RS+
R* R
R ®

vi)

R1\ +R
Rs N\N.w'R2
i
R® R*
(Ivk)

R, R
NN
N
Rz
(IVm)



/fiRzNRRa+N~" NVN-RONJ1N1R R2R3RaR3R2 (IVe) (IVf)
(IVg) 2 +l Ra +R R a NN+ R R Rs 4 Rl R" RR RRI R4 R4Rs R2 (IVg)
(IVh) (Ni) r ~ R Rs RI RsR~ * R\ R R N N+ -R R3 N~ R6~. /N' R2 Ra R4
13 R3R2R 3 R2RsRe (IVj) (IVj) (IVK) isRsRs R RR2 R Rs Rg Rs
N~ R R+ Rs R" N~/N R2 R~. ~N~'R,-R5 R4 R4 R3 R2 (IVK) ( 1) (IVm)
27 R6R46 R4RaR4 IS) (R3asR/N+NRN_RRR +N 1IN RRV R2
R2AR3 R RY/R3 (IVm") (IVn) (IVn") x RxNR R!~M_R1 RxrR R3S~"R'
RR3pRR: R*

R; R* RG; R*
RL'>+ R3 R6 RS
R‘ N* N + R

Z N. NI ~~N
- R 1/
1/2 A R2><R3 ><
(IVm’) (IVn) (Ivn’)
R2
R4 R l@\ R R
N R3 R IE\
S
3 @ 1 I @
R s~ R R R>"Ng” R’
(IVo) (IVo) (IVp)
RY
3 —_—
R R R A Do
= R R
R‘/EG>LR3 R”’@)\Rz E
(Vg (Ivg) (Ivg”)
R‘\N/f\ R‘\N N’R R'\N N
RV@(N RVS/N RVQD/ “R
R? R? R?
(IVr) (IVr) (IVr”)
R7 RG RS R4 R6 R5 N/R‘
Ra E N E Ra R7 Z N )(R?f
R N R? R® N R?
R"” R R R
(IVs) vt

and oligomers comprising one or more of formulae (IVe) to (IVt), wherein
R is hydrogen; and
R! to R® are
each, independently of one another, hydrogen, a sulfo group or a
carbon-comprising organic, saturated or unsaturated, acyclic or cyclic, aliphatic, aromatic

or araliphatic radical which has from 1 to 20 carbon atoms and is unsubstituted or



(IVo) (IVo") (IVp) R3 R~RRk,RR'OR2R"MR' NN R (Ng) (IVg) (Ng")
R\,R R\/R R\ N- N-N R3 N R3 N R3tN"R Rx Rx R2 (IVr) (IVr) (IVr") Rr
RR5R4 RR6 R4 ReRs RrNR3 R9R ,1* 'R R 2 RaRI N\R R2 (IVs) (I
Vt) and oligomers comprising one or more of formulae (IVe) to (IVt),
wherein R is hydrogen; and R' to R9 e each, independently of one
another, hydrogen, a sulfo group or a “Carbon-comprising organic,
saturated or unsaturated, acyclic or cyclic, aliphatic, aromatic or
araliphiapied dglidahwhicls hesrbsiomd ¢o fdhctianabgrAlpNas Aibetitited, with the

unsybstituted ge 28 .interrypte from 1 to 5 heteroatoms or function
orCHRR e AP e e Ren oA A B i i e
caftromiatoftV jata heingahléatdrdsiogenior thfunfsionall geo@y oalso being

able to b%@&ﬁ@&ﬁa&ié&ﬂ%ﬁ&ﬂ%&&?&fi}% c%B&YX{?nQ‘?Pﬁe lﬁ"*%‘iﬁég%@? i bea

group consisting of R to R9 can together also be' a divalent,

cafbio pAINSSgroPHANE Otssniratarated o5 ansaiieted egtlicar @yelie, aliphatic,
aliliatific aF aFIRBIRRE AAEPRACH AN I BDRaBGMtbiR 3HLRBRbstituted

atoms and is unsubstituted or interrupted by from 1 to 5 heteroatoms or

fuREHFRAPRIFIBYSTNs LS drhetrIoBompmar SUNGtioRRASERIRS 9g TP RisadL

wherein the one or more cations comprise at least one nitrogen atom
ich is present in protonated form as an ammonium cation. 3. The

wh
25 o R oiR HHER ASROSHBE IR KRN RIO8S PR IR E SALSAS SEPRESE Fhigast one

1%ilteggen atom which is present in protonated form as an ammonium cation.

3. The solution according to claim 1, wherein said solution comprises more than 1% by

weight of cellulose, based on the total weight of the solution.

4. The solution according to claim 1, wherein said one or more anions and said one or more
cations form:

a salt of formula (I)
(AR (YT a,

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, trivalent
or tetravalent anion; or
mixed salts of formulae (II)

[ATTIAY (YT (I1a), where n = 2;

[A'V[AYAYY [YI™ (ITb), where n=3; or

[A'TTTAT AT AT [Y)™  (Ic), where n =4, and
where [A']", [A%]", [A®]" and [A"]" are selected independently from among the groups

mentioned for [A]", and [Y]" is as defined in formula (I); or

mixed salts of formulae (1II)



weight of cellulose, based on the total weight of the solution. 4. The
solution according to claim 1, wherein said one or more anions and said
one or more cations form: a salt of formula (I) [Ar" (Y]~ (1), where niis 1,
2,3 or 4, [A]' is a quaternary ammonium cation, an oxonium cation, a
sulfonium cation or a phosphonium caﬂpn and [Y]" is a monovalent,
divalent, trivalent or tetravalent anion; or mixed salts of formulae (11)
[AT[AZ] [Y]" (la), where n - 2; [A' T[AZ][AT [Y]™" (lIb), where n = 3; or
[ATTAA PR aRYTRtyvhere n = dugananaiars ¥\, [AZ], [A3] and

[A4] are selected independently from among the groups mentioned for
[A], arlé VA IMUERME M Tormula (K. mheseinsaks of formulae (111) 29

[AT+H[AR]+# TIMIE X1 (Ella), where n - 4; [AT+HA2]+[M]+]IN2J+ [Y]"
(IIIb),Avﬂe]hbﬁr%h ﬁM’ iA[%NFﬁWHM's ‘%?1'“"2?%2 ,lvlvﬁére n-4;

[ATH AR IRV (D), where n = i), Bk M3] [Y] (tile), where n =
3; [ATH[MT+ [Y]" (111), where n = 2; [A+[AL1J+[M4]2+ [Y] (lllg), where n
= 4; [AMIMAIMEZHIT- (111h), whetHImwhergAT-BM5]3+ [YIN' (1(1i),
whenn 5 4. of *éA' [MA]2+[Y]". (lilj), where Ti = 3, and where [A']+, [A2]+
and [AM M Ed X ed independently Wt I8Ag e groups mentioned

for [A]J[A[}‘]}[s]qmq@fimd in formula QPII%‘S‘,%MF& 4!\{2]+, [M3]+ are

monovalent metal cations, [M4]2+is a divalent metal cation and [M5]3+is a
trivalerv i TEMIE [8)"The solution@demdiers to=cdaim 1, wherein the
ionic Ii?ui,d+cognjgris S at least one anign .

AT M (Y] (Itli), where n = 4; or

(AT IM* P Y™ (111j), where n = 3, and

where [A']", [A*]" and [A®]" are selected independently from among the groups
mentioned for [A]", [Y]™ is as defined in formula (I) and [M']*, [M?]", [M®]" are
monovalent metal cations, [M*]*"is a divalent metal cation and [M]** is a trivalent metal

cation.

. The solution according to claim 1, wherein the ionic liquid comprises at least one anion
selected from the group consisting of:
the group of halides and halogen compounds of the formulae: F, Cl', Br, I', BF,, PFq,
AlCly, ALL,Cl7, AliClyo, AlBry, FeCly, BCly, SbF¢, AsFg, ZnCly, SnCls,, CuCly,
CF3S05,, (CF3SO;)LN', CF3CO;, CCLI3COy, CN', SCN', OCN;
the group of sulfates, sulfites and sulfonates of the formulae: SO, HSO4. SO;%, HSO5,
R?0SO05’, R*SO5;;
the group of phosphates of the formulae: PO,>, HPO,*, H,PO,’, R*PO,Z, HR*PO,;,
R°RPOy;
the group of phosphonates and phosphinates of the formulae: R*HPO5", R°R°PO;,
R°R°PO5’;
the group of phosphites of the formulae: PO, HPO;*, H,PO5, R®PO5%, R®HPO5’,
R*R°PO;’;
the group of phosphonites and phosphinites of the formulae: R*R°PO,", R°HPOy,
R°R°PO’, R°*HPO';
the group of carboxylic acids of the formula: R*COO;



selected from the group consisting of: the group of halides and halogen
compounds of the formulae: F, Cl-, Br-, r, BF4 , PF6, AIC14, A12C 17,
Al13Cho, A1Br4, FeC14, BCl4, SbF5 , AsF6, -ZnC13, SnC13, CuC12,
CF3S03, (CF3S03)2N CF3C02, CC13C02, CN SCN", OCN the group of
sulfates, sulfites and sulfonates of the?iprmulae: 5042, HSO4 . S032',
HS03, RaOS03, R8S03; the group of phosphates of the formulae: PO43 ,
HP042 H2PO4, RaP042 HRaP04 , RaRbPO4 the group of
prsatmmatébomls piiéplomaties: das 1HBOaH: BOH RIRPBRAFBHBD;,

f P033-, HP032',
H2PO§ R@? " )@OR?’E)@@R%%G% gegﬁgzgp@g‘ phosphonltes and
OHBS BFHRES Wﬂﬁét%ﬁﬁma@mamﬂdaoéaﬁﬁdﬁo ;RaRtPO RaHPO-; the

gr%@@hg@fmbﬁa&%@ﬁ&fam@nie@Hw@oﬁﬁ@i@.@lﬁ% theoownd, li@c%?s
of the formulag; BO33', HBO,'-, H2BO3, RaRbB03 , RsHBO3 5. RaB032,

B(BHENBRbEsReN @ silicts gyet 25 tha fermaas. S’cﬂe oS0 0F Beb¥AaddsSios,
ofRE@@ﬁmﬁn%slaféBR??RRaﬁs’@ E@ﬂsfmﬁcg@mmféq&mqmm and
onic es the for e a b
o ol R LAt o s S B s S B S 107

HRERORESI RASRIG SRR RSSO RARESI0674 , HRaSi042 H2RaSiO4,

rorm R AR R S5 RS A TR R rormue

RaRbRS|02 WRN&IO3'_; the group of cggboxymides, bis(sulggnyl)imides

and sulfonylingigles gf the formulae: Ad_~ é),@g -S 17,0 RKR,-S NQ\I N Rb
11 Rb-I'ORbII O ‘N

N
= S SIS

the group of methides of the formula:
?OfR‘

Rb-0,87 C\soz-ac
the group of alkoxides and aryloxides of the formula: R*O’;
the group of halometalates of the general formula: [M Hal,]*, where M is a metal and Hal
is fluorine, chlorine, bromine or iodine, q and r are positive integers and indicate the
stoichiometry of the complex and s is a positive integer and indicates the charge on the
complex;
the group of sulfides, hydrogen sulfides, polysulfides, hydrogen polysulfides and
thiolates of the formulae: %, HS, [S,J*, [HS.], [RS], where v is a positive integer from
2to 10; and
the group of complex metal ions such as Fe(CN)s>, Fe(CN)s", MnOy, Fe(CO)y’, where
R? R® R® and R are each, independently of one another, hydrogen, C;-C,s-alkyl, C,-Cig-
alkyl which is optionally interrupted by one or more nonadjacent oxygen and/or sulfur
atoms and/or one or more substituted or unsubstituted imino groups, Cs-C4-aryl, Cs-C -
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



the group of methides of the formula: SO2-Ra | Rb-02S 602-Ro the group
of alkoxides and aryloxides of the formula: Ra0-; the group of
halometalates of the general formula: [MgHalr]5', where M is a metal and
Hal is fluorine, chlorine, bromine or iodine, g and r are positive integers
and indicate the stoichiometry of the complex and s is a positive integer
and indicates the charge on the comaﬂex; the group of sulfides, hydrogen
sulfides, polysulfides, hydrogen polysulfides and thiolates of the formulae:
S2img WnichSis Bpidhbnyl inlEapled PSR ¥rihaPosiivR RS ifeMitemtOatdlor
and the group of complex metal ions such as Fe(CN)63 Fe(CN)64', Mn04 ,
FERES) MU bgifvies orsubiritivied IR SEAPHOMISER e Ay i bmgntioned may
anabhere Mydltoaely SbSiitd vyl itactiond gaigd, wiyic Alig D RHacaMalkyloxy,
inrj%rrlépte b% one or mgre nonad'agent oxygen and/or sulfur atoms
a }8 DA RIS ?ﬁ&f’é G tfi%ubstituted imino groups, C6-Cl4-aryl,
C5-C12- cycloalkyl or a five- or six-membered, oxygen-, nitrogen- and/or

6 Ut 's%?dﬁgﬁ'%%rd?%g OG¥REr Wﬂ%@%&‘é’&’t@& ?{?@8‘?&&%{}?&{1&%%%
unsaturated, saturated or aromatic ring which'is optionally interrupted
by one or more oxygen and/or sulfur atoms and/or one or more

TUNSURSIIUIR] proSHARITHSH IBNCarAYRS, WhGTS thAitadsalRSentioned

may each be additionally substituted by functional groups, aryl, alkyl,
ar %Mﬁm&yﬁiwsm@g@lﬂtm&?w{m thsdmsicrigeibrsraetngtorgigim 1 and
solytipiaaCer diegoRaiTht B e 3stesmpRiRIY e Iped. more than
180C. 7. A process for preparing a solution according to claim 1, which
comprises: a) adding cellulose to a solution comprising the ionic liquid
g acAandihedtfocthephl sicull obphremxicy) wédinemaltieliulosé ctnpeisilig asetisg
completely dissolved. 8. A method for the.physical or chemical treatment
of%ﬁfg 8%)@%%%%}?&%; ﬂlélént?ﬁ&mcg}ﬁj{%gg lv%it i the ionic liquid according to
claim 1.



