-1- Solubility of cellulose inionic liquids with addition of am ne base 5
Description The present invention relates to a solution conprising
cellulose and an ionic liquid as solvent, a process for preparing it and
its use. 10 Cellulose is a very versatile raw material. In the textile

i ndustry, cellulose is, for exanple, thk- nost i nportant constituent of
fiber raw materials, in particular of cotton. Cellul ose can be used
unchanged or after physical or chemcal treatnent. In the latter 15 two
cases, it is advantageous for cellulose to be in preferably conpletely

di ssolved formin a solvent. However, cellulose is insoluble in nost
solvents. Cellulose is soluble as a copper chelate conplex in sonme copper

sol utions. gdfgsiRper adliarbse M HicaRyaids With RAdMBH af AMthebasBr eci pi tation of the
cel l ul ose. However, such 20 copper solutions are not very suitable as

solvent® for cellulose in the case of physi cal or chem cal treatnent of the
cel lul ose. Deycriptidrs reason, the systens known, inter alia, as ionic |iquids
inthe literature were proposed very early on as solvents for cellul ose. 25
Thus, US-A 1,943,176 describes the dissolution of cellulose in

benzyl pyri dite preserthidvantiore reldtes an acsohutioh eoafprigingi catliloséd andiiad, ionic liquid as

benzyl pyri di ni chl oring i s a salt ich is present in 30 nolten form and
thus as a Iﬁoﬁ'&ﬁg]aaﬁm%e& ‘grrﬂa{éﬁfg\gﬂé ?Wﬁ@ﬁperat ures. lonic liquids are
becom r@ i ncreasingly inportant as solvents, e.g. for carrying out chem cal

reactions. &g fe B3 SLAF Bl ARIGofCT 1RO Wi HinsrD2BonRes: is!
exanpl e, gives an overvi‘ew of the use of 1onic lIirquias n’'transitioh metal
cat al ysi s. ea@mpfs, theompst impquantconstitednt af togyraw eraterials, timparticigjar of cottan.e even
at roomtenperature are described, for exanple, by KN Marsh et al., Fluid

Phase Equilibria 219 (2004), 93-98, and J.G Huddleston et at., Geen
Cheni stry Zerllulosg canbg-usgg unchanged or after physical or chemical treatment. In the latter

15 two cases, it is advantageous for cellulose to be in preferably completely dissolved
form in a solvent. However, cellulose is insoluble in most solvents.

Cellulose is soluble as a copper chelate complex in some copper solutions.
Regenerated cellulose can be obtained by precipitation of the cellulose. However, such

20 copper solutions are not very suitable as solvents for cellulose in the case of physical
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 1,843,176 describes the dissolution of cellulose in benzylpyridinium
chloride.

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

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.

35



5 DE-A 102 02 838 describes the use of ionic |liquids for separating acids
fromchemcal mxtures. OmMmng to the good solvent capabilities of ionic
liquids, their use for the dissolution of cellulose is also proposed in the
nore recent international patent application 10 WO A 03/029329. However, it
i s enphasi zed there that such a solutionZ2conprises cellulose and an ionic
liquid as sol vent nust conprise essentially no nitrogen- conprising bases.

Al t hough the characteristics of the cellul ose-conprising solution and its
preparati ononidaiqdidscwhibbdarienpf\e@em D3the2hpa® diate cevgpmodt mmultempetduareealies a

need to pr%s?ﬁb "Er%\f( {/‘KtN Srsh'ét al, ,?Flgfaeﬁ f8r uﬂﬂrt? ﬁgéodh éé‘ﬁs

present inven utlon of di'ssolve

di spl ays i rﬁmdol/@d'iwmm Ete@ Gzeenrﬁberob}meooi,é 466i1éded by a sol ution
conprising cellulose, an ionic liquid conprising anions and cations as
solvent and from6 to 30% by wei ght of a nitrogen-conprising base, based on
the tot & EFGht02:92 BB desaribes dhe ugssof ‘Pﬂ'ﬁz!igwﬂﬁg(ﬂ Separaing [aids ffasn chemical

ni trogen- Coppiuresd. Ng base is added in the concentration range indicated, an
i nprovenent in the properties of the solution, for exanple in respect of
the dissolution rate of the cellulose, a lower viscosity and a reduction in

the el ti nowingitdttheGobdreohemti @adabmnbsiomﬁnchﬁu@@htr@weibeafor ltrfeaé'bsd!@tiddéf 30
The cel | ul O%ﬁ to be dj ssol ved 31 i nate ;llang enerat ed
cel | ul ose, Cefluigsqyys @lgp| Aropgse wBo %’Ps ’equht'"‘e&’&“PB & teﬂé ° qiion; s
preferr@d tWatA 0B/020829. Slddwidvepnit a§ etrmmasizedethérel haeslclom, solotioh t:dmpns’bs% by
wei ght of he total, weight of.the so on

Compl et ol y UGS FEH afoREe By sBiEm, Wi Rordirish " Saetnyale PG pioGen-

parti cul ar lopmprisingbabés: nore t han 5% by weight and in particular at |east 7%
by wei ght, based on the total weight of the solution, are conpletely

di ssol ved. -3- Advantageously, up to 35% by wei ght of cellul ose, based on
the total vidthghgh difie charactesisiiasi ofntheceeilume@omprlemglqoltdioswd/é@ preparatiosr nor e,

up to 23% %s@ﬁdéﬂhﬁ Wf)et e;B}dégl >Fha g@&dregﬂlté Wert ¥ &'nel8itd Brovide iPFoved

sol ution, can be conp Solutrons in
solutions.

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, an ionic liquid comprising
anions and cations as solvent and from 6 to 30% by weight of a nitrogen-comprising
base, based on the total weight of the solution.

25 It has been found that when a nitrogen-comprising base is added in the concentration
range indicated, an improvement in the properties of the solution, for example in
respect of the dissolution rate of the cellulose, a lower viscosity and a reduction in the
melting point of the ionic liquid can be achieved at ieast partly.

30 The cellulose to be dissoived can originate from, for example, regenerated cellulose,
fibrous cellulose, wood fibers, lint, cotton or paper.

It is preferred that, in the solution of the present invention, more than 1% by weight of
cellulose, based on the total weight of the solution, are completely dissolved. More

35 preferably, more than 3% by weight, particularly preferably more than 5% by weight
and in particular at least 7% by weight, based on the total weight of the solution, are
completely dissolved.



5 which up to 15% by wei ght of cellul ose are conpletely dissolved are
especially suitable for particular applications. For the purposes of the
present invention, ionic liquids are preferably salts of the general
formula 10 (A salts of the general formula (1) [Aln [Y]" (lI), 15 where n
is 1, 2, 3o0r 4 [A+ is a quaternary amdpni um cation, an oxoniumcation, a
sul foni um cation or a phosphoniumcation and [Y] is a nonoval ent, divalent,
trivalent or tetravalent anion; (B) m xed salts of the general forrrul ae
(11) 20 [A ]+[A2]+ [VY] (lIla), where n = 2; [A]+HA2]+A3]+ [Y]"" (IIDb),
where n = d\/&htaj_;[e@u.flli [Lﬁ?}cﬁbéﬁl By %]ght H{};enulééel %se%ﬁrtﬁe otal @elr?ﬂf‘@f fhe Wher e

[A]+ [A2] + + are sel ected | ndepéndent | y rom ano t he groups

nent i oned f UtPA] gan %&0'["?]9“?'% disgolyed.i Fisthermersy up & 25%y by wpight ?E%P"é‘lﬂs?s of

the gener alpdsaiman 6@ totdl Wei \f diAhd Sofsbrt] 5H % Molnbldiafy ‘dissohiotiaBolutbied i N =
el

11y, San Mok o o 5%k valphtsy spllges Trepomplerey d'sa%'g?i be edogtialy siitable |

c)
A ]+[|V|]ﬂfUEbdméGﬁrapp(ld:étiOﬁ% where n = 3; 35 [A]+[M]+ [Y]"- (II1f), where
= 2; [Al]+HA2]+[M4]2+ [VY]"" (11l1Q), where n =4; [Al]+ M]+][M]2+ [V]
I | h), where n = 4; -4- [A]+[N5]3+ [Y]"- (Illi), where n = 4; or

A 1. [ MA] 2+4or] thel purpyseswbicthe presed, inaertionhéomic lidquidls arg A2dferabiyd shls3 b+ thar e
sel ected mﬁ&@g%rg?er%ullay fromanong the groups 5 nentioned for [Al+, [Y] is

as defi ned and [M]+, [M]+, [MB] + are nonoval ent

|—|/-\3|—|/—\

(A) salts of the general formula (1)

[AL; [YT" (),

15 where nis 1, 2, 3 or 4, [A]' is & quaternary ammonium cation, an oxonium cation, a
sulfonium cation or a phosphonium cation and [Y]" is a monovalent, divalent, trivalent
or tetravalent anion;

(B) mixed salts of the general formulae (ll)
20
[A'TART YT (lla), where n = 2;
[A'TIAZFIAS IY]™  (lb), where n= 3; or
[A'TTATTIAYTAY [YT™ (lle), where n = 4, and

25 where [A'), [AY]*, [A%]' and [A*]* are selected independently from among the groups
mentioned for [A]*, and [Y]™ is as defined under (A); or

(C) mixed salts of the general formulae (M)
30 [A'TTTAAT MY Y™ (W1a), where n = 4;

[ATTATT M IMT [YT™ (lllb), where n = 4;
[A'TIM'T M I [YT™ (llic), where n = 4;

[ATTAT M [YT™ (Nid), where n = 3;
[ATIM M YT (llfe), where n = 3;
35 [ATM'T [YT" (IIf), where n = 2;
[ATTAZ MY [YT™ (lig), where n = 4;

[ATIMTIM? [Y]™ (Iih), where n = 4;



metal cations, [M4]2+ is a divalent nmetal cation and [Mb] 3+ is a trival ent
netal cation. The ionic liquids preferably have a nelting point of |ess than
180C. The melting point is nore preferably in the range from-50C to 150C,
still nmore preferably in the range 10 from-20C to 120C and nost preferably
bel ow 100C. Conpounds whi ch are suitabled4for formng the cations [A]+ of
fonic liquids are, for exanple, known from DE 102 02 838 Al. Thus, such
conmpounds can conprlse oxygen, phosphorus, sulfur or in partlcular ni t rogen
atoms, for exanlMEF” [Yhst one 15 (H kM@gGﬁ1aﬂeﬂ§ preferably 1-10 nitrogen

atonms, particulariyeprgierably 1-5 @iif WhgRh -t Qp®. very particularly
preferably 1-3 mtrogen atonms and in particulaf 1-2 nitrogen atons. |f

appropriate, further heteroatons such as oxygen, sulfur or phosphorus atons

can al so bewmarpwpew T %dnwros@ s8fclfd| ﬁnd@mﬁwehﬂ;bIﬂa)rﬁaérhb.g@?1 tRé drb?’%sn o

D kB ¢ pianed o Ave (Vs 36 defiasis pasard® pnd Dt (P T e mrartouieoh oo

as to produggtabtatRheM*[tigld divdientiméthl ¢abbe aHd gM°> lid a tilelenit iedgieatiet.om i s the
carrier of the positive charge in the cation of the ionic liquid, a cation

can firstly be produced by quaternization of the nitrogen atomof, for
exanpl e, aTheaishicdiqaidspréfecapnhdvet & mettingl wintof 1dse thymtl BESS. I hefmélt’neg point c

L qur e, THE ko BN 3 Mk oSS R g bl RS o
ani ons Hre fnmlaZO’i@do 126°Céaeém03hpmrelbiy belowi 90AGt possi bl e to for mt he

desired anion directly in the quaterni zation this can be effected in a

further step of the synthesis, For a starting froman a
al i de. & heCHRPRUNES T s Sl fof TR guéﬁn%aﬂae% 4o a1 BI%08ni on

fromthe 30 e el .10

repl ace a ha){m'lcﬁeéjl I(()r?o% hﬁﬁeﬁ%ggl rezc?%gﬁl on. spgﬁdgénc%éé%dgﬁleg d gé)sgéc?di tion
of a netal wqgen,vwhdspmrels; plltuataram pafticulae nitrogen| atbrab, the ekempiedat leasthemns of
an ion tyen

(wth I%eratl n ompy Légﬁgcﬁﬂshrﬁa{ r§Q{%§Q'at agi]‘?cula{n&t Rﬁ‘éergblﬁ 18 'ggc rged
for exanpl eatoins, myemmmm p@tmbly 11152 nitFggen Fdoms -argoupspartigidan k@ nigegen
references ghk@dir hpSopliste, mﬁheﬁhétén%gicﬁn%daﬁasré}@béﬁ's%lfﬁb’on%Ho%Bhérh@ aftintd 0gen

atomin the am nes or nltroa_ eteroc C es can, for ex
quat er ni zed-aydsqhe comprsed. I e ”"Eﬂg@f‘ét%l'%/a eﬁlat{*ﬁeama! Rfytf"e pﬁﬁ'ﬁ"t’ﬁ’ E@ﬂ"ﬂ? "y
preferably e catiGh-ctl thiliomBdiquRY, YroRRmhidhUh airbton PEreAR i YadiBal Nodn. thERebe

20 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
25 quatemnization can be effected by alkylation of the nitrogen atom. Depending on the
alkylation reagent used, salts having different anions are obtained. In cases in which it
is not possible to form the desired anion directly in the quaternization, this can be
effected in a further step of the synthesis. For example, starting from an ammonium
halide, the halide can be reacted with a Lewis acid to form a complex anion from the
30 halide and Lewis acid. As an alternative, it is possible to replace a halide ion by the
desired anion. This can be achieved by addition of a metal salt with precipitation of the
metal halide formed, by means of an ion exchanger or by displacement of the halide
ion by a strong acid (with liberation of the hydrogen halide). Suitable methods are
described, for example, in Angew. Chem. 2000, 112, pp. 3926 — 3945, and the
35 references cited therein.



al kyl group can be unsubstituted or bear one or nore identical or different
substituents. 5 Preference is given to conpounds which conprise at |east
one five- or six-nmenbered heterocycle, in particular a five-nenbered

het erocycl e, which has at |east one nitrogen atomand, if appropriate, an
oxygen or sulfur atom particular prefer®nce is given to conpounds which
conprise at |least one five- or six-nenbered heterocycle which has 10 one,
two or three nitrogen atons and a sul fur or oxygen atom very particularly

pref er abl y Suitakle alsvii reical® by twhighethet oifregerPraterar imdbe | @mimes ooginiteageno
aromatic m%{e%@‘ébéﬁ'c%ﬁ f&aéxhhfﬁl& %1 dué%érﬁfz%&raﬁ G URQUHIKE, FERIIFT, \Mmgh have

a nol ecul ar vvel [ ess , very parti cuI ar %Wt)re erably
| ess than 3¢k W'%‘Md’rﬁfﬁ’% Qm@fieﬁlkw é§ VPFVaHa”'Q‘%”SgPFﬂWrabPJF?

pr ef er ence g\l §lou§ Bah Be GAsUTRItINbICHaR bRe %EH@Fé ﬂdn@‘damm @ﬂ@ﬂéﬁt é&&nu{éﬁ&pounds
of the fornulae (1Va) to (IVw, 20 RB R2 R4 D~ (1V;

(IVb) (Pvc) 25 RRARSR RNR2 NRR 3 or e 20w (IVd) (IVe)
(1Vf) -6- RrefeRncRas YlvEa ttNcompdundaNwvhith cdmprisdRaBleast one five- or six-membered

heterocycle, in particular a five-membered heterocycle, which has at least one nitrogen
atom and, if appropriate, an oxygen or sulfur atom; particular preference is given to
compounds which comprise at least one five- or six-membered heterocycle which has

10 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
15 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),

20
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10 RR (I'Vx) (lvy) and oligoners conprising this structure. 15 In the
abovenenti oned fornulae (I1va) to (1V), the radical R is hydrogen, a
carbon-conprising organic, saturated or unsaturated, acyclic or cyclic,
aliphatic, aromatic or araliphatic radical which has 20 from1l to 20 carbon
atons and is unsubstituted or interrupte@-by from1l to 5 heteroatons or
functional groups or substituted; and the radicals R to RO are each,

i ndependent |y of one anot her, hydroge |fo group or a

car bon-conpri si ng organic, saturatedfﬁm\ nzgturated acyclic or 25 cyclic,
al i phatic, aromatigzor araliphatic ;adl 'bMMICh has from.1 to 20 carbon
atons and i s unsubstjtuted or integeupt ygromlto 5 terQat oy

functi onal groﬁﬁs—NF—Bhbstltuted R\\mlrheNfgglcals R tth 'ﬁﬁ?eﬁ are bound
to a carbon atom (and not to a heter??to l,in the above n| oned fornul ae
(1'V) also being able to be hal ogen orfta flinctional group; 30 -9- two

adj acent radicals fromthe group consisting of R to R9 can together also be
a divalent, carbon-conprising organic, saturated or unsaturated, acyclic or
cyclic, allphatlﬁ'ﬂaronatlc or aralipH8c radical which has(l¥wbhm 1 to 30
carbon atons and is unsubstituted or interrupted by from1l to 5 heteroatons
or functi onal grou ps or 5 substituted. Preferred are cations of fornul ae

(1Vb) t& (13RF oligpmerseorarssing theemstsictyrae radi cals R and RL to R9,
heteroatons are in principle all 10 heteroatons which are formally able to
repl ace a - -, -CH, -C= or = car bon- j ng radi cal
conpri ses h@%%ét"% cﬁtﬁéﬁaﬁ%‘?r@?‘g’rﬁgéofg‘egﬂe\'?@ i%muwaéﬁnﬁ (M’ggen,

sul fur, phosphorus and silicon. Preferred groups are, in particular, -0-,
-S-, -SO, -SX2-, -NR-, -N5, -PR-, -PR 2 and -SiR 2-, where the radicals

Rare the remainin 2part of the carbon gonprising radi cal The radicals R
to RO can in the clses 15 in which thelt are bound to a carbon atom (and not

to a heteroatopp i jﬁe SiR1
|
10 R R
(IVx) (IVy}

and oligomers comprising this structure.
15
In the abovementioned formulae (IVa) to (IVy),

o the radical R is hydrogen, a carbon-comprising organic, saturated or

unsaturated, acyclic or cyclic, aliphatic, aromatic or araliphatic radical which has

20 from 1 to 20 carbon atoms and is unsubstituted or interrupted by from 1 to 5
heteroatoms or functional groups or substituted; 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
25 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
30



abovenentioned formula (1V) also be bound directly via the heteroatom
Possi bl e functional groups are in principle all functional groups which can
be bound to a carbon atom or a heteroatom Exanples of suitable functional
groups are -OH 20 (hydroxy), =0 (in particular as a carbonyl group), -NH2
(amino), =NH (imino), -COOH (carboxy), =®ONH2 (carboxami de), -SOB8H (sul fo)
and -CN (cyano). Functional groups and heteroatons can also be directly
adj acent so that conbinations of a plurality of adjacent atoms, for

i nst ance - Owo(asfianeny radigis fron thst greup consisting pb B de R’ caudqgetf(esmu@ray

am de) or - - r o I 5
102 R, A i i by g gt B

nay be fl udipRlic, aRmBatiche af@kmﬂﬁéaﬁ'ﬁ%i whieh ﬁes fromn’é tp &@. OrRa?:%ﬂSpm B abl y
30 G, -C 8-aiskpstitivb Cor Mietripad By ROMNEC005 fdtardattnss @aduﬂétwasggd@be@# or

substi t yt eg?@ one or nore hydroxy, halogen, phenyl, cyano,
al koxycer[’rb o4 or sul foni c acid substituents and has a total of from1l
to 20 carbon atons, for exanple nethyl, ethyl, 1 -propyl, 2-propyl, 1

- but yl 2 35 met hyl-1-propyl .(j,sobutyl), 2-nethyl -2-propyl
(tert butyﬁyreyei"eﬂé”ﬁ?ﬁ?"m‘f ‘%L‘HW’%‘,‘* @b)é‘éﬂm-, 2-met hyl - | - butyl,

-nmet hyl -1 -butyl, 2-nethyl-2-butyl, 3-net hyI 2-butyl, 2,2-dinet hyI -
épﬁét’%'yl LB peniil e Pl sy aPa R i 3858 48 i e epae"m I,
4- met hyllg- 2- fpmmgiomszwmln Iay¢ fcsrr]@ﬂynaple toFeptacdpl —Gﬂqaemllyl#,, -C= or —C- group. If

2" et nyl -1 - B PSR rmpriind, (i Sy ilorggon, W, Btplopc'sd i o

1-octyl, 1-9%@§M, mt[om;ﬁulfurlmﬁws and @&Myﬁ’refesreﬂ gr@pp%@é%yn particu ar,

1- hexadecy! o). Lwcis@efsd -, -RRY dmﬂwﬁ NyR, BRNZYiR - ,%rm?smd d%%lé' R' are the
2- cyanoet hyl (meth ox%car bon ) et hyl 2Z (et hoxycar ban

2- (n- but oxyemauma/m}réf’ pcaftranqqmﬂr@mrﬁwpal dihe ranigabn Bt #y%‘gcw lﬁ'dP%ﬁé%?ﬁfl
pent af [1gor gat Witich hept avel u@umprt@pal carlb@ptaaédqucarnal RO t® Y | hetdrBamd) U eHaut yl,

o- hydr oy nepvembptionsd s (EARE R obuee recthip SelsitBiene ol yool s and
ol i goners thereof having froml to 100 units and a
Possibie functional groups are in principle all functional groups which can be bound to
a carbon atom or a heteroatom. Examples of suitable functional groups are —OH
20 (hydroxy), =O (in particular as a carbonyl group}, —-NH, (amino), =NH (imino), -COOH
(carboxy), -CONH, (carboxamide), -SO4H (sulfo) and —CN (cyano). Functional groups
and heteroatoms can aiso be directly adjacent so that combinations of a plurality of
adjacent atoms, for instance -O- (ether), -S- (thioether), —COO- (ester), -CONH-
(secondary amide) or —CONR'- (tertiary amide), are also comprised, for example
25 di-(C,-Cs-alkyl)amino, C;-C4-alkyloxycarbonyl or C,-C,-alkyloxy.

Halogens may be fluorine, chlorine, bromine and iodine.

The radical R is preferably

30
e (C,-Cis-alkyl which may be unbranched or branched and unsubstituted or
substituted by one or more hydroxy, halogen, phenyl, cyano, C;-Cg-
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-
35 methyl-1-propyl (isobutyl), 2-methyl-2-propyl (tert-butyl), 1-pentyl, 2-pentyl, 3-
pentyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-2-butyl, 3-methyl-2-butyl,
2,2-dimethyl-1-propyl,  1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-1-pentyl,



hydrogen atom or a Cl-C8-al kyl group as end group, for exanple
R'O (CHRB- CH2- O) n- CHRa- CH2- or R'O (CH2CH2CH2CH2O) ~- CH2CH2. 15 CH2CH2O
where R' and RB are preferably hydrogen, nethyl or ethyl and n is
preferably fromO to 3, in particular 3-oxabutyl, 3-oxapentyl,
3, 6-di oxaheptyl, 3, 6-dioxaoctyl, 3,6,9-1¢ioxadecyl, 3,6,9-trioxaundecyl,
3,6,9,12-tetraoxatridecyl and 3,6,9, 12-tetraoxatetradecyl; vinyl; and 20
N, N- di - C1- C6- al kyl am no, for exanple N, N-di met hyl am no and N, N-di et hyl -
am no. I n case t¥raeitilgrentd. adFiathdilrpaniyli oA-nmagthyl@-pentd, ( Bvagthylt2-pentyl,
preferred, that Rpieh ntyl,@0mefgRZYbntyd! 8 WethBa3pdnt 2,2-dimethyi-1-butyl
et hoxycar bonyl net hyl. ,ﬁj\?mqggn Rle?lg Rg itg H 25 ﬁf?gwrnggl cal Ilr?n? sy Uty
particul arly pref8riBeviliBrlth chd@imeilyiuhRuids Bethylslubeiyl. G dimatty-2-buyl,
ixarrpl Ie rrﬁt gyl ' &Bktt:{rhgthiﬁl-zlblc@w 1,-hépt§1!Jt1cht¥l,11-P©ﬁirly H adeby?ﬂ%{ﬁdec% gedﬁdlsebya,
-octyl,_ 1-decy - dode -t et.rade . .1-hexadecyl, 1-octade In
particul®ar net hyl ',tet@fjﬁﬁﬁ’, qwﬁ?ﬂleﬂ’fa ‘a?ﬁa@’és'c?élygfwe@g&e('éﬂtz%q%‘\ﬁgfeﬂﬁmz-
and CH3CH2O ( CH2Zigdhoetiyh2 CH2- B(mathexyearbonghidthym 0 t 023ethdhyeartatyfethy, R to
RO are preferably, ijndepe N, f one another, .. hvdrogen; hal,pgen; a
functional gr oup,y'(q'kﬂt%x&%{ng%fggéyﬁyl ?@ﬁﬂoa{n?tgﬁbpt P'HH%PW bbsﬁF@ﬁ?'ﬁ%fﬁﬂy
functi onal groupgentaffuprqetiayl ky heptafiydroprppylal kepaiyoroisapapely, roetiuaalbhdyis
and/ or heterocyc LNt 0 ep. | fur
atoms. andi or e SRNEBHSbullt bR RHonenty WifieBlniRoRoPENAT B Bthahe g
C2- C, e- kenyl wanicpropgsudfsnicoraidil y substituted by functional groups, aryl,

al kyl, aryloxy, alkyloxy, halogen, heteroatons and/ or heterocycles and/or
interrupted by one or nore oxygen and/or sul fur atons and/ or one or nore

substituted or 9Mealsdutvienaglysals and gljc_ﬁmpﬁ thereof having from 1 to 100 units and a

hydrogen atom or a C;-Cg-alkyl group as end group, for example
R*O-(CHR®-CH;-0),-CHR®-CH,- or R*O-(CH,CH,CH,CH,0),-CH-CH..
15 CH,CH,O- where R* and R® are preferably hydrogen, methyl or ethyl and n is
preferably from O to 3, in particular 3-oxabutyl, 3-oxapentyl, 3,6-dioxaheptyl,
3,6-dioxaoctyl, 3,6,9-trioxadecyl, 3,6,9-trioxaundecyl, 3,6,9,12-tetraoxatridecyl
and 3,6,9,12-tetraoxatetradecyi;
s vinyl; and
20 ¢ N,N-di-C,-C¢-alkylamino, for example N,N-dimethylamino and N,N-diethyl-
amino.

In case the cation is a pyridinium ion of formula (lva) it is preferred, that R is other than
benzyl, allyl, ethyl or ethoxycarbonyimethyl, wherein R" to R® is H.
25
The radical R is particularly preferably unbranched and unsubstituted C,-Cg-alkyl, for
example methyl, ethyl, 1-propyl, 1-butyl, 1-pentyl, 1-hexyl, 1-heptyl, 1-octyl, 1-decyl,
1-dodecyl, 1-tetradecyl, 1-hexadecyl, 1-octadecyl, in particular methyl, ethyl, 1-butyl
and 1-octyl, or CH3;0-(CH,CH,0},-CH,CH,- and CHiCH,O-(CH,CH,0),-CH.CH,-
30 wherenisfromOto3.

The radicals R to R? are preferably, independently of one another,
s hydrogen;

35 ¢ halogen;
¢ afunctional group;



10 C8-Cl2-aryl which is optionally substituted by functional groups, aryl,

al kyl, aryloxy, alkyloxy, halogen, heteroatons and/or heterocycl es;

C5- Cl12-cycl oal kyl which is optionally substituted by functional groups,
aryl, alkyl, 15 aryl oxy, al kyl oxy, hal ogen, heteroatons and/or

het erocycl es; C5-Cl2-cycl oal kenyl which'is optionally substituted by
functional groups, aryl aIkyI aryloxy alkyloxy hal ogen, het eroat ons
and/ or heterocyc E 20  a five- en-, nltrogen-
and/ or sul fur*co 4“?13 I‘as"i‘"ﬂﬂ whieh é~°r &Wem%'mwh&*ﬂt%d BMtfi‘Bﬂ!ﬂ"ﬁe 9Equps« ARt dHYIby

functional gr ouparyloﬁv,}’élkyl@;hk%hlogeﬁ,r ryét@mtonaé &nd/@rxuetemy@g@ And/Be irkérffpiteds
and/ or heterocycles; or two ad cencij rﬂﬁt her

unsat ur at ed, sat o¥ Q@8 B1ore P8 ‘f’)’t?'@ngr W’%a@%ﬁ‘ FLF"E'H &b by
functional groupsnsubasttltedainiopl groapsy| oxy, aI kyI oxy, hal ogen, heteroatons

and/ or éﬁeterocycl es and optionally interrupted by one or nore oxygen and/or
sul fur “atons and/or one or nore substituted or unsubstituted i mno groups.
30 Cl1-C18-al kyl GhlCedalkenybphiahnial dpfiopallyssubistituted! by fifneticnal gralpsy raoyipalkylar yi |
al kyl, aryl oxy, I

oreterably net hy?@,ow :Q\Qfoxyh%f&g@ﬂ hélgltogﬁo%g%/ ?ﬁ%«aﬁé{{ewcyélgé Eﬁ?&{ﬂt&&dtéd

2- met hyl - | - pr opyby pne @bmqua pxyszenmd»ign suffup ptopIs anc(l@rerprte puMPre sut_x_stlttﬁ%dwpyl
2-pentyl, 3- pentdﬁsub@ﬂtﬂféﬁhﬁfﬁnogrQMSé" 3-nethyl -1 -butyl, 35 2-nethyl - butyl,
3- et hyl - 2- butyl 2-di net hyl™ | -propyl 1- hexyl, 2-hexy|, 3- hexyl,

2-met hyl@ | - pent yl , 3 nethyl -1 -pentyl, 4-nethyl-1-pentyl, 2-nethyl-2-pentyl,
3- et hyl - 2- peRt yb, G t RnichZisPe dHaH %ul’fﬁl‘itbﬁéb AGRitshal &Nty arant y! ,
~12- 2, 2-di et hyl - Aﬁbff? Spkarialy buwlsy 3- di ngﬁd@ 1hﬂbu ﬁl

2-ethyl -1 -butyl, 2V X&%‘(mh@O 'Oatgmﬁaa ﬁébﬁ&?rm!cﬁﬁ’t yl. heptyl, octyl,
2-etyl hexyl, 2, 4 4- tr| nethylpentyl 1,1, 3, 3- tetranethylbutyl 1- nonyl
1-decyl, 1- undec

, 1trlde I -terr ent a
1- hexadecyl , éfJF aﬁ‘ykll wiyeh i riian aﬁ‘é%ﬁﬁ“@ﬁ&@?}f@ ﬁ%’qrm,sr po i Sy
2-cycl ofent yl et hatylox®.- alwlxbwpbaibgérpmwbatomgtalndtmehgﬂermiyblgh,,
2-cycl ohexyl et hyl, 3-cycl ohexyl propyl, benzyl (phenyl nethyl), diphenyl nethyl
o C5-Cio-cycloalkenyl which is optionaily substituted by functional groups, aryl,
alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles; or

20 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

25
s an unsaturated, saturated or aromatic ring which is optionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or
heterocycles and optionally interrupted by one or more oxygen and/or sulfur
atoms and/or one or more substituted or unsubstituted imino groups.
30

Ci-Cyg-alkyl which is optionally substituted by functional groups, aryl, alkyl, aryloxy,
alkyloxy, halogen, heteroatoms and/or heterocycles is preferably methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyl (iscbutyl), 2-methyl-2-propyi
(tert-butyl), 1-pentyl, 2-pentyl, 3-pentyi, 2-methyl-1-butyl, 3-methyl-1-butyl,
35  2-methyl-2-butyl, 3-methyl-2-butyl, 2,2-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-hexyl,
2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentwl, 2-methyl-2-pentyl,
3-methyl-2-pentyl, 4-methyl-2-pentyl, 2-methyl-3-pentyl, 3-methyl-3-pentyl,



(benzhydryl), tiphenyl methyl, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl,
a, a- di net hyl benzyl, p-tolylnethyl, 1 -(p-butylphenyl)ethyl, p-chlorobenzyl,
2, 4- dichl orobenzyl, p-nethoxybenzyl, methoxybenzyl, 2-cyanoethyl,

2- cyanopropyl, 2 10 net hoxycarbonyl et hyl, 2-ethoxycarbonyl et hyl

2- but oxycar bonyl propyl, 1,2- di(net hoxy‘cia?r‘bonyl )et hyl, net hoxy, ethoxy,
fornyl, 1, 3-dioxol an-2-yl, 1 3-di oxan-2-yl, 2-nethyl-1, 3-di oxol an-2-yl,

4- et hyI 1, 3- di oxol an- 2- K 2- hydr oxyet hyl , 2- hydrog&ﬁgpyl
3- hydr oxy prdg@imethylhl bty y b @i3ysimetyin diubiky h d§Hdimethylri-biatgh hy L:etil-1-butyl,
T O, e, D e
6- met hyl ani W%W@WPWPZ 1 bgﬁ"b@ﬁﬁ%ﬁﬁ\%g{f OQY dl } arki WﬁgFl’prﬂ -dodecyl,

g ﬂ Iy grrag %I gfrtzrmglpﬂgr;zggtgﬂde ), mt-ﬁa;é}?r‘gﬂcgibua;éxad&g Ig, ;ﬁEZ?iaﬁ@tyiOh@bﬂadecyI

3- phenoxy prayiPPe tX oxyglﬁyﬁlpp I TRYGpPensylpr hox§ FeRgxyimethy!

g; Lrgt hgi(Kper}pvdloetle’ﬁylﬁmyhox gmyolpyéxylpirensﬂx hcbeyibylt yl(phﬁgylfrmtﬂwb);syhemwtar;]yirﬁeﬁﬁl I
xyetny Y o X Xyl,
acetyl , EE‘H‘VS j) Fﬁ%ﬁyrg'e Lre)ﬁngheépyelﬂyh le% Bh%'éwr(')\xz %pﬁinyioréﬁﬁ. b=o0
(c):r1 2|1:2g ; or etx,afqn‘hethgﬂﬁenzyl CZEEtplyﬁ)ltdﬂﬁ}HZ O-(p-R)tAgkenyBpthyl, OpEhBrobl@BEY;, LAoF21,

Cai ot byl - SEHRIRBERKA, pnaBbRERHEY et LB ey; 2 yanoproou 7

di et hoxiget Hyethomaglmwl@ﬁmyet ﬁyethOWCBmomdstmbpyl 2- bgthu@a,rb@m@pnw 21 25

nmet hoxyi so I I (et y. . (n-
p&.mhoxﬁ%l ﬁﬁﬁgp@ ehm%net ét%gv forrmyi! emé)v&ﬂ{ bV AhdReh-2-;

butoxycarbonyl t "dodetcy

2- phenyl t hi H\eﬂfwﬁ%d'ﬁwf!‘fb‘ﬁ;ﬂ 3- o‘kw@m‘yﬁ dlexcr\%rﬁtyky 3, hmrexmi'axlyl 2-
11- hydr oxy - Rsdfoxpidpy PXQ-'J'QQQ&#)ropﬂ Mﬂyd}zswbﬁtylo hexyll ZMﬁloethyl 2-

r oxy- 4, 8- dloxaundecyl 12-trioxa enta ecyl

hydr oxy- 5- SXBRERAPPY 13‘%%9%9@1’5 41%1“'&%'-,{% e@raHHQ:L’WY l, 52 H&'vageﬁyhp%tyl
8 30 rremowyiem ﬁnﬁhoprwtaﬁhetﬁwanﬁmbmﬁw 3 rfetRyldminolayn dafigthylaminohexyl, 2-

15+ et hoxy- SRRSO SRR AT REPRORy - 5. SRmRpgeminopropy, 4

14- met hoxy- dﬁmbﬂwwnmumm:ylr adeglimetidaninokgxyB- ox 2demitody;2, 3-dirhdthydgthl, 6- 2-

L onsee e B bl ARG PR RS,

9- et hoxy- 5 rostiowyefiyl.o2- rma(hcmynmm Saﬁelﬁpxwmmd)xfhmhammdyll 6-matBoxyhexyl, 2-
g|2[<§|18_ AL é%x))éfiHth 2l ethBRblIER! 5%utoRgslobit £LtO%ySutCt4-afdky X PEcetft! V! -

2(,, a)q+(1-0)Hza:0 Where n is from 1 to 30, 0<a<n and b=0 or 1 (for example CF;,

CoFs, CHo.CHo-CiopF2n-pe1, CeF 13, CaFiz, CioFa1, Ci2F2s), chloromethyl, 2-chloroethyl,

trichloromethyi, 1,1-dimethyl-2-chioroethyl, methoxymethyl, 2-butoxyethyl,

diethoxymethyl, diethoxyethyl, 2-isopropoxyethyl, 2-butoxypropyl, 2-octyloxyethyl, 2-

25  methoxyisopropyl, 2-(methoxycarbonyl)ethyl, 2-(ethoxycarbonyl)ethyl, 2-(n-

butoxycarbonyl)ethyl, butylthiomethyl, 2-dodecylthioethyl, 2-phenylthioethyl, 5-hydroxy-

3-oxapentyl, 8-hydroxy-3,6-dioxaoctyl, 11-hydroxy-3,6,9-trioxaundecyl, 7-hydroxy-4-

oxaheptyl, 11-hydroxy-4,8-dioxaundecyl, 15-hydroxy-4,8,12-trioxapentadecyl, 9-

hydroxy-5-oxanonyl, 14-hydroxy-5,10-dioxatetradecyl, 5-methoxy-3-oxapentyl, 8-

30 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-dioxatetradecyl, 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-

35 5,10-oxatetradecyl.



al kyl oxy, hal ogen, heteroatons and/or heterocycles and/or interrupted by one
or nore oxygen and/or sulfur atons and/or one or nore substituted or
unsubstituted imno groups is preferably vinyl, 2-propenyl, 3-butenyl,
ci s-2-butenyl, trans-2-butenyl or 5 CnFan-a)-(l-b)HZa-b where n:5 30, 0<_
a<_nand b =0 or 1. C6-Cl12-Aryl mhich':§'optionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatons
and/ or heterocycles is. preferabl pheny a- na

jen s ppBonA

, |, tolyl, xylyl, ht hy
0- napht hy! , CaCarkerny which ig ppBeRAiN sHhstitutgd Gy, fé?ﬁ}?ﬁéhgfpypﬁ,ﬁfﬂhg'ﬁviosw&m , 10
di f1 uor ophegikyioxyybhalogen teawroatofis@idi edycles andiet iRterdpeayy od BymphReny!
by Enordhoeh SPRESERAB LS <h B UL RO PR B tod imin
met h)él napﬂtgmljps islsmefetamw W@F’M'bsdpe?yip&bumﬂadbaﬁt(yjutenw,ﬁfmvsﬂ;bmb?wplr,
2, 6-di enyl ., 2,4, 6-triget n 6; di met hox enyl ,
2, 6-di gfﬁt o?/%’ﬁgé]ﬁ'?’%{‘;")lj??'b‘fvg ¢ p'h%ﬁ@’l &EP%??%B% 9r| 1 4-ni t rogﬁeny%/, 15
2, 4-di ni trophenyl, 2,6-dinitrophenyl, 4-dinethylam nophenyl, 4-acetyl phenyl,
et hoxyet hyl phgn X : | ' | .ophenyl
or tort buEs P, SR TrhaR e bYRBAIAE GRS, RSP EARAYGhIGP, T
whi ch i s opalkdes, Ihalogehs heternatems antlion detesaeyclegr isupsieratily ipheaylk ialyl, xyy,
aryl oxy, al ; heg: ' bl y
cyel opent i %‘_*‘5@;‘%‘?‘6L%‘Q?@?%E‘F%@*ﬁﬁf?ﬁ”E“'?f%ﬁ%‘é%’cﬁ@ﬂé%‘%ﬁﬁJéﬁ%‘?&‘ﬁi"%ﬁ?"
di net hylQy cHifigeapRanyl. neneihviehenybhedmethyiphervhy | ctjimegnishenyl, — ethyiphenyl,
di et hyl cycl gbgyihenput héb?ﬁbﬁhﬁhéﬁﬂ,' , terttBRINISHRAYY, C | asxyipherill, TBhaRsMpheh@ahexyl
di et hoxycycl ohexyl ,” buty B e é(:l ohexyl ,”  chl orocycl ohex)a:ll .
di chl or ocy cHIBRERRYPheRYL et ?’8’8& P¥Yp ERXYJPXYPRem, metyinaphiWl.pigopropyppehtby, n<
30, h0<_ a %l@oﬁﬁ@t@l; 0 ébtho)éynaptlwtaylgégt gE,GtcﬁﬂetlhylprlEﬁﬂ,t Fraﬂ,_&,@-thhﬁm‘yldh_@nﬂyislt em
such as norhornyl or norbarnenyl . - - Cycl pal ke ich is.optionally
Subst 1 ut e EHERRERAN. G GapLIoMBRYL 2dRyphenyty PHkoPRETy HNGPPE g et
het er oat®s2 additivopHeaiier ocy,siditrophepylef er&bimetidyl@tinopkdrghent gvagktylphenyl,
2-cycl ohexe - h - CVYC ' : F2(n-a)- - R) H2a-
Sbuber o e SorsEviRiend SR menSiep i RS FARR L o GO BIPL B el ogen.
and/ or sul f butylddophengliangshet b shgee @<wd &h is optionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, 35 heteroatons

and/ or heterocycles is preferably furyl, thiophenyl, pyrryl, pyridyl,
i ndol yl , behzbxaGyslgalkyl avitglv| i | optignallyy subsidted Hiyd aursttional @reHps.haekoalyl,

di met hydgoyrafibky, alkyloxy, halogen, heteroatoms and/or heterocycles is preferably cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl, dimethylcyciopentyl,
methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyl, butylcyclohexyl,
methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butylthiocyclohexyl,
chlorocyclohexyl, dichlorocyclohexyl, dichlorocyclopentyl, C.Fapna)10pHzas wWhere

25 n<30,0<a<nandb=0or1ora saturated or unsaturated bicyclic system such as
norbornyl or norbornenyl.

Cs-C1.-Cycloalkenyl which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles is preferably 3-

30 cyclopentenyl, 2-cyclohexenyl, 3-cyclohexenyl, 2,5-cyclohexadienyl or C,Fan-a)-3(1-0)Hza-
swwheren<30,0<a<nandb=0or1.

A five- or six-membered, oxygen-, nitrogen- and/or sulfur-comprising heterocycle which
is optionally substituted by functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen,
35 heteroatoms and/or heterocycles is preferably furyl, thiophenyl, pyrryl, pyridyl, indolyl,
benzoxazolyl, dioxolyl, dioxyl, benzimidazolyl, benzthiazolyl, dimethylpyridyl,
methylquinoly!, dimethylpyrryl, methoxyfuryl, dimethoxypyridyl or difluoropyridyt.



met hyl qui nol yl, di et hyl pyrryl, methoxyfuryl, dinmethoxypyridyl or

di fluoropyridyl. -14- If tw adjacent radicals together form an unsaturated,
saturated or aromatic ring which is optionally substituted by functional
groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatons and/or

het erocycl es and optionally interrupted By one or nore oxygen 5 and/or

sul fur atons and/or one or nore substituted or unsubstituted i mno groups,
the two radicals together are preferably 1, 3-propyl ene, 1,4-butyl ene,

1, 5-pentyl ene, 2-oxa- 1, 3-propyl ene, 1l-oxa-1, 3-propyl ene,

2-oxa- 1, 3- mmwécﬁmm aadmaastbgathar fpent envaturdted O¥dturhide Greatbinatie eing which

1l-aza-1, 3-pro ene aza - pr.openyl ene 4-
but ac 1. 3 i ApTOALY "Spbsgile b ficlinal arifiss, s BIGE o, Stkytoxy, hatogen,
2-aza- 1, 4- eteredtpthsdaretign beterockfled fanti haptiahailyeimeantuptste by ronei aransrec orygens e

oxygen and/ | 1N

gr oups, 3 hea%ﬁ'{Pit?éJIr 7%%'%%8? grqglo(gfrﬁjé)rg ﬁuh%hglggr?g 8#@?533‘%%"%8% l@&pgei S not
subj ect t o tanyadieal$ togethierase prefemblyet, ddpropyltemes 1 vi-thutylere, rioﬁ-pemtylenh,a?rosa-i n the
radi cal , n r a | m)r e
than 3. 15 1e§6%&I%Boae%nfsmléaed:%g*aeq%cfﬁgﬁlés@het ;éér(g)gs{ @%Eéﬁ\?%ﬁé n@
general | y @xatezpentyiene, dazeoh3prenanyisnes drbbyalyl-1-azesi 3taxepenylanen 1a‘&'om;,
bet ween ank, i AAFbRYIHR, lka- 1T£L%ufaa¢sra?érﬁueﬁwr9£§ PUBURRT, BlfdHyRinkY
preferably, 1| ndependentl'y of one anot her rogen; 'unbranched or
branchd® Cl1- C18-al kyl which is unsubstituted or substltut ed by one or nore

hydroxy, haf mg%ové}ﬁ@rﬁﬂdnedwm cﬁp%&yb@%?éﬁ%p&mwr bl Qf'idlorsédbfsﬁ’tﬂtééi aci d
substituents and has a total of from1 to. 20 carbo atom; for 25 exanple

methyl , et IRflunsybsiituied imine graupsy the nunphar\of oxyaam andor suilfyeatains._andiyr dimine
(2 i sobﬁt Iyl ) ,gréupEeis mpt sm&n@cft(!@hhy ('éstfl’dttohsltm'g)anerhi 8wl be Aopedredthan Bipiet v |,
met hy

2, 2- di et hJPlealyB'?eé‘?F?W "?ﬁ%ﬁ}ha" aﬂ%xw pag@@%%prefér%t%”ﬁg{ytbg butyl,

3-nmet hylls-| - pentyl, 4-methyl- 1-pentyl, 2-nethyl-2-pentyl, 3-nethyl- 2 pentyl,

g r2re IZIIh?ITLt hyFﬁ\%t %l%ﬂv&ﬁveﬁ@&@ﬁdraﬁegﬁ &?\{lﬁrﬁsthﬁ%erggttog@ eﬁgﬁﬂgﬁqralgu?&lpast one

2- et hyl - | - marlydn atom3prferablyal leastimoydarb@, @omis nisstwgén anpino/eterbatoms.

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

20

e hydrogen;

» unbranched or branched C,-Cys-alkyl which is unsubstituted or substituted by
one or more hydroxy, halogen, phenyl, cyano, C;-Cg-alkoxycarbonyl and/or
sulfonic acid substituents and has a total of from 1 to 20 carbon atoms, for

25 example methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyi

(isobutyl), 2-methyl-2-propyl (tert-butyl), 1-pentyl, 2-pentyl, 3-pentyl, 2-methyi-1-
butyl, 3-methyl-1-butyl, 2-methyl-2-butyl, 3-methyl-2-butyl, 2,2-dimethyl-1-
propyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyi-1-pentyl, 3-methyl-1-pentyl, 4-methyi-
1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyi-2-pentyl, 2-methyl-3-
30 pentyl, 3-methyl-3-pentyl, 2.2-dimethyl-1-butyl, 2,3-dimethyl-1-butyl, 3,3-
dimethyl-1-butyl, 2-ethyl-1-butyl, 2,3-dimethyl-2-butyl, 3,3-dimethyl-2-butyl, 1-
heptyl, 1-octyl, 1-nonyl, 1-decyl, 1-undecyi, 1-dodecyl, 1-tetradecyl, 1-hexa-
decyl, 1-octadecyl, 2-hydroxyethyl, benzyl, 3-phenylpropy!, 2-cyanoethyi,
2-(methoxycarbonyl)ethyl, 2-(ethoxycarbonyl)ethyl, 2-(n-butoxycarbonyl)ethyl,
35 trifluoromethyl, difluoromethyl, fluoromethyl, pentafluoroethyl, heptafluoropropyi,
heptafluoroisopropyl, nonafluorobutyl, nonafluoroisobutyl, undecylfluoropentyl,
undecylfluoroisopentyl, 6-hydroxyhexyl and propylsulfonic acid;



heptyl, 1-octyl, 1-nonyl, 1-decyl, 1-undecyl, 1-dodecyl, 1-tetradecyl,

1- hexa- decyl, 1-octadecyl, 2-hydroxyethyl, benzyl, 3-phenyl propyl,
2-cyanoet hyl, 2-(net hoxycarbonyl)ethyl, 2-(ethoxycarbonyl)ethyl,

2- (n- but oxycar bonyl )ethyl, 35 trifluoronethyl, difluoromethyl, fluoronethyl,
pent af | uor oet hyl , hept afl uor opropyl, Héﬁ%afluoroisopropyl, nonaf | uor obut yl ,
nonaf | uor oi sobutyl, undecyl fluoropentyl, undecylfl uoroisopentyl,

6- hydr oxyhexyl and propyl sul fonic acid; -15- glycols, butylene glycols and
ol i gonmers thereof having from1l to 100 units and a hydrogen atomor a

C -C6-al kyl gy 0%,3@% BmgHe% olsf #d &.ﬁamatsemeﬂaoﬂaé 20 Q00 aldRBnB2- or
5 RAO (CH2CH2CHZ2CH2O CH2CH2O- "wher e nd are preferably
hydrogen, net hyl vsfogénmmgﬁa% Gesabr'@r%fgndrgrehﬁ dowa@p@n partl cul ar

3- oxabutyl, 3- oxRfiTe(CHRS-CBLO)HOMREEHS-\Yr, 3, 6- di oxaoctyl, -trioxadecyl,
36,9 18 tetrao qmﬁ&iﬁ o Rrisalt 51@&%.““@9(’& %rramfafﬁb#vo for
exanpl e N, N-di netydydgen methghok dthprandineis ipydferablydromT0 ¢o B,adlpa&tlcslaRl to RO are
CL C167 5 kot t SRRV SO tenbl SERRGRRO e b R8I s gt 29" ©
1-heptyl, 1 -o0d.§Bstrigteangéecy!,B,69d2dryatiayridec-anyah@)811Rtetraoxatetradecyl;

2- (et hoxycar bo A Iayl 2- (et hoxycar bonyl ) et hyl ,

2- (n- but oxycar bon )et hyI N, N- di et hyl am no, N, N di et hyl am no, chlorine or
CH3O (@R2CH20), CH2CH2- and CH3CH2O (CH2CH2O) n- CH2CH2- where n is fromO to

3. 20 Very paglingndi¢ ngéagé%rr%dfo%{,mb@walmemmwﬁa aRd Rg10se in whi ch

one of the radica eth orine and the renmining
radicals Rl to d@h¥a@ingydrogen; 25 R3 is dinethylanino and the renaining
radi cals Rl, R2, Wand R5 are hydrogen; all radicals R to R5 are hydrogen;

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

15  hydrogen or C-Cyg-alkyl, for example methyl, ethyl, 1-butyl, 1-pentyl, 1-hexyl, 1-heptyl,
1-octyl, phenyl, 2-hydroxyethyl, 2-cyanoethyl, 2-(methoxycarbonytethyl,
2-(ethoxycarbonyl)ethyl,  2-(n-butoxycarbonyl}ethyl, N,N-dimethylamino, N,N-
diethylamino, chlorine or CH30-(CH,CH,0),-CH,CH,- and CH3;CH,O-(CH.CH,0),-
CH,CH,- where n is from 0 to 3.

20
Very particularly preferred pyridinium ions {IVa) are those in which
« one of the radicals R' to R® is methyl, ethyl or chiorine and the remaining radicals
R’ to R® are hydrogen;
25
» R?is dimethylamino and the remaining radicals R', R?, R* and R® are hydrogen;
« all radicals R’ to R® are hydrogen;
30 ¢ R%is carboxy or carboxamide and the remaining radicals R', R?, R* and R°® are

hydrogen; or

R' and R? or R? and R® are together 1,4-buta-1,3-dienylene and the remaining
radicals R', R?, R* and R® are hydrogen;
35



30 R2 is carboxy or carboxam de and the remaining radicals Rl, R2, R4 and
R5 are hydrogen; or Rl and R2 or R2 and R3 are together
1,4-buta-1, 3-dienylene and the remaining radicals R, R2, R4 and R5 are
hydrogen; 35 -16- and, in particular, those in which R to R5 are hydrogen;
or 5 one of the radicals RL to R5 is n¥thyl or ethyl and the remaining
radicals R to R5 are hydrogen. Very particularly preferred pyridiniumions
(IVa) are 1-nmethyl pyridinium 10 1-ethyl pyridinium 1-(21-butyl)pyridinium
1- (1- hexyl ) pyridinium 1-(1l-octyl)pyridinium 1-(1-hexyl)pyridinium 1 -(1

-octyl) pyri itRrtidular thos8 fRAGRgH) Pyridinium 1 -(1 -tetra-
decyl ) pyri d@rﬁuﬂ;ﬁ% ! ar( g)i'adecyll ypyridinium 1,2-dinethylpyridinium

1- et hyl - 2- et hyl - pyrldl nium 1-(1-butyl)-2-nmethylpyridinium 1 -(1

- hexyl ) - 2- met RyRpy RUariHydrogeh; drl- oct yl ) - 2- met hyl pyri di ni um

1- (1-dodecyl) - 2-met hyl pyridinium 1-(1-tetradecyl)-2 15 methyl pyridinium
1-(1- he>5ddecyl )-2-met hyl pyridinium 1-nethyl-2-ethylpyridinium 1, 2-

di et hyl pyri di Bi omne oﬂihé taditdly R) to2Reikshyeéthylror éthyl awd the remaining radicals R to R®

1- (1- hexyl)-2-et [i d| nium 1-(1- octyl)-2-ethylpyridinium 1 -(1

- dodecyl ) - 2- et hy?%ﬁyﬁ filum 1 -(1 -tetradecyl)-2-ethyl- pyridinium

1- (1- hexadecyl)-2-ethyl pyridinium 1, 2-dinethyl-5-ethyl pyridinium 1,5-di-

o T AL ARG A ki,

1-(1-octyl )1-EWWhtylhmm etlﬁwquw{)pélrlclhmlurr;l:, urlr-](’i(a-hexub)ognmmpmz ird 1 HogtyhByridinium,

t hyl di d 3-etn

L Rl oo 3 EL Ao A CLA BRI o e
pyri dazi ni usdeaybRidnivm,) 1a(ﬂéle@<m pyrldrwrum a@memylwadlkmnar beﬂy 2doegthyl- or
one of the hagifghs R t10(1%t9|)$2 ﬂ%tﬁwéyriarmtﬁﬁ hY' aqq11g?§¥)| Ql?ﬁét idiftgihcal s

R to R4 are hydrogen. 30 Very artlcu ar | ¥ r|m um | ons
(1'Vc) are thékectyby: 2Vmpt5wpyrldln|um -(1-dodecyl) methylpyndmlum 1(1-tetradecyl) -2-

15  methylpyridinium, 1-(1-hexadecyl)-2-methylpyridinium, 1-methyl-2-ethylpyridinium, 1,2-
diethylpyridinium, 1-(1-butyl)-2-ethylpyridinium, 1-(1-hexyl)-2-ethylpyridinium, 1-(1-
octyl)-2-ethylpyridinium,  1-(1-dodecyl)-2-ethylpyridinium,  1-(1-tetradecyl)-2-ethyl-
pyridinium, 1-(1-hexadecyl)-2-ethylpyridinium, 1,2-dimethyl-5-ethylpyridinium, 1,5-di-
ethyl-2-methylpyridinium, 1-(1-butyl)-2-methyl-3-ethylpyridinium, 1-(1-hexyl)-2-methyl-

20  3-ethylpyridinium and 1-(1-octyl}-2-methyl-3-ethylpyridinium, 1-(1-dodecyl)-2-methyl-3-
ethylpyridinium, 1-(1-tetradecyl)-2-methyl-3-ethylpyridinium and 1-(1-hexadecyl)-2-
methyl-3-ethylpyridinium.

Very particularly preferred pyridazinium ions (1Vb} are those in which
25
e R'to R*are hydrogen; or
« one of the radicals R’ to R* is methyl or ethyl and the remaining radicals R' to
R* are hydrogen.

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

» R'is hydrogen, methyl or ethyl and R? to R* are each, independently of one
another, hydrogen or methyl; or
+ R'is hydrogen, methyi or ethyl, R? and R* are methyl and R® is hydrogen.
35



R is hydrogen, nethyl or ethyl and R2 to R4 are each, independently of one
anot her, hydrogen or nethyl; or R is hydrogen, nethyl or ethyl, R2 and R4
are nmethyl and R3 is hydrogen. 35 -17- Very particularly preferred
pyraziniumions (lVvd) are those in which_R is hydrogen, nethyl or ethyl
and R2 to R are each, independently of ole another, hydrogen or nmethyl:; 5
R is hydrogen, nethyl or ethyl, R2 and It are nethyl and R3 is hydrogen;
Rl to Rare nethyl; or R to R4 are nethyl or hydrogen. Very particularly
preferred iYenaadiculany peaterred pepziniue iohe §¥d) arewhessin which R i s hydr ogen,

met hyl, ethyl, 1-propyl, 1-butyl, 1-pentyl, 1-hexyl, 1-octyl,

2-hydroxyet hyl or. 2-cyanoethyl and R2 to R' are,each, independently of one
anot her, hydr 8geR, isnefdiggenymethy|\ar ethyl angr |~ 192t kg pagh. yngsrendentlygof one

i m dazol i um i onsafdtivé) hydr *maﬁgﬁ m dazolium 1-ethylim dazolium

1- (1-butyl)im dazpliu 1-(1l-octyl)imdazolium 1 -(1 -dode-

oyl )i i Bzl | am A RdlogBR TR el ) Ae rethyi ind S hydrogen:

- hexadecyl ) i medaRbio Rfrare methyldoret hyl i m dazol i um

1-et hyl -3-met hyl L oliu 1-(1-butyl)-3-nethylimdazolium

1- (1- butyl ) - 3%t 'ﬁ%’?@fﬂﬁ?&?ﬁﬂﬁ{ !c-'rt’ﬂ‘?ah/exy| )- 3-net hyl i ni dazol i um

1- (1-hexyl)-3-ethyl 20 im dazolium 1-(1-hexyl)-3-butylimdazolium
1-(1-octyl)g3-.net iLm d | U 1-(1- octyl,).-3-zethylimdazolium 1 -(1
sty - 5 b PBHe A ered el o YO i WG 221 i

1- (1-dotecyl ) - 3-ethyli m dazolium 1-(1-dodecyl)-3-butylimdazolium 1-(1-
dodecyl ) - 3-octyl {him; ' - ade - 3- hyl . dazel Lum,_
1-(1-tet radeci’l )BS-Ingyﬁbq#m d"i%é 1 tl?ﬁlmlq%adﬁ't iﬁ@;eﬁﬁeﬁ% EE‘FWI r;i%pe{)gbl ium
1 - (1 -tetradecy?ydrosyatiyliari2-oypnoathyl Ao % to R* are each, independently of one

1- (1- hexadecyl) - ZdiRd i droade ARt Bl ethy( 1- hexadecyl ) - 3-ethyli m dazolium 1-
(1- hexadecyl ) -3-butyl'i m dazol'tum’ 1I-(1-hexadecyl)-3-octylim dazolium
1,2-dinmethyl - imdazolium 1,2,3-trinmethylimdazolium

1- et hyl 82, 3yétymgidmyduldilyd azelered idridakofisth Y lidns 2(19efi ARE hylnidihflRd@ddoimn, 1 - (1
-hexyl ) -2, 3-di.npt hyl i mi dazo] i u -(1 -octyl)-2,3-di- nmethylimdazolium
12X ety -EHDRAGEIIR, 15 LrOuyD e o k6T PR MG e i (1 dode:
cyl)imidazolium, 1-(1-tetradecyl)imidazolium,  1-(1-hexadecyllimidazolium, 1,3-
dimethylimidazolium, 1-ethyl-3-methylimidazolium, 1-(1-butyl)-3-methylimidazoiium,
1-(1-butyl)-3-ethylimidazolium, 1-(1-hexyl)-3-methylimidazolium, 1-(1-hexyl)-3-ethyl-
20 imidazolium, 1-(1-hexyl)-3-butylimidazolium, 1-(1-octyl)-3-methylimidazolium, 1-(1-
octyl)-3-ethylimidazolium,  1-(1-octyl)-3-butylimidazolium,  1-(1-dodecyl)-3-methyl-
imidazolium, 1-(1-dodecyl)-3-ethylimidazolium, 1-(1-dodecyl)-3-butylimidazolium, 1-(1-
dodecyl)-3-octyiimidazolium, 1-(1-tetradecyl)-3-methylimidazolium, 1-(1-tetradecyl)-3-
ethylimidazolium,  1-(1-tetradecyl)-3-butylimidazolium,  1-(1-tetradecyl)-3-octylimi-
25 dazolium, 1-(1-hexadecyl)-3-methylimidazolium, 1-(1-hexadecyl)-3-ethylimidazolium, 1-
{1-hexadecyl)-3-butylimidazolium, 1-(1-hexadecyl)-3-octylimidazolium, 1,2-dimethyl-
imidazolium, 1,2,3-trimethylimidazolium, 1-ethyl-2,3-dimethylimidazolium, 1-{1-butyl)-
2,3-dimethylimidazolium, 1-(1-hexyl)-2,3-dimethylimidazolium, 1-(1-octyl)-2,3-di-
methylimidazolium, 1,4-dimethylimidazolium, 1,3,4-trimethylimidazolium, 1,4-dimethyl-
30 3-ethylimidazolium, 3-butylimidazolium, 1,4-dimethyl-3-octylimidazolium, 1,4,5-tri-
methylimidazolium, 1,3,4,5-tetramethylimidazolium, 1,4,5-trimethyl-3-ethylimidazolium,
1,4,5-trimethyl-3-butylimidazolium and 1,4,5-trimethyl-3-octylimidazolium.

Very particularly preferred pyrazolium ions (1Vf), (IVg) or (IVg’) are those in which
35
« R'is hydrogen, methyl or ethyl and R? to R* are each, independently of one
another, hydrogen or methyi.



30 3-ethylimdazolium 3-butylimdazolium 1,4-dinmethyl-3-octylimdazolium
1,4,5-tri- methylimdazolium 1,3,4,5-tetranethylimdazolium
1,4,5-trinethyl-3-ethylimdazolium 1,4,5-trinethyl-3-butylimdazolium and
1,4,5-trinethyl-3-octylimdazolium Very Qa}e]lrti cularly preferred pyrazolium
ions (Ivf), (IVg) or (IVg') are those in@hich 35 R is hydr ogen, nethyl or
ethyl and R2 to R are each, independently of one another, hydrogen or

met hyl. -18- Very particularly preferred pyrazoliumions (lVh) are those in
which R to R4 are each, independently of one another, hydrogen or nethyl.
S Very par tyédloaftlculaby ptasied pyrazdinirpiofs (IWh)aReitRose ihWfidh are those in which
R to R6 are each, independently of one another, hydrogen or nethyl. 10
Very particularly preferred 2-pyrazoliniumions (1Vj) or (IVj') are those in
which R is Rydrbger! areriabl| indeidngentys of phe myibthern thyBdgen oRmettiye. each,
indepencej.:ently of one another, hydrogen or methyl. 15 Very particularly
preferred 3-pyrazoliniumions (lVk) or (IVk') are those in which R and R2
are each, iVvelypartitahiiy preférrech ¢-pygrazbliveam idnsdiiipere, thosd inywhicket hyl or  phenyl
and R3 to R6 are each, independently of one another, hydrogen or nethyl. 20
Very particularly preferred i mdazoliniumions (IVI) are those in which R
and R2 are eaeh, Rl todfdharadanh, ipdefendartiyvanfank enpthiey,dydgoen onptetil., ethyl, 1
-butyl or phenyl, R3 and R4 are each, independently of one another,

hydrogen, 25 nethyl or ethyl and R5 and R6 are each, independently of one
anot her10 hyery dgeicutarly peeferyed 2\pyrazolivmiions @Yi) or (BYiafaee thegeimwhighol i ni um i ons
(I'Vm or (IVm) are those in which 30 R and R2 are each, independently of
one anot her, hydrogen, nethyl or ethyl and R3 fo R6 are each, indelpendently
of one anot her, Ry@rtygugen matyhgthyl onrhrepyviand RicigiRirare egefyfirgapegdently of

i m dazol i ni um i ofge 4hodRer, RYdrogéflon mathgy. t hose in which 35 R to R3 are each,
i ndependently of one anot her, hydrogen, nethyl or ethyl and

15  Very particularly preferred 3-pyrazolinium ions (IVK) or (IVK’) are those in which

e 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.
20
Very particularly preferred imidazolinium ions (V1) are those in which
« R' and R® are each, independently of one another, hydrogen, methyl, ethyl,
1-butyl or phenyl, R® and R* are each, independently of one ancther, hydrogen,
25 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
30 » 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.
Very particularly preferred imidazolinium ions (IVn) or (IVn'}) are those in which
35 ¢ R'to R? are each, independently of one another, hydrogen, methyl or ethyl and

R* to R® are each, independently of one another, hydrogen or methyi.



R to R6 are each, independently of one another, hydrogen or nethyl. -19-
Very particularly preferred thiazoliumions (IVo) or (IVo') and oxazolium
ions (lIVp) are those in which Rl is hydrogen, nmethyl, ethyl or phenyl and
R2 and R3 are each, independently 5 of one another, hydrogen or nethyl.
Very particularly preferred 1,2,4-tri azo%um i ons (I'vg), (I'vg') or (lIvg")
are those in which R1 and R2 are each, independently of one another,
hydrogen, methyl, ethyl or 10 phenyl and R3 is hydrogen, nethyl or phenyl.
Very parti Narapatticglady @refeded thiazplium igns (tVahet &b\ﬁ@’}/end/pfe}zwumrioys OVpY frgr )
are those ifodihGlhiclR 1S hydrogen, nmethyl or ethyl and R2 and R3 are each,
i ndependently of one 15 another, hydrogen or nethyl, or R2 and R3 are
together 1,4-buta-1, 3-dienylene. Very particularly preferred pyrrolidinium
ions (IVs) are tROs@ydidgeh) rﬁbthrﬂ?éth'?(ﬁor h@ @A, R are @bl indépeRbemy and
R2 to R%tare each, mde&eengleat % o] 0 one anot her, hydrogen or nethyl.
Very particul ar I 99PE@NEMELYArRIFALEMEY W um ions (1 Vt) are those in which
R and R4 are each, independently of one another, hydrogen, nethyl, ethyl or
25 phenyl d R2 and R3 and o Ro_to R8 are each, independent|ly of. one
another hytyRanelprpgrtgfed | 2A azobtind o’ 198 of PIEIHRTRee Foid ()
are those in which 30 R to R3 are each, independently of one another,
Cl- C18-al kyl ; .orgs I - I
3-oxa-1, 5- pent' yl%n%ﬁda'ﬁzgg |C§’ @ﬁép%%gbﬂty%f;qné @Sm%r@&&%hwegy I’f!h<¥3l/3rrloet hyl .
Very pal®ti cul ar |ghepylegnet Reid hyeiogan umethgres phengl) ar e
met hyl tri (1-butyl)amonium N, N 35 di net hyl pi peri di ni um and
N, N- di met hyl nmor phol i ni um -20- Exanples of tertiary amnes fromwhich the
quat er nary Vampattiguarly pesferred ha gldazeliam iops (M0l AV ardiVrarare deaseve whichom
guat ernation by the abovenentioned radicals R are diethyl-n-butyl am ne,
diethyl-tert-butyl am ne, diethyl- n-&;ntyl am ne, .di et hyl hexylam ne, 5
di et hyl oct yI afti 3, isdvaragen( meivhor Ayl andRy aad Rijars egebdpdenandeaty efeone
g! - n- pr1<5py: (2 fﬁﬂ:}thﬂr?ﬁ?dﬂ@gendér'rﬁetﬁﬂPﬁfyﬁ*@ﬁ@/ﬁ%ﬂeﬁ@getﬁérﬂ4-lbﬁ€a01’,bQﬁérwie@1@l ne,

i -n-propy -et hyl -

Very particularly preferred pyrrolidinium ions {1Vs) are those in which

« R'is hydrogen, methyl, ethyl or phenyl and R® to R® are each, independently of
20 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
25 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
30 « R'to R® are each, independently of one another, C,-Cg-alkyl; or
» R'and R? are together 1,5-pentylene or 3-oxa-1,5-pentylene and R® is C,-C1g-

alkyl, 2-hydroxyethyl or 2-cyanoethyl.

Very particularly preferred ammonium ions (IVu) are methyliri{1-butyl}Jammonium, N,N-
35 dimethylpiperidinium and N,N-dimethyimorpholinium.



hexyl ) am ne, dii sopropyl ethyl am ne, diisopropyl-n-propyl am ne,

di i sopropyl butyl am ne, diisopropyl pentyl am ne, diisopropyl hexyl am ne,

di i sopropyl octyl am ne, diisopropyl (2- ethyl hexyl)am ne,

di - n- butyl et hyl am ne, di-n-butyl-n-propyl am ne, di-n-butyl-n 10 pentyl am ne,
di - n- but yl hexyl ani ne, di-n-butyl octyl amd®, di-n-butyl (2-ethyl hexyl)am ne,
N-n-butyl pyrrolidine, Nsec-butylpyrrolidine, Ntert-butylpyrrolidine, Nn-
pentyl pyrrolidine, N, N-dinethylcyclohexylam ne, N, N-diethylcyclohexylam ne,
N, N-di - n- butyl cycl ohexyl ami ne, N-n-propyl pi peridine, N-isopropylpiperidine,

N n- but yl
1 DL P oo S A PLPET B g RS
N-t er t - but yiPmsHKBIU) rrse derlﬁe%émnneﬁempm thﬁ-M@Wm‘KP“%l FAdicals R A,

N-benzyl - Nd"etﬁ*\lqpb’utﬁah'hrié‘Qileth?lht@%ﬁ{ytdﬁlhé OcEJétﬁWﬂ E&Wbﬁﬁwe Wélﬁﬂﬁé&yld}hlﬂe

but yl ani | i ne, -10l ui dene di et - p-tol ui ene

N, N- di - B- butisthylgctylaging, dé#?éhvl@‘r%thw ?’B@Hﬁmeamdh@ pr%nylmmﬂaram bEh3-Propvi-fre,
dl n-but yl Qe drﬁlﬁbne di-rfprRb{A Mé)ahmﬁmbam dlﬂb-plﬂbylﬂct?lhﬁmé ph@nulp%wrte s
- n- but yl he amng 20Pe rredtertlar amn H‘gﬁ?
d| i sopropyl %'B'H?n ISORF Y| ‘i@'l"?t HUsaprony-p@ropy m' %'p rapyyhiamine,
di - n-but yl -dnswapwbmlammel\l ﬂilsdprdﬂvylhaicWérﬂMél Qiiuedpfbavrbmlam tioprapy2-am nes
derived fro ent lsomags B/ rticul arl Z rs{ﬁerredtert arﬁ am Es are
i but y1 SPERemiene g ERIRD g atn BBl FR W SRt pern B B Rer s A
f ur t herlOpr gfemtylaing editi-butylharylamineh ideh-bobtoctytareiae] diembutyk2- ethyﬁwxszlwmme,s
triallylamye. i cul / guagi.di, i ' | W) apg those
i n which %ﬂ %Kﬁé%r@@hére n'\g %‘yPB&ﬁ(ﬁQ@&part t%n{t@PMBykr(rg réeéred guahﬁl di ni um
ion (1W) ipeniyipyrididine, NN- wmetmmmhglargm\anNd\l-diaﬂmlcﬁbheﬂdamiﬂer N,N-di-n-
parti cul arI ol hi_
are each, ctl‘Fr %Er?g'ggﬁgvﬁ%’f Noﬁg@rﬂﬁ'ﬁ%dﬁiem ﬁg'ﬁl%pgp ﬁéﬁdlh% W&F}ylg!ﬁ%r@ﬂgoct yl
and R3 is Wﬁe@g@wlplmml N-terttbytylpiperising, N- nﬁ@ZMﬁlnmdmpqdm-Mylmrpholme
15  N-sec-butylmorpholine, N-tert-butylmorpholine, N-n-pentylmorpholine, N-benzyl-N-
ethylaniline, N-benzyl-N-n-propylaniline, N-benzyl-N-isopropylaniline, N-benzyl-N-n-
butylaniline, N,N-dimethyl-p-toluidene, N,N-diethyl-p-toluidene, N,N-di-n-butyl-p-
toluidene,  diethylbenzylamine, di-n-propylbenzylamine, di-n-butylbenzylamine,
diethylphenylamine, di-n-propylphenylamine and di-n-butylphenylamine.
20
Preferred tertiary amines (IVu) are diisopropylethylamine, diethyl-tert-butylamine,
diisopropylbutylamine, di-n-butyl-n-pentylamine, N,N-di-n-butylcyclohexylamine and
tertiary amines derived from pentyl isomers.

25  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
30
e R'to R®are methyl.

A very particularly preferred guanidinium ion ({Vv) is  N,N,N‘,N'N",N"-
hexamethylguanidinium.
35



R is methyl, ethyl, 1-butyl or 1-octyl, R2 is a -CH2-CH2-OR4 group and R3
and R4 are each, independently of one another, hydrogen, nethyl, ethyl,
acetyl, -SQ2CH or -PQ(OH)2; or 10 R is a -CH2-CH2-OR4 group, R2 is a
-CH2-CH2-OR5 group and R3 to R5 are each, independently of one another,
hydrogen, methyl, ethyl, acetyl, -SQROH3t- -PQ OH)2 Particularly preferred
choliniumions (V) are those in which R3 is selected from 15 anong
hydrogen, methyl, ethyl, acetyl, 5-nethoxy-3-oxapentyl, 8-nethoxy-3, 6-

di oxaoct yl , Vary-paticutacly -reeférred cholipiusu ivme dvw) ave these axwhigh oxahept yl |

11- et hoxy- 4, 8- di oxaundecyl, 15-nethoxy-4,8,12-tri oxapentadecyl,

9- met hoxy- 5- oxanonyl 14 met h- oxy-5, 10- oxat etradecyl, 5-ethoxy- 3 oxapentyl ,
8- et hoxy- 3, 6- di oRAGOEYR® arel eatth drdepepdently- of pre aneiiet yethyl, ethyl, 1-butyl or

7- et hoxy- 4- oxaheplouly add RE i 1fHodbn myf%&iw -36;6tilp o)

4,8,12-trioxapent adécyl, 9-ethoXy T OX N0
14 etho%@ 5, 10- oxatetradecyl Véry particularly preferred phosphoni umions

(I'vx) are those RhisgtaefHyl, otk Itﬂbml @rrﬁoawcw id ad@m; ohy ﬂ:fu ﬁ‘haﬁ@er
Cl-Ci18-al kyl, in_particular bu &Z i Sobut 1 hex -octyl . Anong
the abovenenti onBd aﬁ%teéPB!cWPP‘E‘Yd@Qf'Y one gpot rlh&ﬁ’rﬁgﬁrr‘n F"S ' ‘TSK}Y'aEB?W'm um

i ons, pyrazoli umg@yoH andPO }d)@z&l iniumions and al so the i m dazoliumions
are preferred. Preference |s al so given to ammoni umions. 30 Very
particular preference is given to 1-nethyl pyridinium 1-ethylpyridinium

i' g i hbm lyl) ) Py i:lal I amCHQ‘GliirWﬂbermﬁlbrﬂ UQH,- E%blg%glsdublﬂfdi Bt ro Afnare
- - heX ridiniu 0OC n O
I (1ot et fatecyl ) BT dcepaReni o1 bpd BHotne RyPlgr hrahy! sba, -SODA S

1, 2-di net hyl pyr i dPO{QH),. 1- et hyI 2- met hyl pyri di ni um 1 (1-butyl)-2 35
met hyl pyridi nium 1-(1-hexyl)-2-methyl pyridinium
(1-octyl)-2-methyl pyridinium 1-(1- dodecyl)-2-nethyl pyridinium
(1- t et r adawicylagy rpeefagreeyahothiwinuions K(\(w)- hmxﬂ@seyh)wiﬁehrlﬁisykqejwtedﬁmmxm

1-
1-
L et A5 2 ghiy PHidid, U7 é@f’fegﬁy PULEE " SrUERY-srokeiohifh Blrméno -
1-
1,

thylpyrldlnlu
(1- oct y| ) digxaqdtyH ﬂyﬁn@hmﬁﬁ Yttripnaundeey!, Jymymgxseﬁwalmntvldnﬁrmﬁmoxy 481

tetradecyl ginZafidayh y1r5'- 811 2-fribx 6?@1&% 9. tﬁ%ﬁcplé nHh !d'ﬂLM
2-di net hy Io5 et hy P @I ni W 'él et " W%I | d?xr?‘l urr* %u tyl)-
0OXy-5, 10-oxa radecyl B- ethoxy-3-0xapentyl 8- ethoxy- dloxaoctyl 11 -~ethoxy-
3,6,9-trioxaundecyl, 7-ethoxy-4-oxaheptyl, 11-ethoxy-4,8-dioxaundecyl, 15-ethoxy-
20  4,8,12-trioxapentadecyl, 9-ethoxy-5-oxanonyl or 14-ethoxy-5,10-oxatetradecyl.

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

+ R'to R?are each, independently of one another, C;-C;g-alkyl, in particular butyl,
25 isobutyl, 1-hexyl or 1-octyl.

Among the abovementioned heterocyclic cations, the pyridinium ions, pyrazolinium
ions, pyrazolium ions and imidazolinium ions and also the imidazolium ions are
preferred. Preference is also given to ammonium ions.
30
Very particular preference is given to 1-methylpyridinium, 1-ethylpyridinium, 1-(1-
butyl)pyridinium, 1-(1-hexyl)pyridinium, 1-(1-octyl}pyridinium, 1-(1-hexyl)pyridinium,
1-(1-octyl)pyridinium, 1-(1-dodecyl)pyridinium, 1-(1-tetradecyl)pyridinium, 1-(1-hexa-
decyl)pyridinium, 1,2-dimethylpyridinium, 1-ethyl-2-methylpyridinium, 1-(1-butyl)-2-
35 methylpyridinium, 1-(1-hexyl)-2-methylpyridinium, 1-(1-octyl)-2-methylpyridinium, 1-(1-
dodecyl)-2-methylpyridinium, 1-(1-tetradecyl)-2-methylpyridinium, 1-(1-hexadecyl)-2-
methylpyridinium, 1-methyl-2-ethylpyridinium, 1,2-diethylpyridinium, 1-(1-butyl)-2-



2-methyl -3-ethyl pyridinium 1 -(1 -hexyl)-2-nethyl-3-ethylpyridinium 1 -(1
-octyl)-2 5 nethyl -3-ethyl pyridini um

1- (1-dodecyl) - 2-net hyl - 3-et hyl pyri di nium 1-(1-tetradecyl)-2-

met hyl - 3- et hyl pyri di nium 1-(1-hexadecyl)-2-nethyl-3-ethyl pyridinium

1-nmet hyl - i mdazolium 1-ethylimdazoli -1-(1-butyl)imdazolium
1-(1l-octyl)imdazolium 1-(1- dodecyl)i m dazolium

1-(1-tetradecyl )i m dazolium 1-(1-hexadecyl)im dazolium 1, 3-

di met hyl i m etagpyridimiymL-1et! Fhexylp-2ratityigyridiniuiez (1 -ootyl)-2- ethylpyndlmum 1-(1-dode-
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d| met hyl i m dazol u
- hexyl ) -2, ﬁl‘hbfb@ﬁif’lylpwmnm0F1(¥'ﬁpﬁwi)12'(nfﬂb/b ’)wpﬂf'gmm“hef'ﬂ%tﬁ’tfﬁ@&!'b?r um
1, 4 di net thlnls- @émywﬁumm # 11I5e)€aﬂb€§ﬂ)t—fl)ﬂétﬁ?|-@9e§ﬂ|rlbwminlum 1-methyl-

hyl - ety |ﬁq§;p|l$gg%hﬁéﬁgéz%hgm5 delly Ml}lnqugégﬂxlggg] I(1,Fﬁ;tyl)lmldazohum 1-(1-
f tetddumymwdazbntﬁn zp(1 wtfhdécyﬂlrﬁdéidllﬁﬁi hyl(1 FreRh |);m|@btbﬁumum 3-
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f8 rgul :irg) (Iﬂuriéxyl)a-rgéﬂhylimi)damlﬂngene‘_r-mdboftyl_ulfet)rlﬁéthﬂgﬁld@itgllumf gr1@$1pdodbcyl¥3-6 7,
n er | abl.e. .Suitable nme cation are

for exanpl en “"L’HV?"‘% gr"u"k+tI (E:éé’a‘%ﬁ¥'i:?"@{‘wm dﬁzﬂﬂ ' Cr 3+, teﬁr(1 'Eé‘%‘lec

Nt +, Cue+, 3-Amthylidndazeliand 1 Ridmett§bmiiazaliumonk 2, 3+tt|m|emyllm|qazolrw:m pl-ethybd.8t bI e

to use 2l ARHmidHIBiRN' O 4 s SRmLAD ki | 50 h8n ey,

sel ected from . es” an ogen |
f or nul ae: sumaclazomum Band 1; (1Errcwl)-2 Brbmethpliradazoliaie 4 ,4-dimethgiplidazolium, Br,3,.4- FeC14

, Bd 4, - FfdRvi- 03 3 %}3] £F3C02,
cc13m21sso@ﬁme§g‘fﬁ‘§da 1 4r ou %I & Qﬁﬁrﬁltdggéﬁéﬁl fi tbes an ﬁ‘%’onat ‘es of
t he gener al dlrr@thvbBa@tyhmohumlsm 4,59 @ethylimiazoliura 0s0133.4. 5rtgsarethylimidgr oup

of phosphat f t i P it nl{“%? P
HRaPO4 , Raﬂﬁlu%& hgsqg?‘%ﬂgl 399{%'@%8'#21?68921%1”%08]0% t?lua es d'?'ﬁg %er al
formul ae: RASHometivkmoyli "P&%QB@ 23-

1, 4-di
di net
1, 3, 4,
1,4,5-
20 Th

20 The metal cations [M'T", [M?]", [M®]*, [M*]** and [M®]** mentioned in the formulae (llla) to
(lllj) are generally metal cations of groups 1, 2, 6, 7, 8, 9, 10, 11, 12 and 13 of the
Periodic Table. Suitable metal cations are, for example, Li*, Na*, K*, Cs*, Mg*, Ca®**,
Ba*, Cr™, Fe*, Fe*, Co™, Ni**, Cu™, Ag*, Zn®** and A**.

25 As anions, it is in principle possible to use ail anions.
The anion [Y]" of the ionic liquid is, for example, selected from among

e the group of halides and halogen compounds of the formulae:
30 F,CrI,Br,I, BF,, PFg, AICL,, Al,CI;, AisClyy, AlBry, FeCly, BCly, SbFg, AsFg, ZnCly),
SnCly, CuCly, CF3S03, (CF3503):N’, CF;CO,, CCl,CO,, CN', SCN’, OCN
¢ the group of sulfates, sulfites and sulfonates of the general formulae:
80,7, HSO,, SO;*, HSO;, R*0S0;, R*SO4
« the group of phosphates of the general formulae
35 PO, HPOZ, H,PO4, R*POS%, HR*PO,, R*R"PO,
o the group of phosphonates and phosphinates of the general formulae:
R®HPO;,R°R°PO;, R*R°PO;



the group of phosphites of the general fornmulae: P33 , HPOG32-, H2PQO3 ,
RaP(32-, RaHP(O3, RaRbPO3 the group of phosphonites and phosphinites of the
general formulae: RaRbPQ2 , RaHPO2, RaRbPO, RaHPO 5 the group of
carboxylic acids of the general fornula: Ra000 the group of borates of the
general formulae: BOB3 , HBO32 , H2BMB -2RaRbB0O3 , RaHB03, RaB032 ,
B(ORa) (ORD) (OR')(ORd) , B(HS™) , B(Ras®) 10 the group of boronates of
the general fornulae: RaBO22-, RaRobBO the group of carbonates and carbonic
esters of t#he thgegreupiof bmamltfaﬁeefthﬂ%mral foogulag: RaCO8 the group of silicates

and silicicpgst ¢jpp.of H% IHafm;rdmIFpﬁbpéS Si H44", HSI 43", H2SI A42-,
H3Si 04, RaSi 043-, RaRb RORCSI OF ', HRaS 042 H2RaSi O4, HRaRbSi O4 the
group of al%yHthegmoypef B'PQFPQP?'FGSsﬂﬂdeB@F'E%S Jthe genesaliemuiag:or mul ae:

RaSi 033 , RafRYBODRReHP quwscppmaaﬁw 03 , RaRbR Si @, RaRbSi 032" the

group of car boxi m des ny i mdes d ul f onyl i i des of the general
20 formA ae* ngRQOf@fka’g\% |aFGS°N*ﬁ9€"eF% "ﬂ% SORb_~ 11 OO0 25 the

group of memigoes of the general formul a: SOZRa |  Rb-02S~ S02 Rc the

group of al ko}%ed&%u.%‘%f’bora elsoo 'u%jeeéen%fraﬁfé‘r% aeener al formula: 30 Rao-;

BO;*, HBOs®, H,BOy, R?*R’BO;, R*HBO,, R*BO,*, B(OR*)(OR®)(OR%)(ORY’,
B(HSOQ,), B(R*SO4)
10 e the group of boronates of the general formulae:
R?BO.*, R?*R’BO"
o the group of carbonates and carbonic esters of the general formulae:
HCO4, COs%, R*COy
» the group of silicates and silicic esters of the general formulae:
15 Si0*, HSIO.Y, H,Si0,%, HsSi0,, R*SIO,*, R*R®Si0*, R*RPR°SIO,, HR*SI0,?,
H,R®Si0,, HR*R"SiO,
» the group of alkyl silane and aryl silane salts of the general formulae:
R2Si0s*, R*RSIO,”, R®RPR"SIO’, R*R°R°Si05, R*RR°SIO,, R*R®Si0*
¢ the group of carboximides, bis(sulfonyl)imides and sulfonylimides of the general
20 formulae:

i i %0
- -,
Rl Re—szC® R—s7"_
N N N
Rb—H/ Rb—Sx Rb—l(
IO
0O O O
25 e the group of methides of the general formuia:
SO,-Ra
| -
C

Re-0,87 SO,-Re

o the group of alkoxides and aryloxides of the general formula:
30 R*O’;



-24- the group of hal onetal ates of the general formula: [MHal,]5", where
Mis a netal and Hal is fluorine, chlorine, bromne or iodine, g and r are
positive integers and indicate the stoichionmetry of the conplex and s is a
positive 5 integer and indicates the charge on the conplex; the group of
sul fides, hydrogen sul fides, polysulfideé4 - hydrogen pol ysul fides and
thiolates of the general formulae: S2 HE, [S]2 , [HSJ, [RaS], where v is a
positive integer from2 to 10; 10 the group of conplex netal ions such as
Fe(CN) 63 Fex CN)tha groupaihalgregtalayes of the-generalfermulls, R and Rd are each,

I ndependent |y O[iVI Agesanot her, hydrogen, Cl--C30- al kyl, C2-Cle-al kyl which
Is optionally intqerru’pt ed by one or nore nonadjacent oxygen and/or sulfur
atons and/ or onéhese Mrsrametd and Hal isdlugring gblepae. hraming oripdiee. ¢ dgharecs 15

Cl4-aryl, C5- Clgosiwe!imah&slan@lindicdts Wiy stéichismétriRMpRr@fhpléatiedis.a fisitiegen-
and/ or sul fur- conprisin _heteroctgél e, vWere two of them may together form
an unsaPur at ed, Megst ancindigaies e HREP Onthe\ePMPE¥h i s optional Iy interrupted

by one or nore @syesup Gifides, Bdldden salfiaes, Bitie$ Myd@gepoRsutfidedaid t ut ed
or substituted t'brri r}o gé[gupsh wﬂﬁe It he radicals nentioned may each be

addi tional Iy suBiates,pitie gene@hioMmMuasi groups, aryl, 20 alkyl, aryl oxy,

al kyl oxy, hal og&h, HEEIRFOMHSKUERABY/ or heterocycl es. Here, Cl-Cl16-al kyl which

is optionally substit.uted function yups, aryl, alkyl, aryl oxy,
al kyl oxy, hal og\g ?reﬁ’e'?3983&%W¥%9F6f@maéﬁtﬁocycl es is, for exanple, nethyl,

ethyl, 1ropyl , thegougyficompldxunyta) ioae sudiuag/Fe(ONIs™, Fe(GY)e., Nmdi yFe(ODIxy |
heptyl, octyl, 2 25 ethyl hexyl, 2,4,4-trinmethyl pentyl, decyl, dodecyl,

t etradecyl, hexadec%l , octadecyl, 1,1- dinethylpropyl, 1,1-dinethylbutyl,
1,1, 3, 3- t etheraeBAyRDRyand B&mry leach.-iptensepdenthy bt org anobiewdtytidgennZytGao-
benzhydryl, tel yl 1 L (i | fl z A F AV -
di chl or obenaélﬁ?’,@zp¢%r$%xwy Icgrlllzsyqb?'gﬁ%t Iﬁ%@ étae}sél ?Snlwez_o (F:) ﬁ%g'? ﬁ%ﬁ ! ox?ge‘h

2- cyanopr ofd/or spifupataas ang/asaing ariyere subslitdiedyar amsuolstitutedhymino groups, Ce-
2- but 0XgCar Rk PEARYLoycibalkyr #Rve- T8 hoREFBERR Sl Hitrog@nBhBBKYEIIY |
2- et hoxyet hy1?, ys_}Z’BE%t@%/ax%ygt ﬁ% , rdi et hoxynet hyl , apﬁgﬁg%ﬁt{%g?ﬁn,nﬁ oK ¥t

1, 3- di oxol APMANGING hetsrenyeiearwherg| twop ohdhem| maysiagiedies] i9fm 2agy | unsaturalefy | -
1h|3- di ox?LasJImlRacéh,or%rdxﬁ@w fRPwdieh RBydptioRalRUhRYYiPfedbY oneZordfibre! dxyyét Buvd/or

chi ororme ysulfur atoms and/or one or more unsubstituted or substituted imino groups, where the
radicals mentioned may each be additionally substituted by functional groups, aryl,

20 alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles.

Here, C;-Cig-alkyl which is optionally substituted by functional groups, aryi, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles is, for example, methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, 2-
25 ethylhexyl, 2,4,4-trimethylpenty!, decyl, dodecyl, tetradecyl, hexadecyl, octadecyl, 1,1-
dimethylpropyl, 1,1-dimethylbutyl, 1,1,3,3-tetramethylbutyl, benzyl, 1-phenylethyl, o,o-
dimethylbenzyl, benzhydryl, p-tolylmethyl, 1-(p-butylphenyljethyt, p-chlorobenzyt, 2.4-
dichlorobenzyl, p-methoxybenzyl, m-ethoxybenzyl, 2-cyanoethyl, 2-cyanopropyl,
2-methoxycarbonylthyl,  2-ethoxycarbonylethyl,  2-butoxycarbonylpropyl,  1,2-di-
30 (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-triflucroethyl,
35 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 6-hydroxyhexyi,
2-aminoethyl, 2-aminopropyl, 4-aminobutyi, 6-aminchexyl, 2-methylaminoethyi,
2-methylaminopropyl, 3-methylaminopropyl, 4-methylaminobutyl, 6-methylaminohexyt,



trichloromethyl, trifluoronethyl, 1,1-dinethyl-2-chloroethyl,

2- met hoxyi sopropyl, 2-eth- oxyethyl, butylthionethyl, 2-dodecylthioethyl,

2- phenl ythioethyl, 2,2,2-trifluoroethyl, 35 2-hydroxyethyl, 2-hydroxypropyl,
3- hydr oxypr opyl , 4- hydr oxybutyl, 6- hydro g/hexyl , 2-am noet hyl ,

2-ami nopropyl, 4-aninobutyl, 6-am nohexy?5- 2- et hyl ani noet hyl ,

2- met hyl am nopropyl, 3-net hyI am nopropyl, 4-methyl am nobutyl,

6- met hyl am nohexyl , -25- 2-di net hyl am noet hyl, 2-dinethylam nopropyl

3-di net hyl a&rﬂmﬂﬁm@wnoet&wu éedimethylagpinerropyly | | 3 omneﬁhmi@mmmwmoh@ﬂwethyl-

2- hydr oxy thy Xy et - op

. phenoxyprzaorgmgbu éa ﬁf(r)’rf(&ﬂhﬁuﬂh@ﬁ@ﬂg e%oﬂ%}c’g Bih'?é?ﬁ’s?f%tﬁgl %@henoxyethyl

2- et hoxypr%B%?nOXEPTﬁBWh@’XW"BiSXWOP% PP AMSXYBY %MG plaemmﬂa(xw?emthoxyethyl
2- et hoxyet @hetr%x%pl‘égwoX&ﬁfeﬂf&k&proﬁyletil%mﬁmf 1, SmREHORYHEIVE, Yo-efHoxyethyl,

6- et hoxyhe IS optionall substltuted by one or” nore
nonadj a@entQI@WWOBHd? SWOXMPPY!T“ -§HhoMEbutr @r §@¥m he¥Yl.nore substituted or

unsubstituted imno groups is, for exanple, 5-hydroxy-3-oxapentyl,

8- hydro 3. 6-di t 9-tri 10 oxaundecyl,

Oyt oy e eI pich g q@a?{ﬁ@ RSy R TPre M BHRaT T vaeandor

tri oxzﬁpent agilgfay lator@s iaiﬂdrwwwSﬁomérBdbstltm&dhmd uasybstituldd omiab ejroasks @&y | for

o1 et hoy-SXaEER. | PYMIRUEROBO T RIVTHT A thuaqqt,  11f-hydroxy-3,6.9-4i

- rrﬁ] hoxl;ﬂ 4 cﬂeadndewu niHaygroxy-4sxabobtplx Vi 14)yﬂtrdh@-4,8-dmmawmacaldek5yh3ydr®ey -4.8, 12-I

met hox - - O0xa ,

B et hovy 18T 0xHRAladel: BaARIY-oRBOMAS 1B AIGT X 10, Bkt SHERGY-¥!

7- et hoxy- 4- Q;eaaaetpt. y8; mqtmomzhﬁacyomogtyl dil bxatihekyc3;6, 9-trtoxaundecyl 7-methoxy-4-
é518t ggg%letdbré ecyfrlﬂxﬁle%&?q? bfalﬁ‘fog %OQXPF%QK&%GWE%J?a@eﬁfa@l@% toget her
form for eRelpKES-oxasonyb0l4gmelyaxyrde!0- Qxatemﬁepvleﬁeethqxsb&axqu,r Bjhexte,

1- oxa- 1 2 i enyl -4 8-
L a0y, 2 ity S MASRIMAE, Tiaoq-up e b

1- aza- 1, 4- HiXAUNdecyl; éﬁsﬁ"@fﬁ‘é 1%'1"&(&!9&”'@5‘%)’! a9'ft@xb115e‘?ﬁ‘ﬂéﬁ!é ofs TRy~ on
bui | di ng bl®edoxaetrdiscynunber of nonadj acent oxygen and/or sul fur atons
and/or imno groups is in principle not subject to any restrictions or is
automatically restricted by the size of the radical or the cyclic building
bl ock. In gert%aiadidais Yorirl abeingothsskerddivals 2an Nogéther ferep efot ieé@n'fp&di t3t,

prefera]y D8oviahe ' 1aAbulyigls! VEikaRH biopiteRl! ¥ 1RHE £53RInNIeNS, T Sxa-1,3-
propenylene, 1-aza-1,3-propenylene, 1-C,-C,-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 as fused-
on building block.

25 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
radical or the cyclic building block. In general, it wil be no more than 5 in the
respective radical, preferably no more than 4 and very particularly preferably no more
than 3. Furthermore, there is generally at least one carbon atom, preferably at least two

30 carbon atoms, between any two heteroatoms.

Substituted and unsubstituted imino groups can be, for example, imino, methylimino,
isopropylimino, n-butylimino or tert-butylimino.

35 For the purposes of the present invention, the term "functional groups" refers, for
example, to the following: carboxy, carboxamide, hydroxy, di-(C;-C,-alkyl)amino, C;-



than 3. Furthernore, there is generally at |east one carbon atom preferably

at least two 30 carbon atons, between any two heteroatons. Substituted and

unsubstituted imno groups can be, for exanple, imno, nethylimno,

i sopropylimno, n-butylimno or tert-butylimno. 35 For the purposes of the

present invention, the term"functional gtoups” refers, for exanple, to the

foll ow ng: carboxy, carboxam de, hydroxy, di-(Cl-C4-alkyl)am no, C -26-

C4- al kyl oxycar bonyl, cyano or Cl-C4-al koxy. Here, ClC4-al kyl is nethyl,

ethyl, pr op94-alkylowrtzmyl. Ccyand gt @-Q@imxrmtlﬁe &Cuathyl isumethyl, @shsd:mronviyl

which is Oﬁkb%ﬂllﬂbﬁﬁb%bb%ﬂwgr@ﬁ -Jugpcti onal groups, aryl, alkyl, aryloxy,
e

5 al kyl oxy, hal ogen, teroatons and/'or heterocycles is, for exarrpl e,
phenyl, tolyl, xylyl, a-naphthyl, (3-naphthyl, 4- dlphenylyl chl or ophenyl ,
di chl or Ophe(Déle Adyl Wﬁidhf Bp&ﬂ@ﬁhﬂy sGbdikuted CH?“@HMt’ionaF@HﬂdsPBﬂﬂ'Yblkyl aryloxy,

di th h t t t
sopr oyl praKYY. halogen. heIp BAIHA SARIHRGOLYAs . O EXAERBHRATY. o, Xy,
di met hOXyph@-lﬁMEhth?IE xSy yM-mEwamﬁh&mhbn lrr&:tlckwdraprpértyhytnchlorophenyl
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ot hoxy et hyTRdRpToTery, ERESIYe BeioRRARYY PRt FoPapyoppitiVed by
1;] utnct [ oﬁh: chiaropaphthyly | etrebiaydphthyir v, qu:methqlpbgeyi Eet,&{maetbylphmyltl/ 02,6-
et erocyc
cycl odoéecyﬁﬁdaﬁn{?fk@fen&ﬁl 0 lgﬁ:?lﬁyﬁgﬁﬂé B{’{) | 0 é%]qﬁyi mtrg%mé'ﬁ’g%)i(o ex'yl
di net hyl cycdiotrerlyenyl,di étchlylbthytahﬂ'mhphyl bu4 9¢etylph@MXy|meth¢ngetiwlp}neyyil Obexyl :

di met hoxycygh, BWQ pﬁ’z} hoxycycl ohexyl, butylthiocycl ohexyl, 20
chl or ocycl ohexyl Y rocycl ohexyl, dichlorocyclopentyl or a saturated or
unsaturated bicyclic system such as norbornyl or norbornenyl. A five- or

Si X- menppr eég-C?de Ir\hﬁl&l‘i’9§%ptﬁﬂgﬁyprsuﬁéﬂtutﬁﬂ E)P%Hdt@hélgg#b%b@f QRY.Chkyl S
for exanple, furyl , .Indolyl; benzoxazoly

enyl ri
di oxol yI, cRYYY:, aE‘SeBerﬁ"?FQfP@%E@I 9Pd%bé??§)%/'ﬁf3 ¥, fti Bamplepayrigpentyl,
met hyl qui n%%lohedyI”Eté]}tldWWW CW&MWIUY ydnetrﬂlcvapryrduﬁﬁéthylcycmpentyl
di fl uoropyrid ﬁEt %llt [ &1 rnllI ﬁo opyl P eI X
tert-butyl trﬂp&wm e imethylcyclo e dlethycyco exyl, butylcyclohexyl,
methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butylthiocyclohexyl,
20 chlorocyclohexyl, dichlorocyclohexyl, dichlorocyclopentyl or a saturated or unsaturated

bicyclic system such as norbornyl or norbornenyl.

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

25 benzimidazolyl, benzthiazolyl, dimethylpyridyl, methylquinolyl, dimethylpyryi,
methoxyfuryl, dimethoxypyridyl, difluoropyridyl, methylthiophenyl, isopropylthiophenyl
or tert-butylthiophenyl.

Preferred anions are selected from the group of halides and halogen-comprising
30 compounds, the group of carboxylic acids, the group of sulfates, suffites and suifonates
and the group of phosphates.

Preferred anions are chioride, bromide, iodide, SCN’, OCN’, CN’, acetate, C-C4-
alkylsulfates, R®-COQ, R°SOs;, R°R°PO,, methanesulfonates, tosylate, C;-C,
35 dialkylphosphates, hydrogen sulfate or tetrachloroaluminate.



Preferred anions are selected fromthe group of halides and

hal ogen-conprising 30 conpounds, the group of carboxylic acids, the group
of sulfates, sulfites and sul fonates and the group of phosphates. Preferred
anions are chloride, brom de, iodide, SCN-, OCN-, CN-, acetate, Cl-C4-

al kyl sul fates, Re-COO-, R SO8 , R RbP04 27 -net hanesul fonates, tosylate, Cl-C4
35 di al kyl phosphat es, hydrogen sulfate or tetrachl oroal um nate. -27-
Particularly preferred anions are C -, CH30OOO or CH3SC3 . Both cations and
ani ons ar e Harlintdarly prefetrad ahions ard Cb GHCOPtdiGHBR. i onic i quid, a proton

or an alkyl radical is transferred fromthe cation to the anion. This forns
two uncharged 5 nolecules. There is thus an equilibriumin which anions,
cati ons andBattheations andcaigngeare piesest in e ionie fawld.t Withiafthe jania liujst, @seraton The

sol ution preha aﬁ@i Bé\d'ﬂ;%ﬁsa}rén%fg?r%ﬁeﬁdﬁﬁ ﬁleattBHtto fﬂérefr"ulc;m%rs]fg% twd ¥inch@tgélal on of

the present 1nvéntion nore preferably has tenperature of not nore than
160C, even Malecuigs: dhprads dhusAnequoringyia mmmwamsmﬁtth%wawqharged

preferably mabcutldy Rrihédthetétfim atdprasdiitef erred embodi nent, the proportion of
ni trogen-conprising base is 6 - 20%by weight, nore preferably 6 - 15% by

wei ght, even nore preferably 6 to 14% by weight, even nore preferably 6 to
13% by wei gme,sdﬂﬁibhipwfbmbIWhaﬁ@f@ﬁ;ﬁ?hMré 6ot tndre tA&P4 80°Cl Fhuolikibn obteed on
the total weight.of é utlonb FHrthetrm)re thefpnpxport Bn i% Dc(greferably
7 to 14% by'gEgIven Blﬂr%uﬂ'?}e Bonas; 8, BPPREAIYRLOf PR NGTP AR dROSEnBENs ng
base i q0pr eﬁ@'eqinéfgrmlyormmmlemamfmecrailntirpagmulaay@mfetrabmrmtrmoré thanr WOopCi nary,
secondary or tertiary and which is derived fromthe quaternary 20 conpounds
of the fornmulae (IVa) to (IVw, with the radical R form ng the quaternary

ni t rogen ndd abprefegredrarsiaodimant thehpropotiien of ulitedgentwenpsising \basg ,is isndm%myent |y
of one an nt b |
appropriate, J@g %‘érbew%gé?gﬁg% %@ﬁe@gﬁ}ég@ %rgg%@l %?9532%13({3 rﬁhtt’h
cation pres¥en moretpre aratriv@ 10 tﬁ%cby weighhi parliculagly mfatqrahlymm 6 to 10% by

ni trog c S| r ngt to
be t hquase l}l‘ tbﬁge‘fQﬂﬁp?‘hbr| Y‘? oaftrtlggl %@?@fﬁ%ﬁ%og{ Bm?ggﬁ)on%page
4, line 17,pr@fgra;5>a§6t07 4% By waigté, eﬁpec'auteﬂm 2Pdywaldid which is hereby fully
i ncor porated by reference.

The nitrogen-comprising base is preferably a compound whose nitrogen atom or atoms
isfare primary, secondary or tertiary and which is derived from the quaternary

20 compounds of the formulae (IVa) to (IVw), with the radical R forming the quaternary
nitrogen not being present and the other substituents having, independently of one
another, the abovementioned meanings and also being able, if appropriate, to be
hydrogen.

25 The base is preferably derived from the cation present in the ionic liquid, if this is a
quaternary nitrogen-comprising compound. However, it is also possible for this not to
be the case.

Further preferred bases are listed in DE-A 102 02 838 on page 4, line 17, to page 7,
30 line 51, the disclosure of which is hereby fully incorporated by reference.

Particularly preferred bases are amines, imidazoles, monoethytamine, isopropylamine,
ethylhexylamine, ethanolamine or imidazole.

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



Particularly preferred bases are am nes, im dazoles, nonoethyl am ne,

i sopropyl am ne, ethyl hexylam ne, ethanol am ne or imdazole. 35 The present
invention further provides a process for preparing a solution according to

t he invention, which conprises the steps -2s- addition of cellulose to a
solution conprising an ionic liquid coﬁﬁﬁrsing anions and cations as
solvent and from6 to 30% by weight of a nitrogen-conprising base, based on
the total weight of the solution, and 5 - mixing of the solution until the
cel l ul ose is cadgitien af yceliylase, ta, asoiution; sNANsIng: @ it liguid £OMPESING ANIANF neans

of stirring, smhlmOﬁ@%%wm Bnd MR 6%ko030% MBYCHENRY 86 a ritfbgBAtofiprEmMigut | on
preferably OCCE@ vxl)c?&hl n qg % referabl%Lde w't hin one day and
particul arly pr@perRased Oﬂn"?‘hf | weight of e spjylion, i nvention further

provi des for the use of a solution according to the present invention for
t he physical or che *}Ojg-ﬂeat ul ose em cal treatnent

can conpri se oi“'ﬁ'ﬁg ReM4n ';}F‘eﬁﬁl ?%?é?EOmHE?m}%P%‘? : i somer ati on,

sterification, al koxyl ation or copol yneri zation. The present invention is

illustrate t. X | e D), n ni c
liquid and ﬁ*anﬁé& bm%gﬁg oﬁ@y "3%%"{3 (gf 3\72@% 517 9@% h' ﬂée[ ?Pr?ng and
i s adm xed mictowazes.anount of cel |l ul ose powder. The mxture is stirred at 5
95C until the cellul ose has dissolved conpletely. In addition, the tine

required for this is determ ned. The batch sizes and results are sunmmari zed
i n t he 100l [Thei digsalutioneprefesably ODthaivdthmwﬁtﬂavs,Anbraepmaw withirupte Tayeand( i on.

lig.) (am &l WG qg g0 BM M 10.0 g -- -- 0.30 g 2 h 37 mn
BM M Cl fb%}nchtj;‘_a k’é’%g%f %J' i n
The present invention further provides for the use of a solution according to the present
invention for the physical or chemical treatment of cellulose.
15

The chemical treatment can comprise oxidation, reduction, pyrolysis, hydrolysis,
isomeration, sterification, alkoxylation or copolymerization.

The present invention is illustrated by the following examples.



met hyl i m dazole BMM Cl 10.08 1- 2.008 0.308 28 mn nethylimdazole BMM
10.0 g -- -- 0.70 g 63 h acetate BMM 10.Qg 1- 1.008 0.70g 24h acetate

met hyl i m dazole BM M 10.08 1- 2.068 0.71 g 6 h acetate nethylim dazole 10
BM M = 1-n-butyl -3-nmethylimdazolium-3Q, Clainms 5 1. A solution conprising
cellulose, an ionic liquid conprising affions and cations as solvent and 6 -
30% by wei ght of a nitrogen-conprising base, based on the total weight of
the sol uti nﬂgereln the ionic liquid conprises at | east one cation of
formul a (I%&? €3 R ,,NO NRTR2 10 (IVe) and oligomers conprising

t hese structures where 15 the radical R is hydrogen, a carbon-conprising

Or 95 ndet 5P X A B0, DS e S R O
unsubst i t utséingrarichiseadmigeécbwitbyanf arurit of weBulosepewdert Jie roixtura fecstirombat
groups gr %béhh{il%g@élll%% ﬁg’s dissolved completely. In addition, the time required for this

is determined.

The batch sizes and results are summarized in the following table.

lonic liquid | Amount Amine Amount | Amount Time
(ion. lig.} (amine) | (celluiose required
powder)

BMIM CI 10.09g -- -- 0.30g 2 h 37 min

BMIM Ci 10.0g 1- 0.99¢g 0.30g 48 min
methylimidazole

BMIM Ci 10.0g 1- 2.00g 0.30¢g 28 min
methylimidazole

BMIM 10.0g -- - 0.70 g 63 h

acetate

BMIM 10.0g 1- 1.00g 0.70g 24 h

acetate methylimidazole

BMIM 10.0g 1- 206g |[0.71g 6h

acetate methylimidazole

10
BMIM = 1-n-butyl-3-methylimidazolium



the radicals RL to RO are each, independently of one another, hydrogen, a

sul fo

g

roup or a carbon-conprising organic, saturated or unsaturated,

acyclic or cyclic, aliphatic, aromatic or araliphatic radical which has
from1l to 20 carbon atons and is unsybstituted or interrupted by from1l to
5 heteroatons or 25 functional groups or substituted, with the radicals R
to RO which are bound to a carbon atom (and not to a heteroatom) in the
abovenenti oned fornmulae (1V) also being able to be hal ogen or a functional

group;

(0]

r two adjacent radicals fromthe group consisting of R to RO can

together also be a 30 dival ent, carbon-conprising organic, saturated or
unsat ur at e@,la"éi‘éycl ic or cyclic, aliphatic, aromatic or araliphatic radical
which has from1l to 30 carbon atons and is unsubstituted or interrupted by
from1l to 5 heteroatons or functional groups or substituted. -31- 2. The
sol uti o adeof FOHEOR SoRPsising 1CelliaEs o3 QT dAYith SAMPUSIAG aRaN§HANTLEALOBE a5 ose,

based on the §sNent andi @ BOW by Weight biibl MPogenScafpidingSBakd, babét® of Ahaltdtan. 3.
The sol ution accord tg claam1 or, 2, wherein anions and cations forma
5t heigBhat Hié seluin amerein i ianie yintid somiyfags At jeast one gatiog off 4,

salt of
[Al + is a quafoah@arivednmoni um cation, an oxonium cation, a 10 sulfonium
cation or a phosphoniumcation and [Y]"- is a nonoval ent, divalent,

trivalent or tetravalent anion; nmxed,salts of the general fornulae (11) 15

[A]+[A2]+ [Y]"" (lla), where n = 2;R

\[AL] #RA2] +[ Aa] + [Y]n. (fib), where n

3; or [A ]+ A2] +HA3]+[A4]+ [Y] (Ilc), ere n = 4, and where [A ]+, [A2]+,
[ A3] + and [ A4] + are sel ected i ndepende rom anong the groups 20
mentioned for [Al+, and [Y] is as @&# jadt (A); or mixed salts of the
general fornulae (111) [A ]+ A2]+ A3]+[ML]+ [Y] (Ilia), where n = 4; 25
[A T+ AZ]+[MT+[M2] + [YIn- (IT1b), wheregh = 4; [A ]J+[M]+[M]+[MB]+ [Y]"-

(111¢)

SYwhere n = 4;

15

20

25

30

(WVe)
and oligomers comprising these structures, where

« the radical R is hydrogen, a carbon-comprising organic, saturated or
unsaturated, acyclic or cyclic, aliphatic, aromatic or araliphatic radical which has
from 1 to 20 carbon atoms and is unsubstituted or interrupted by from 1 to 5
heteroatoms or functional groups or substituted; 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.



[A ]+ A2]+[M ]+ [Y]n- (Ilid), where n =3; [A]J+M]+M]+ [V] (rrle),
where n = 3; [A]+M]+ [Y]"- (IlIf), where n = 2; 30 [A ]+ A2] +[ V4] 2+
[Y]"- (111g), where n = 4; [A1]+[|\/[L]+[M4]2+ [Y] (IIlh), where n = 4;

[A ]+ M]3t [Y]"- (111i), wheren =4; or [A]+M]2+[Y]"- (IIlj), where n
= 3, and 35 where (A ]+, [A2]+ and [A%l]+ are sel ected independently from
anong the groups nentioned for [A]+, [Y]", is as defined under (A) and

[M]1+, [ME+ Thevsplutien acemdiog db edaim irprherein anorentban 174 pg-weighteof diellulbemt
metal cation @Mc%hgfotaﬁvégﬁtfdfw ﬁxﬁtroﬁeﬁ-‘@om@%é@lﬁth 3tign. The sol ution

according to any of clalns ereint 1onic IC]UI conprises at

| east one anion selected fromthe group consisting of 5 the group of

hal i des ang, hﬁhé)g@nn&oa@@mﬂ% t9lcldifa 6108, MhatBin dniord and Bitionk. fofdT 4, sditré:

Al Cl4, Al 2C; , A13C110 , Fed 4, BCl 4, SbF6 , AsF6,- znC3 , SnCl3 ,
cucl 2, Scrasdbe gepesesisrmpiaNl)  cF3c02 , CC13002 , ON-. SCN.  QOCN'  the group
of sulfates, sulfites and sulfonat es of the general forrrul ae: 10 sH42
HS04, SO32 , HS03, Ra0S03 , RaSM3 A;hﬁ]gioup phosphat es of the general
formul ae PO43-, HP042 H2PO4, Rap([)4 HRaPO4, "RaRbPO4 t he group of
phosphonat es and phosphi nates of the general formulae: RaHPO3, RaRPO2 |,
RaRPO3 15 the grou of %hosphlges of the general fornulae: PO033 HPCB32- ,
H2PO3 , RaPCg¥h F&iﬁbﬂdrs'sacw&“ﬂﬂawpawoﬁ'Hs‘s%@m FLQXOUYHN GAURLA ni t es
of theigener abu[fd?mm|@‘ﬁon JRORPRGEphdRArP Qatiofadieippr] ifkaH{anotdlentd idnaen®f

carboxylic acids, of t ner al for mul a: 20 Ra t he group of borates of
t he general H"ﬁlﬂ’g@“%%@g%%m an@ehs2 | H21303-, RaRbBC3, RaHBO8, RaBOB2 |,

B(G?a)(G?b)(G? ) (OR) -
mixed salts of the general formulae (Il)

15 [ATTAZ [YT™ (la), where n = 2;
[ATTA) A% [V (lb), where n = 3; or
[A'TTARTAYTTAY [Y]™ (llc), where n = 4, and

where [A']", [AY, [A®]" and [A*]" are selected independently from among the groups
20 mentioned for [A]", and [Y]" is as defined under (A); or

mixed salts of the general formulae (ll1)

ATTATTATT M YT (illa), where n = 4;

25 AT TAZ M TIMET [YT™ (Ilib), where n = 4;
[ATIM T IMPTIMET [YT™ (MNc), where n = 4;
[ATTAZTIM'T (Y] . (hd), where n = 3;

A M IMET [YT™ (llte), where n = 3;
[ATMT YT (Iif), where n = 2;

30 [AT AT M [YT™ (llig), where n = 4;
ATMTIMT Y™ (llih), where n = 4;
[ATTM [Y]™ (Itli), where n = 4; or
ATTM Y™ (11j), where n = 3, and

35 where [A'}, [AY* and [A%]* are selected independently from among the groups

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



B(HSOM) , B(RaSO) the group of boronates of the general formulae: 25
RaB022-, RaRbBO the group of carbonates and carbonic esters of the general
formulae: HCO3 , COB2 , RaC03 the group of silicates and silicic esters of
the general fornulae: SiO44-, HSI O4 H2SIi 4" -, H3SIi 4, RaSi A43-,

RaRbSIi H42-, RaRbRCSI 4, HRaSi %42 , 30 “H2RaSi A4, HRaRbSi 04 the group of
al kyl silane and aryl silane salts of the general fornulae: R Si033,
RaRbSi O22-, RaRbRSi O, RaRbRcSi O3, RaRbR Si 2, RaRbSi 32" the group of
car boxi m dgs, |4 f

carboxi m das T %u&mriaawamdgod&g rﬁr}ﬂilrﬁkH tQ@YlNthegﬁfﬁe%m& n@:a%aﬁbﬁées% he
group of rret h'PG%‘sP"GfaWQPeS%%dHmetB@ Q’(ﬂ”& COB'EJQ"NAOf | Rb-02S S02 Rc 5 the
group of al koxi des and aryl oxi des of the general formula Rao ; the group
of hal orretal ates of th eneral fornmula 10 |s" where Mis a netal
and Hal®is fl 886 9aup o ﬁf‘%ldieﬁ@“ WH&%‘POH"EAfﬂI\g@‘e fﬁ’"ﬁH@er are positive

i ntegers and i rdiglaBe, K, IBF,S PF CAICHTERION, , Ki,C1e ABHIPFE3I, aB0I, S ShE; aAdRsi tive

et 10 | PEE ST L AT IR el RS o, s e

OCN
+ the group of sulfates, sulfites and sulfonates of the general formulae:
10 S04, HSOy, SO5%, HSO;, R*0S0;, R*S05

= the group of phosphates of the general formulae
PO,*, HPOZ, H.PO,, R*PO,Z, HR?PO,, R°R°PO,
+ the group of phosphonates and phosphinates of the general formulae:
R*HPO;,R*R°PO,, R*R°PO;
15 » the group of phosphites of the general formulae:
POs*, HPO,Z, H,PO5, R®PO,*, R*HPO;, R*R"PO;’
« the group of phosphonites and phosphinites of the general formulae:
R*R°POy’, R®HPO;, R*R"PO’, R*HPO
= the group of carboxylic acids of the general formula:
20 R*COO
» the group of borates of the general formulae:
BOs*, HBOs?, H,BO5, R®*R"BO,, R*HBO;, R®BO,™, B(OR*)(OR)(ORHORY,
B(HSO,), B(R?S0O4)
« the group of boronates of the general formulae:
25 R°BO,”, R°R°BO’
» the group of carbonates and carbonic esters of the general formulae:
HCOs, CO5%, R?CO5
« the group of silicates and silicic esters of the general formulae:
Si0,*, HSIO,¥, H,Si0.*, HaSi0,, R*Si0,*, R*R"Si0,*, R®°R°R°SIO,, HR?SI0,?,
30 H.R*Si0,, HR*R"SIO,
s the group of alkyl silane and aryl silane salts of the general formulae:
RSi0;*, RPR"Si0,*, R*RPR°SIO", R*RPR°SI0,, R*RR°SIO,, R°R"Si0s*
 the group of carboximides, bis(sulfonyl)imides and sulfonylimides of the general
formulae:
35



15 thiolates of the general fornulae: S2-, HS-, [S/]2-, [HSv] , [RaS]",
where visa positive integer from2 to 10; and the group of conplex netal
ions such as Fe(CN)63-, Fe(CN)64 W04 -, Fe(CO4, 20 where Ra, Rb, R and Rd
are each, independently of one anothey, hydrogen, Cl-Cl6- alkyl,

C2- Cl16-al kyl which is optionally interrupted by one or nore nonadj acent
oxygen and/or sul ff atoms and/or onepr nmore substituhed or unsubstituted

imno 25 group Cl4-aryl, ©6-Cl2-qycloal kyl or a fRwveg or six-nenbered,
oxygen-, nitr =\and/ or sulfurﬂéﬁmﬁ};r i ng het ercﬁ?y*c—l&\,’ where two of them

may together form arNunsaturated, satumnafed or aromati cNing which is
optional ly intery ed by one or qnuuggg ygen and/ ggb fur atons and/or one
or nore unsubstitutled or substitutedI|l n¥no groups, whefe the radicals

menti oned may each @e additionally 30Gubstituted by fuddctional groups,

aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatons and/or heterocycles.
-34- 5. The solution according to any of clains 1 to 4 which has a

tenperature ob th@froutdt endthiass 4886 geRel fofMBlasol ution according to any of
claims 1 to 5, wherein the proportion of the nitrogen-conprising base is 6

- 20% by wei ght, based on the total weight of the solution. 7. The solution
according to any of clains 1 to 6, whergm _ghe nitrogen-conprising 10 base
is a conpound whose nitrogen atomor atons is/are primary, secondary or
tertiary and which is derived fromthe éuaternary conpounds of the formula
(I've), wth the radical R form'ﬁg_ﬁi e~ ua%zipgggy ni trogen of the quaternary
conpounds not being present and 't e@“ot her tituents having,
i ndepenflently of one another, the neanings given in claim1l, and al so being
able, if appropriate, to be 15 hydrogen. 8. A process for preparing a
solution according to any of clains 1 to 7, which conprises the steps 20 -
addi tion of calthegesp of alkexisies anf aRyiexdnasaf dhegenaralifermua | i qui d

R0’

= the group of halometalates of the general formula
10 [MHal ",

where M is a metal and Hal is fluorine, chlorine, bromine or iocdine, 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
15 thiolates of the general formulae:
8%, HS', [S.J, [HS.], [R*ST,
where v is a positive integer from 2 to 10; and

« the group of complex metal ions such as Fe(CN)e>, Fe{CN)s", MnO, ", Fe(CO),",
20 where

R? R° R° and R are each, independently of one another, hydrogen, Cy—Ciq-
alkyl, C,-Cyg-alkyl which is optionally interrupted by one or more nonadjacent
oxygen and/or sulfur atoms and/or one or more substituted or unsubstituted imino

25 groups, Ce-Cyg-aryl, Cs-Cipcycloalkyl or a five- or six-membered, oxygen-,
nitrogen- and/or sulfur-comprising heterocycle, where iwo 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

30 substituted by functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen,
heteroatoms and/or heterocycles.



conprising anions and cations as defined in claim1 as solvent and from®6
to 30% by wei ght of a nitrogen-conprising base, based on the total weight
of the solution, and 25 - mxing of the solution until the cellulose is
conpletely dissolved. 9. The use of a,solution according to any of clains 1
to 7 for the physical or chem cal treatnent of cellulose. 30 35

5.  The solution according to any of claims 1 to 4 which has a temperature of not
more than 180°C.

5 6. The solution according to any of claims 1 to 5, wherein the proportion of the
nitrogen-comprising base is 6 — 20% by weight, based on the total weight of the
solution.

7. The solution according to any of claims 1 to 6, wherein the nitrogen-comprising
10 base is a compound whose nitrogen atom or atoms is/are primary, secondary or
tertiary and which is derived from the quaternary compounds of the formula (I1Ve),
with the radical R forming the quaternary nitrogen of the quaternary compounds
not being present and the other substituents having, independently of one
another, the meanings given in claim 1, and also being able, if appropriate, to be
15 hydrogen.

8. A process for preparing a solution according to any of claims 1 to 7, which
comprises the steps

20 - addition of cellulose to a solution comprising an ionic liquid
| comprising anions and cations as defined in claim 1 as solvent and
from 6 to 30% by weight of a nitrogen-comprising base, based on the

total weight of the solution, and

25 - mixing of the solution until the cellulose is completely dissolved.

9. The use of a solution according to any of claims 1 to 7 for the physical or
chemical treatment of cellulose.
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