s PF 0000P5G56W56659/HeAs or | ginally filed Solutions of cellulose in ionic
liquids 5 Description The present invention relates to a solution
conprising cellulose and an ionic |iquid as - solvent, a process for

preparing it and its use. 10 Cellulose’is a very versatile raw material. In
the text 'A@oh@ﬂ#ﬁﬁfﬂéﬁ cellulose is, for exanple, the nost inportant
constituen I raw materials, in particular of cotton. Cellulose can

be used unchanged or after physical or chemcal treatnent. In the latter
two casesSolidionsSof 2dMAsdetig asHisliguds cel | ul ose to be in preferably conpletely
di ssolved 15 formin a solvent. However, cellulose is insoluble in nost
solvents. Cellulose is soluble as a copper chelate conplex in sonme copper
sol ut isonsDesdrptiamer at ed cel | ul ose can be obtained by precipitation of the
cel l ul ose. However, such copper solutions are not very suitable as

sol vents for cellulose in the case of physical 20 or chem cal treatnent of
t he cel | ullsseresewfrinyaiition relatasrio a srlutinpseamiyisitoopliulosatand &y joaic ligglid ahi ¢

| i qui ds |gb|\;gp@a{¢r5§é@tfgf@few it fFPROs&d very early on as solvents for
cel lulose. 25 Thus, US-A , 176 describes the dissolution of cellulose

in benzyl pyridinium chl or| de. As an exanple of an ionic liquid,
benzyipyrCdiusenschl wry dersatiled ra@l hatehialc in ithe pegie nhdusry, relidiese frfor and

th | t ' t I t 30 | i.gui d

becom ng PSSt IRBEAM sreuo @ YBHT 8 hetkhie Jp RelRDlAF sl *
chem cal reactions. Peter Wasserscheidt, Angew. Chem 2000, 112, 3926- 3945,
f ' t

O 1 A2 tood LRGNy IR BRoflog Bl MRk e 0
whi ch ar e™gr €asehy itjis adMantpgepuisdior Pﬁﬂl@?@v@nb%ﬂ” m@%fﬁﬁatbb’nﬁ@!ﬂﬁ'?tﬁ%d§ﬁ@"ed
deSCf‘ié)ed‘orrﬁg{a@&@@W BowBYerKedWulo¥BliSidsSiliblalin mokt sbigbridase Equilibria 219

(2004), 93
Cellulose is soluble as a copper chelate complex in some copper solutions.
Regenerated cellulose can be obtained by precipitation of the cellulose. However, such
copper solutions are not very suitable as solvents for cellulose in the case of physical
20  or chemical treatiment of the cellulose.

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

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

As an example 6f an ionic liquid, benzylpyridinium chloride is a salt which is present in
molten form and thus as a liquid at comparatively low temperatures.

30 _
lonic liquids are becoming increasingly important as solvents, e.g. for carrying out
chemical reactions. Peter Wasserscheidt, Angew. Chem. 2000, 112, 3926-3945, for
example, gives an overview of the use of ionic liquids in transition metal catalysis.
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and J. G Hod@08836»9e al ., Green Chenmistry 2001, 3, 156-164. 5 DE-A 102 02
838 describes the use of ionic liquids for separating acids from chem cal
m xtures. OM ng to the good sol vent ca%abl lities of ionic liquids, their
use for the dissolution of cellulose i's also proposed in the nore recent

i nternatippal I|@%§%h|@rpﬁlré ?ﬁ"és’.eﬂf‘ in 3R V\Q‘.ﬂﬁ Qt’éfé)%géggd’t iH@?‘HeYé?ﬁ erblhré %re
errpha5| zed there that the ioni Cf\'lﬁﬁscw\!ﬁ s shoul cat |ons

conpri se Qe%'gﬁ%rfﬂ%l‘?%ﬂn&?{ﬁfow K e FE%BPEG%EQU'H?IQ%%@?%) 89 9§b kyl
groups, i andpaid.iHudbestomeadt Bl GreBhiCGreuddint Jo1cBarsestes.i stics of the

cel lul ose-conprising solution and its preparation 15 described in WO-A

03/ 029329 have good results, there is a need to provide inproved

sol ut i onsDEFA 108 0RlaS8edascabemrihebise of iapic licuiisgoe segaralingvanids womtabemiaali de a
sol ution mixtﬁ’ Lgsol ved cellulose which displays inproved properties. 20 The
obj ect is achieved by a solution conprising cellulose and an ionic l'i quid
conprising anions and cations as solvent, wherein the cations conprise at

| east onegay osmb%‘doﬂdsol\fernﬁﬁhéM|tlgé Wﬁbrﬁ@f‘tﬁj@é ith€lr 06e Pdrtthe GRBoluBsY BEN,
sul fur and @R@Spho RFICh i.,s.present in protonated form 25 It has been
ﬁi?oat

found thaf® oRPsE KLt nTOfR, rRg s'"&?mﬂ AN ABPYGRLRR on) |
in patdi CWEA (Iﬁjozmagen-mmmbt oin |9femb|msimtir dged, thalthg emid:thqumsl sy ed
propertie i , S _bee n ol uti n i Sing
Pont e 11 quiaefis, BRide” Wit chlip®” o GEReR S BlRCaH otk SpEELEe
convertedqweawdthymikubﬁrcalpb.ae@altlnt-tlar wettivtil |l able form 30 whi ch makes
them easier to separate off. The protonati on can be effected at one or nore
identical or different heteroatonms (N, P). Apart from generation of
a posi ti vAltkeughgiBeghagacieristiss iohihe FGU%‘WCW isinoy goluiiin AR@ dIScRIRPATRESN be
presend i QeddiBed af WA, 0029328 HAPE ©o88 résultsSHbie Bfa Mddelioadrb@le tthp@vedS |

ni trogen. B05/0198PC PF 0000056559/ He 3 However, the cations preferably
‘have at | 8¥¥¥°nhe nitrogen atomwhich is present in

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

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

25

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

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

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

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

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

0, S, P}. Apart from generatioh of a positive charge by protonation, further positive

charges can also be present in the cations, for example as a result of alkylation of a
35 nitrogen.
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pr ot onat e@FfOPOANSESS&HDNi um cation. The cel l ul ose to be dissol ved can
originate from for exanple, regenerated cellulose, 5 fibrous cellul ose,
wood fibers, lint, cotton or paper. It 3| s preferred that, in the solution
of the present invention, nore than 1% by wei ght of cel I ul ose, based on

the total qyRbadH th@fcah&’?s ﬁr% éi'élﬁl? ﬂav@éﬁe&s@ BRL ‘?ﬁtﬁJ ¥n gtcﬁﬁ Wh}éﬁ% pMRER in

preferably, nore c% particul arl y pr ef er abl y nore than 5% by
wei ght 1opwqt%?faa?@ﬁ@mra niyp E%Pst 7% by wei ght, based on the total
wei ght of the solution, are conpletely dissolved. Advantageously, up to

SR 0 (I A RN S i B e N
based @n fihrous celwlosaewghd fildrs tling codbmibi papercan. be conpl et el y di ssol ved.

Sol utions in which up to 15% by weight of cellulose are conpletely
di ssol ved are especially suitable for particular applications. For the

pur poses Bfis pigiermdedahin theaaitioppf the piesent igvariien amerethen dira By yweightof of

the 20 gesRicb, basdba tﬁé\)totalama@h%f ttesaensy, dre fcompttaly (digsolved! MbréYJ
(1), 25 where am‘mnls%h catl

ar
Cebni oo CRr bl ot e Hycweiohh P&F'Ca'ag‘ngg%tﬁm' FrogS, e, iea
nonovab enand th patiendr, att leastadoe mly welghil baseaiven @1 todad ivisight 30 t[ﬁEB}:OICﬂIOfEdlrS alts

f th I -l 11 A+ A2] + “- (lla), wh = 2;
(a1 a0 BB PARIARR o1 g S o 1 Sl T s Sl
(I'lc), where n 4, and 35 where [A']+ [A2]+ [A3]+ and [A4] + are sel ected

i ndepende 436, S
ien o ORI, i T Mg‘%“’*‘mﬂi":“ éa‘%f**s‘é‘of the

gener al %?'H*ﬂﬂfbéa'(' PrI1oemAietely Aissolvep AByriljqunpte., up) to 354 Ry wajgli ok cpllulo

15 based on the total weight of the solution, can be completely dissolved. Solutions in
which up to 15% by weight of cellulose are completely dissolved are especially suitable
for particular applications.

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

20  general formula

(A) salts of the general formula (1)

[Aly [YT" (),
25 .
where nis 1, 2,-3 or 4, [A]' is a quaternary ammonium cation, an oxonium cation, a
sulfonium cation or a phosphonium cation and [Y]" is a monovalent, divalent, trivalent
or tetravalent anion;

30 (B) mixed salts of the general formulae (11)
[ATTATT YT (lla), where n = 2;
[ATIATIAY Y™ (llb), where n=3; or
[ATIARTTASTAY [YT (lic), where n =4, and

35 where [AT, [A’T", [A’T" and [A’]" are selected independently from among the groups
mentioned for [A]", and [Y]" is as defined under (A); or |
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Ib), where n = 4;

[ ]+[A2] PFNIOPOQIAHo/Hey] (1| , S [A]+[M]+[M]+[M]+ [V]
(I1lc), where n = 4; [A]+[A2[+[M]+ [Y] (I1lld), where n = 3;
[A]+[M]+[M]+ [VY] (Ille), wheren =3 [A]+M]+[Y]"- (IIIf), where n
= 2; [ A+ A2] +[ MA] 2+ [Y] (111g), where n = 4; 10 [A']J+[M]+[M4] 2+ [Y]""
(It1h), where n :4; [A']+[N5]3+[Y]n- (IIIi) where n = 4; or

e [A]+, [A2]+ and [A3]+ are

[A"] +[ M) 2+] é 113 wher e = e% wher

sel ected | cf?deh‘é?i‘? Shtt 9“1“!9&‘?“3"%‘??@'“9'!@8 W oups 15 mentioned for [Al+ [V]-
is as defi nedAINPEITACAMENET M | ﬂlllid\Y]Z\]vHe:{el\r&]: 4+ are nonoval ent net al
cations, [M] #1 @3 gd[%ﬂlgﬁfafera IIR) ﬁ an aﬂd [Mb] 3+ is a trivalent netal

cation. The i ave a nelting point of |ess than
180C. The mel IA'HM ﬂ)W?‘]’E[MsﬂsY]PTDre (il f wherbin=#n t he range from-50C to 150C,
still nore pr fr 4yt he rang hé,%q{u 20C to 120C and nost
preferably beﬁt’rmv Tl npounds: |)c are swtabl e for formng the cations
[ A] + of ioni c[ﬂ}] E%ﬂﬂ‘ﬁ]ap"é for efliigpveereiyadh from DE 102 02 838 Al . Thus,

such conpoundp\}*:@}:]*qurlse oxyg IF) mﬁ%ﬁmgus sul fur or in particular

nitrogen ato l.e at t one 25 pitrogen atom preferably 1-10
ni t rogen atog@\] “"i'i rly pref@?gab‘f" 85" i trogen atoms, very

partital arly p}‘}ém\ﬂfﬂ“mﬂ? {13 ni t r ogién), wheem and i n particular 1-2 nitrogen

atons. |If appLgEfMTLﬁY]"further hﬁ?ﬁ %pérq_ sty%lp as oxygen, sulfur or

phosphorus at al so be co he’nitrogen atomis a suitable
carrier of th#A'PBEITINE charge in “ﬁh@et%mFd’naoﬂ the ionic liquid, from
whi ch a proton or an al kyl radical can then be 30 transferred in

equilibriumto the apion so as to produce an electrically neutral nolecule.
If the ni WPeGeH At dﬁ‘l I sarl"hg\&aﬁﬁ ére'et‘ﬁedt HlepgRdantly efreRafgene ntheneodBg i on of

me lo?n Cniehftbr:efdi ,for m]tqvl"ofa asafefihbd mhbyrma:naqmme[gwpy[mﬁ;raéh .?rmbm:eam ofth
e nitro atom o m L-Nitro e cle in the
synt hesi STETR BREMeOIE 2V AEN Fre! SioR RapdvEF A e P aPtct ed by
protonation of the nitrogen atom Depending on the protonation reagent

d, I
used. sal ifio Bvd Rl SEREAN pA QRReIfH PR 3188 hah 8635 Sfnd Relii FRint

is more preferably in the range from -50°C to 150°C, still more preferably in the range
20 from -20°C to 120°C and most preferably beiow 100°C.

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

example, known from DE 102 02 838 At1. Thus, such compounds can comprise
oxygen, phosphorus, sulfur or in particular nitrogen atoms, for examp'le at least one
25 nitrogen atom, preferably 1-10 nitrogen aioms, particularly preferably 1-5 nitrog'en
atoms, very particularly preferably 1-3 nitfrogen atoms and in particular 1-2 nitrogen
atoms. If appropriaté, further heteroatoms such as oxygen, sulfur or phosphorus atoms
can also be comprised. The nitrogen atom is a suitable carrier of the positive charge in
the cation of the ionic liquid, from which a proton or an alkyl radical can then be
30 transferred in equilibrium to the anion so as to produce an electrically neutral molecule.

If the nitrogen atom is the carrier of the positive charge in the cation of the ionic liquid,
a cation can firstly be produced by quaternization of the nitrogen atom of, for example,
an amine or nitrogen heterocycle in the synthesis of the ionic liquids. The
35 quaternization can be effected by protonation of the nitrogen atom. Depending on the
protonation reagent used, salis havihg different anions are obtained. In cases in which
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it is not Ppd¥80®AGS58H1eE orm t he desired anion directly in the

quaterni zation, this can be effected in a further step of the synthesis.
For exanple, starting from an anmoniu hal i de, the halide can be reacted
with a Lewis acid to forma conplex aniion fromthe halide and Lew s acid.

As an al tgrdabi e!é“ssntiié td Porﬂ%é'&?a'sﬁe& %nfoﬁFHn%%ﬁ‘y fh fh%' dl%eﬂn%n&&’ th#%eca'ﬁ gesi red

anion. This can be achi eved tion of & netal salt wth recipitation
of the neffentehiy & dethes srpyor %‘? %%'Sofoéﬁxﬁ“ﬁﬂ'eeﬁ@ﬁm fEpmgn gymonium
di spl acenrdlidepthet Hdidbdahd2 rebotad tw{thaa aéwarrg:ucam ﬁbnhvu t:dimblbb%hmfnl fesim affie t he

hyd | S b h

0 0980 Bl 1 s 5B A B8 IRai” 1S PRSP e 8be RRMHBE fon BPHAE IS

Pr ef er®encdediredginican This aaommnmdyemwaddmonpf agwuetal sdlteritit preaipitdtionest tos _

o1 x- rebepegy RSHRAA! 6y milng® LG Blcrnbbr APERBGESMOR 6 AgYeld, U o

has at | east one nit 0 r| an oxygen or su

atom par©NcH arstigngf %‘-‘r"é hwih iligergtion of e hM@'ﬁ?ﬁ@ﬂl r’ﬂiﬂbd% |S¢,|ﬁaiglg rﬁi?ﬁh@@&‘ &re I east

one five-d&dcribbe- merm@wb hat &hgsy CtRehiobbo ha$2 15p.0BS26 LRSS, Ak @fe
nitrogen atons and altsulfur or oxygen atom very particularly preferably

those havigRJensRs Pt f5YER- at ons. Preference is also given to aromatic
het erorycles. Particularly preferred conmpounds are ones which have a

nol ecul ar i S 0 L, Ltjc rably
Tess. t han” S50 efie, B oniE dorRupfe whieh GcuRia Y64y of8 Thard! S [ o'
prefer encbete@cgrﬂe,en padicglar adws-—mﬁmlmfe@hetes@yebt witich r’r@maaiﬁaﬁgommeltrog@wpounds

of thefoét@méﬁd(fg?ﬁ £(= B suitur Aord. ladprefoBacd B foekio R4 1N
ON t RRRA NR ng?a “fe\?/’ sy Aot RO e Be B o
compounds which comprise at Ieast one five- or six-membered heterocycle wh[ch has

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

Particularly preferred compounds are ones which have a molecular weight of less than
20 1000 g/mol, very particularly preferably less than 500 g/mol and in particular iess than
250 g/mol.

Furthermore, preference is given to cations which are selected from among the
compounds of the formulae (1Va} to (IVw),

25
RS
R? R® R?
@ R _R
R* N7 TR’ N™
| ®
R R N)\R‘
(IVa) (IVe)
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6 R4 R3 REOOROPESSRIMEE O R2 "~N~-R RNTNR O O R4 N~ Rr R2 R3 Ra (I Vd)

(IVe) (If) RR RA\ ""NRI Nomi } RR NON NRRIRL ;3 RR3 R RRRLR

(Ivg) (1Vg') (IVh) 511 sIRRER6R-R RRIN-NNRE N/NRRRNN R4

RLRARRRRR RRR RBRR (IVi) (1Y (I1Vi) 10 R })RRRXRs R5 R6 NR
/ ) (

R
( ) R2 5
RR 6N/ " RBRRRILIN\ /INR2 RopRa R5 g% Ra R3 (I1Vk) (IVi}) (IVI) R5 R4
R5 R4 R6 R4 Fﬁ I
3 N H2 @ R2 N R

A/ \ R R R
(IVF?) (IVe) (IvH
R
4 +hll 2 +|{|
R > . . R4 N R ~
\ ~ N \\N-LH / /N
g’ \ =X 3
3 R 4
R’ R R R r' R
(IVg} (vg) (IVh)

10

R1\N+ R |{l 2 R R
6 2 8 +/ —
R \ N R \ SR N? §N+/R
R’ R® R+ 4 ~R
R® R* R® R rR* 'R®
(IVK) (IVK) (IVI)
RS R R R Re 4
F{%F{S R‘%——%R‘* RS R
R 3\
N NT ~N+ _N +
R2 ’ R2 HQ RS
15
(IVm) (IVm’) (IVn)
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R6 R3 R6 RBOED0OS6569/HERV' R R' V"
BO5/ 0198PC PF 0000056559/
RL RRRXR3 R3 SRLR (Ivn') (IVo

(1 V)

RLRM QR ROR2 5 (1Vp) (1Vq)

R3N R3~N N ||
NNRRNR3O

R R2 R2

S
1.~
R X

(V')

10

15

| +
RB—{l\l—R‘
R
(IVu)

(1'Vg")

RCR RezRa R -

R1~NXN, R
He

Vi
Vi

Nﬁnv

(1
(I
R2

and oligomers comprising these structures.
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. ]
R R R R RPFAOA00P53594Je (IVt) 15 z RN\R ~IIt\ W- 1 + 1 R %\t iR5E R t"
\~-oORB N-RN*"NR2, NI RRBRR4A R(IVu (IW (IVW and oligoners
conprising these structures. 805/0198P% PF 0000056559/ He 6 Further
suitabl e cations are conpounds of the general formulae (IVx) and (1Vy) R2
R 31+11+1 RP-RSR I I RRS5/(IW) (I'VW) and oligoners conprising
this structure. |In the abovenentioned fornulae (lIVa) 1o (IVyM t he radical
R is hydr 6ddher syieble gatiofs are gpmRpYnds of the Weéﬁ"éor@%%ﬁ AYRAEFRRNnt Iy of one
anot her, hydrogen, a sulfo group or a carbon-conprising organic, saturated
or unsaturated, %?ycl ic or cyclic, alephatic, aromatic or araliphatic
radi cal which E{1a3|4f.r m1l to 20 carbonsatons and is unsubstituted or
interrupted Oy to 5 heteroatofs—&r functional groups or
substituted, with the radicals R to] whi ch are bound to a carbon atom
(and not to a 15 heteroatom) in the abovenentioned fornulae (1V) al so being
able tg® be hal oge or a functional gnegp; or two adjacent radicals from
the group consisting of RL to RO can together also be a divalent,
carbon-conprising organic, saturated or unsaturated, acyclic or cyclic,

and oligomers comprising this structure.

In the abovementioned formulae (IVa) to (IVy),
the radical R is hydrogen; and _

10 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
unsuibstituted 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

15 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' fo R’ can together also be a
divalent, carbon-comprising organic, saturated or unsaturated, acyclic or cyclic,

20 aliphatic, aromatic or araliphatic radical which has from 1 to 30 carbon atoms and is
unsubstituted or interrupted by from 1 to 5 heteroatoms or functional groups or
substituied.

In the definition of the radicals R' to R, heteroatoms are in principle all heteroatoms
25 which are formally able to replace a —CHy-, —-CH=, -C= or =C= group. If the carbon-
comprising radical comprises heteroatoms, then preference is given to oxygen,
nitrogen, sulfur, phosphorus and silicon. Preferred groups are, in particular, -O-, -S-,
-80-, -80,-, -NR'-, —N=, -PR'-, -PR'; and -SiR'>-, where the radicals R’ are the
remaining part-of the carbon-comprising radical. The radicals R' to R® can in the cases
30" in which they are bound to a carbon atom (and not to a heteroatom) in the
abovementioned formula (IV) also be bound directly via the heteroatom.
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20 al i phaliF 600@05668%/He or aral i phatic radical which has from1l to 30 carbon
atons and is unsubstituted or interrupted by from1l to 5 heteroatons or
functional groups or substituted. In the definition of the radicals R to
R9, heteroatons are in principle all hEteroatons 25 which are formally

able to rg c.r:gsﬂ:ﬁ@ftﬁcfl grouj gﬁ?e i ;ﬁ“ ncﬁfle alé:‘mn%(g’rlrélrl’7grddc stv!?}ﬁctf:@e{rpﬁé'bom i sing

radi cal conpri ses heteroa erence I'sS glven to oxyge

ni t r ogen,2 $arogr atoph s ﬁqbe@@%q’m §P‘ﬁmE@ﬁ of ppuiipbler B@C@?%&Ol&&‘earq nCH
particul amhy dro ); _Oﬁm parti&&hr as &@&rkonyNifoup), ~NF, (an'ﬂlﬁo),,_Ntﬁ’lﬁnﬂn@an(ﬂSI—R 2-,

wh th th t
T R I
to a dar ba:m:l aetema(mm cantalsoobe diredtlyr axtidaeny so nthatheomizihationswosita ploeditf of mul a

(rv) al so C adh e 5/ P 0QQN{36559/ He
9 Possi bt unc%iggia of b%%né/é arde @F\ g)t %"gla(% géth%? f@glj%? ééng‘%:) groups which
can be bo@aebndary amt@ﬁ)b@m—@mﬂ orltedianeteanide) are albeasppdsast fouiexample

function r %dé} | ar as a carbonyl
group), 8&&@ ?g@ﬁ(yﬁérﬁmo%1 ?ﬁJano %oKGPCB%{E&IbW CONH2 (car boxam de),

-S@BH (sulfo) and -ON (cyano). Functl_onal groups 5 and heteroatons can al so

be di1ectiaiogelisaaanbe Saorneathlemid) ibhahineasd dfdire.pl ural ity of adjacent
atons, for instance -0- (ether), -S (thioether), -COO (ester), -CONH

(secondary am de) or -CONR - (tertiary am de) are al so conprised, for
exanpl e e faditalSR 'db I |drapiefmablglin@penkkytyoofycnardnotivr, or C1- CA- al kyl oxy.
10 Hal ogens d efluorl ne, chlorine, bromne and iodine. The radicals Rl
to RO are pref raply, independently of one another, (r) hydrogen; (r)

hal ogen; 15¢(rhalegefncti onal group; (r) Cl-Cl8-al kyI which is optionally

substig ut ed byafdﬁaﬁgdacpg@upgroups aryl, alkyl, aryloxy, alKkyl oxy, hal ogen,
het er oat ons an er.qQ cles and/ or interrupted by one or xygen
and/ or sul fdr tgmahlﬁadylﬂ? &18'38?"3%&%‘%?}59@ B\CuthQPt'BF'g' grsiBds AVt u"t" i m no
groups; 20 (r)ar@dxlBkyidiye nzibgei lederbatonst areiiad heterduipddéd Ianﬂl/edmtarrdpltmtt i onal
groups, aryl, @3} gﬁfé or more ‘oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups;
20 e (C,-Cyg-alkenyl which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, alky[oxy', halogen, hetercatoms and/or heterocycles and/or interrupted
by one or more oxygen and/or sulfur atoms and/or one or more substituted or
unsubstituted imino groups;
o Cg-Cy-aryl which is optionally substituted by functional groups, aryl, alkyl,
25 aryloxy, alkyloxy, halogen heteroatoms and/or heterocycles;
e C5-Cio-cycloalkyl which is optionally substituted by functional groups, aryl alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles;
o Cg-Cio-cycloalkenyl which is optionally substituted by functional groups, aryl,
alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles; or |
30 e a five- or six-membered, oxygen-, nitrogen- and/or sulfur-comprising
heterocycle which is optionally substituted by functional groups, aryl, alkyl,
aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles; or
two adjacent radicals together form

35 s an unsaturated, saturated or aromatic ring which is optionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or
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aryl oxy, BRFlopboosessbaléeogen, heteroatons and/ or heterocycl es and/ or
interrupted by one or nore oxygen and/or sul fur atonms and/or one or nore
substituted or wunsubstituted imno groups; (r) Cs-Cl2-aryl which is
optional Iy substituted by functional gtbups, aryI al kyl, 25 aryl oxy,

al kyl oxy, hal ogen, het eroat oms d/ or hete cles Cl2-cycl oal kyl
TR e R T T QW el

aryl oxy, al kyl awyns dimlerges, orlrr&iresm@ettumtsd a:ﬂdisnbsﬁteﬁeermmyscdr@ms (r)

C5- C12-cycl oal kenyl which is optionally substituted by functional groups,
aryl, alkyl, aryloxy, alkyloxy, hal ogen, heteroatons and/or heterocycl es;

or 30 (r)CaChd-alkeyl vemiclsiix optioriadly esdbstivted doy- funnficmad gesupsamdi,oalkyl, aryloxy,

| f | | | b
Funct 1 BnafiRgbs);eiof *hEEKEUns ol Dofoo iR %ﬁ%@?%ﬂg;‘e% 0o 20 oms
and/ or heﬂ@rwyc#?ﬁmwbr 1thktbvl,a(2rtaﬁﬂnt2 mathyt Addpsopyb gesobetyl)f @-melwl-2pjopyh
unsat urat fféln -bafghur af- Qnt?lr a% Fﬁﬁ/ EltY"h' %hpétﬁfgﬁhbtﬁ)ﬂa' h%ﬁH@SﬂMt ted by

functional groups, ogen eroa

and/ or EoBIENG St !:*F Qam'@tnvb 59/)Hé21¢1meﬂwl~éwpw | ésheayid ?ab@wd)né’rhewl
i Nt errupt 2¢hditylanRndy, mr@ww%eﬁtwlor @Mbi{ﬁ@ am?rns a@dﬁ@tﬁylozlse |, mor e

substituted or unsub%tltuted m no rous C ) |onaIIy

subst 19 ut SMSWLREN onal +BeBHEPeAM, grrpay'qhyl %P?F%(y, SH“%tmﬁlﬁ'B
hal ogen, .’enetcﬁmemyp’rrau@nd/ @3- bm&ﬁmwﬂtﬁs | ssmmémylahbutynet fzyéthylelt Hsmyl,

L Propyl . o2 BhaRo ol Pt Yok biy . TR - LBE OPXlo i S0PUL Y ).

3 Ej Ma , |Inethytpphtyl 3- Tmﬂ“&teéﬂaﬂhﬂ‘ty}butyl zlqmehylyl -1adetwt,y|_1 urajamgzh lll_;lh}lil ddticoyit |

3" et hy e ‘deHY' q‘*%*fﬁ%%ﬁx& X%e’é%‘?@ﬁ%y I Hé’%a?%ﬁ éh%Pﬁ ey 1-ditet

g rszj ‘Irﬁlnla;wt:bmenmmetnylngt tﬂyttyclbppehytey'lyj b2 &ﬁyﬂ%merﬁylp@pylyl c?elnb@)tyyhetﬁylpentyl ,
2 ot hyl - 12 Cyoniltiy, > RloRER/op; DBehizv, S R IRHAY). . 1 ciidhilineiny
octyl, 2- @epzm@sag}] zrlmmymthyl,mthphwmtwl 12-ph@nseethﬂt raﬂ@hnwi@r@pyu

1- nonyl de imaifigdec SR
"1- pent ade%?lqﬁﬁ%{hﬁgg ecy CFWO etﬂ?\ v pbutilpﬁ%ﬂ[ng)%gﬁll i!jldil'tﬁ{:ycl opbéntyl nmet hyl ,

2- cycl opefiEhipEbryRYl. B @9@9{5\&@%% ﬁ@ﬁm ¥l oRre¥aFoRttyhy R-cyanopropyl,” 2-

20 methoxycarbonylethyl, 2-ethoxycarbonylethyt, 2-butoxycarbonylpropvl, 1,2-
di(methoxycarbonyl)ethyl, methoxy, ethoxy, formyl, 1,3-dioxolan-2-yi, 1,3-dioxan-2-yi,
2-methyi-1,3-dioxolan-2-yl, 4-methyl-1,3-dioxolan-2-yl, 2-hydroxyethyt, - 2-
hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 6-hydroxyhexyl, 2-aminoethyl, 2-
aminopropyl, 3-aminopropyl, 4-aminobutyl, 6-aminohexyl, 2-methylaminoethyl, 2-

25  methylaminopropyl, 3-methylaminopropyl, 4-methylaminobutyl, 6-methylaminohexyl, 2-
dimethylaminoethyl, 2-dimethylaminopropyl, 3-dimethylaminopropyl, 4-
dimethylaminobutyl, 6-dimethylaminohexyl, 2-hydroxy-2,2-dimethylethyl, 2-
phenoxyethyl, 2-phenoxypropyl, 3-phenoxypropyl, 4-phenoxybutyl, 6-phenoxyhexyl, 2-
methoxyethyl, 2-methoxypropyl, 3-methoxypropyl, 4-methoxybutyl, 6—methoxyh'exyl,- 2-

30 ethoxyethyl, 2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybutyl, 6-ethoxyhexyl, acetyl,
CrFan-api1-0Hzasp Where nis from 1 t0 30, 0<a<n and b=0 or 1 (for example CFj,
CyF5, CHo.CHo-CiroyFopnoye1, CeFia, CaFi7, CioFay, CiaFas), chloromethyl, 2-chloroethyl,
trichloromethyl, 1,1-dimethyl-2-chloroethyl, methoxymethyl, 2-butoxyethyl,
diethoxymethyl, diethoxyethyl, 2-isopropoxyethyl, 2-butoxypropyl, 2-octyloxyethyl, 2-

35  methoxyisopropyl, 2~(methoxycarbonyl)ethyf, 2-(ethoxycarb0nyl')ethyl, 2-(n-
butoxycarbonyl)ethyl, butylthiomethyl, 2-dodecylthioethyl, 2-phenyithioethyl, 5-hydroxy-
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2- cycl oheRk10800086553/4H=y cl ohexyl propyl, benzyl (phenyl methyl),

di phenyl net hyl (benzhydryl), triphenyl nethyl, 1-phenylethyl,

2- phenyl et hyl , 3-phenyl propyl, a, a- dlppthylbenzyl p-tol yl net hyl,
1- (p-butyl phenyl)ethyl, p- chlorobenzyl 2, 4- dlchlorobenzyl

met hox C | ]
o e e Ry i ol
y

di (et hox%zﬁ'PBUhyl 3’ hrbwgmoxv r’r&%wnd@%oxy -hygraRy14,8.12 @mae&raﬁ%ﬁw
1, 3- di oxatydo -oxa?rdﬂi?l; hyi#—HyoﬁBO)dd-&X@Hmat%truﬂecyﬂ ednathexd/-Bogbpxof, an8~2 yl,

o- hyar Siiﬁé%rv AR o R SPOSEY iRl hbuty1

6- am rﬁ)hemgzthoxwmedlbmmnlem,et hy15-m2tr@sy-ded, H3dramapopadgeyl,,  9-methoxy-5-
3-met hyl afgagpy 50p3‘||4krgéﬂ15§%§3ﬁb%ﬁ?é?&td¥£ I 65@5%@-&{5&&%" 8- e’m?xy-s 6-

di met hyl am noe thylamno ro am’nopr o
di met hy| a#P¥aasid, yI 11@*@@’%’& ﬁ?’rtm&\tﬂﬁﬁﬁﬁw 723thWr‘bQ§ﬁ@PBﬂsd| riéteﬁgq))@'t‘h?"l 2-

phenoxyet&Mkaunaegmeﬁgwx?wé 12—%1&96é}ﬂéd'ébﬁfpp§|ethoﬁy-9t@d&ﬁéﬂgh%ﬂh4—ethoxy-
6 phenoxyhﬁxyl hoxyet hyl, 2- net hoxypropyl,  3-met hoxypropyl ,

4- met hoxyd Pﬂxategaﬁiﬁﬁyhoxyhexyl 2 30 ethoxyethyl, 2-ethoxypropyl,
3-et h'tIxypropyI 4- et hoxybutyl, 6-ethoxyhexyl, acetyl C' F2(" a+c1 b

22,0 WhehopDibor lch s oyl SuoiEsed 15 BissaPolind A B B, ST
2- chl or oetlligloxy, halogen mtenvatoms andigrihadénreydiad art/ehinterwtacyby oneoharyaet hyI
2- but oxy 6)%%511 anh o‘?é&lﬂ’f}ﬁg%ﬁfgﬁlapdﬂl' %QO&Y&BF&' bubtinte® Q{r%ﬁ?ﬁtﬁ%ﬁ imino

2- but oxypr met hoxyl sopr op
2- (et hoxs}rea%tsmf?@%vmv@ p@pﬁayéy%au!@avmlf@rwﬁnyl Zfa{'ﬁ‘2 Baea’PEar bonyl )

et hyl 45 bug {h:g Qelhwheredr dadery bt @ed BY 0 o2t phenyl t hi oet hyl,  5- hydr oxy-
BO5/ 0198PC P (5000056559/He 11 3-oxapentyl, 8-hydroxy-3, 6-di oxaoctyl

- 11- hydr oxy- 3, 6, 9-tri oxaundecyl, 7-hydroxy- 4: oxaheptyl, 11
- hydr oxy- @3-81261¢va<aumﬁelsyd:ptioﬂasumymhsmmecnbB fﬂjﬂcttanhbgaqmpal adgcaylkyl, @ryloxy,

hyd 4 |,
87 " Ot raiBAe Bélaosh nERARRN Indil HoK ARG T oratly BRERA vt RigPentY
7- met hoxy® na@'%hﬂerﬁ‘wphthyl e}cﬂtelwnyw ahlemh@mdum@wphenyl trlchlorophenyi
15- meschoxifidorSpHetiyt, I 1 Qﬁéﬁﬁﬁﬁ&@?CWdlm@rhVBh%oxa A k/b ethylphegyl

14- net hoxy- 5, 10 di oxat et radec et hox
di oxaoct ydiethylphenyl, h05§99@pﬁp§e'{yr"| ol nyl, 7 %dﬁﬁﬂé‘%ybxdﬁ%‘gt’gw enyl,

- et hoxy- %l&etmxmhweahbxypﬂaénﬁt hQXWO%’ypBeﬁﬂ, higtmhepRitivi dseptopylnaphthyl,

9- et hoxy- awioroﬁaﬁpl)(yl or e]tﬁ'oxeytngpxtxyl 2,6-dimethylphenyl, ~ 2,4,6-trimethylphenyl,

2,6-dimethoxyphenyl, 2,6-dichlorphenyl, 4-bromophenyl, 2-nitrophenyl, 4-nitrophenyl,

25  2,4-dinitrophenyl, 2,6-dinitrophenyl, 4-dimethylaminophenyl, 4-acetylphenyl,

ethoxyethyiphenyl, ethoxymethyiphenyl, methylthiophenyl, isopropylthibphenyl or tert-
butylthiophenyl or CsF(5.q)H, where 0 <a < 5.

Cs-Cq2-Cycloalkyl which is optionally substitutied by functional groups, aryl, alkyl,

30 aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles is preferably cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl, dimethylcyclopenfyl,
methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyl, butylc_yclohexyi,
methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butyithiocyclohexyl,
chlorocyclohexyl, dichlorocyciohexyl, dichlorocyclopentyl, C.Fopnayppteas Where

35 n<30,0<a<nandb=0or1ora saturated or unsaturated bicyclic system such as
norbornyl or norbornenyi.
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5, 10- oxat BF1080@@56559/He C2- C, 8- Al kenyl which is optionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen, heteroatons
and/ or heterocycl es and/ or |nterrupted y one or nore oxygen and/or sul fur
at oms and/or one or nore substituted of* unsubstituted inino groups is
preferably vinyl, 2-propenyl, 3-butenyl, cis-2-butenyl, trans 2- butenyl or
15 OCnF2(n-a) (1 _b)H2a b mhere n < 30, 0 < a<_nandb 0 or 1.

CB- C12- Ar ¥ ¥ipalkerghwhish i onfiosdllyssubetiivied WJU‘FQI'IQB%%%FPS Q%Lﬁb‘@/‘ aryl,

al k%/l glraﬁﬂ/@ﬁy,,alkyki)dyyhﬂéyen helepsRoms hab/oF ﬁ&b%cl@@(é/p?éfei‘@ﬂ gocycl esI i s
prefera en na

I or opnetiFIoPeReDi: SRyRtsYY piove RiciEyh ExyvclShgar A ot GQ:H@WF SR

met hylphegwheraln es3th@l<pdenydnd B+ Droetithy| phenyl , et hyl phenyl, di et hyl phenyl ,
I sopropyl phenyl, tert-butyl phenyl, dodecylphenyl nethoxyphenyl,
dinethoxyghenyl et hoxyphenyl , hexyloxyphenyl nethylnaphthyl

i sopr opy| Adipert ayEx-megtPesch ﬁmpgﬂnhwtrog@nh@w;qaﬁﬂwwpmpgsmg Bemqyglppm@ryl

2,4, 6- trl.@%&mharyea)ﬂsf.tutgd @ dwmrohawnahs@yw ?aﬂr@lzdé kprmﬁaw halogen

4brom) hen 2-nitro %‘E 4d|n|trogde
2, 6-dini t'FGH W@Fﬂms and/gy H@F@V‘é{ﬁ? f?oBrﬁ 9‘?’3’ ‘!fy'aéré?@heﬁ'bﬂerﬁww' ridyl,"indlolyl,
et hoxyet hydribraadlyl, etipRslyetdiytyd hewﬁammtdﬂyll t leppinRRYlyl, dimethylpyridyl,

| thio h t - but 0
5B 1Bl ERUERK) ahikiing %sﬁﬁ%ﬁ 8P e Ry PG HPUeRR Al o7 oups
aryl, alkyl, 30 aryloxy, alkyloxy, hal ogen, heteroatons and/ or
het f
et o 00Y h 8o A SR Yok BT bnen UL OB e SV OB Yo e, |
di et hyl cifcorsinasily Sumitl@tt?fi/)bwgm@ﬁéﬁlygrouaﬁt be&ybh@ywy, a'hﬂ@*tb)!}?&&?ﬂohexyl
di met X ygateloakPrey hndet ﬁb%@%@'&ﬂﬁé |0naﬂ§}”iriféﬁnhbt@& I&hﬁ&’ Imore oxygen
REGSEE o e R e e
unsat ur at @ riadmylsltogetagrsauerprsfecdblyaf s-monmmyth butylene, bnsmnmeneBQE)(xaéL%gcb
PF 000005 2 t
functi onafg%'? en]e ar'%,_?;ﬁg&)%{ﬁé&a gﬁgéy éﬁgﬂ E{/)Ileo; R TXI ngg_g’né,beﬁgl?ﬁé og'ltjoﬁs Y

and/ or he@mbé;mh%enes bazt-&Saybyergieney cli- 6p@mtaé<myl-aza>1@pﬂoohm@w| 1.4-
3- cychphexaav! 3-didnpeRd, Cf-2RLX a4 B 13- REnyidHed - 24- B Ulbutd-Ti&dienylene.

if the abovementioned radicals comptrise oxygen and/or sulfur atoms and/or substituted

or unsubstituted imino groups, the number of oxygen and/or sulfur atoms and/or imino

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

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

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

e hydrogen;

o unbranched or branched C;-Cis-alkyl which is unsubstituted or substituted by
one or more hydroxy, halogen, phenyl, cyano, C1-Cs-alkoxycarbonyl and/or
sulionic acid substituents and has a total of from 1 to 20 carbon atoms, for

35 example methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl~1~propyl
(isobutyl), 2-methyl-2-propyl (tert-butyl), 1-pentyi, 2-pentyl, 3-pentyl, 2-methyl-1-
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5 3bwher ek 0800@®65a8/Heandb=00r 1. A five- or six-nenbered, oxygen-,

ni trogen- and/or sul fur-conprising heterocycle which is optionally
substituted by functional groups, aryl,, alkyl, aryl oxy, aIkonxy, hal ogen,
het er oat ons and/ or heterocycles is preterably fury[, thiophenyl, pyrryl,

pyridl ool by, 1. fargosaanl vomhiobaly | Stz Bage! s
net hoxyf ur yIy BeR¥t h&%&ﬂﬁﬁ f‘ﬁ’@d' ‘Fhexy, sz 'US'&“MH/P?W'I 3 m?thY’V&ipéﬁ}"aﬁé‘?ﬁthw adi cal s
g gtgeg Eglr | f o; mbape?uy?az -tedtiyed; peaqﬂé ﬁsmaw@paﬁpmtmethlwmgemu chmetteyl-3-

i y substitu | Yin
al kyl oxy, hal Oéeerﬁyl %g’"%é{’[é#%%i% afh% Egtbglr ocyc eéé%gwaﬁﬁ%p %na‘?”?y
i nt er rfiupt ed bydimethyb hmbjl,e2®tm¢érbtwb,d2(ﬂ=dlwﬂmhﬁ batybn S, 3ad1m€ti‘wl Sibatvhr 1nor e

substituted or u mi ) a o [ are
S Lt el O ndRAL S SRl 0k, CHBec hr- byl SAIABlIBH 0GRS

1, 3- propyl ene, %Vbxé @t@ifﬁ"@p§1hé!ﬁ@xy@hﬂxabqnzﬂl’pﬁWPﬂﬁ@PVl 2-cyanoethyl,

1- oxa- 1, 3- propmbmaﬁycaaoormyangu 52Péiﬁ<§)b9b§|¥ﬂ>%n [ﬂetﬁyla'21 rsbmbmafmh?mhyt,
1ClC4aIkyI-I-aza '

L a1 4 bot s S RERETY g w&mat%%h%smfﬂ@ra?@wyFéﬂap irpPopY

above‘rﬁant | onedhemﬂluoailsomopmr hemaflozsopetyl, anshatitowisobutyl, alrmissylﬂmtﬂbmntyl

substituted cﬁé@?lﬂ@%lswérﬁgbé rﬁk&'%xy% g(y[pénddsrg@ glwm%r . oxygen and/ or

sul fur atons an m no iI'S° no 0 any restrictions. In
general , ther eglygdls, bytylens g‘rm%ﬁ ammllgamers ‘ithIQEBGEBaV!B@iff@@ﬂH toptQ8funitglang ano nor e

than 4 and Ver iy dP?én' &Hlln%rlaycpég%lﬁﬁlzﬁ%db é@er‘fﬂ)@%ub haPedmbis the

abovenenti oned onprlse het'eroatons, there is generally at |east
one carbon atBrQ(‘ﬁlr"E{f &"&b@y GiRTeHto"t wo carbon atoms, between any two

_heéI erﬂﬂéI omsI SQ?JmHgadgm%mlzﬁ;ln ¢|q2cﬁl$2cmrgeH9@r Whgnelm“rér;d FBT}@I‘S;E}:E@@E&}{JI ed

i ndependent |y of, one anat her ranched. or branche

Cl- C13- al kyl whYPENy 85?#1Y|lﬂr?gd1 '@EM hf%‘ 83 gy NRCU hor e hydr oxy,
hal ogen, pheny8-oxayayl03-0@Ap<0dA, 3, aﬂwaheﬂixdngﬁ dimraootyl, 3g4)9frmiadead,i d

substituents a@’%mé"ﬂi”tdgéﬁl gfg fzrt%%h% %9, 98B '@%ﬂﬁox&{]& q'ég exanpl e

met hyl , et hyl propy dtyf fopyl
(i sobutyl), °2-vigdmnd 2- propyl (tert butyl) 1- pentyl 2- pentyl 3-pentyl,

2-metdqy!l -1 - eBOﬁ/hﬂéi%P@s-Bﬁrlﬁﬂﬁ}Qﬁﬁﬁﬁgﬁlﬁ% MR- dlm&r}ﬂamlﬁo BRE RYyN- | - but yl ,
2- met hyl - 2- but net hyl - 2- but yl di methyl-1- propyl, 1-hexyl,
2- hexyl, 3- hex‘gX/P’hV'Q"W%Q hyl -1-pentyl, 3-nethyl-I|-pentyl, 4-methyl-

The radicals R' to R’ are very particularly preferably, independently of one another,
hydrogen or C,-Cyg-alkyl, for example methyl, ethyl, 1-butyl, 1-pentyl, 1-hexyl, 1-heptyl,

25  1-octyl, phenvl, 2-hydroxyethyl, 2-cyanoethyl, 2—(methoxycarbonyl)ethyl,
2-(ethoxycarbonyl)ethyl, 2-(n-butoxycarbonyl)ethyl, N,N-dimethylamino, N,N-
diethylamino, chlorine or CH3;O-(CH.CH.0),-CH:CHy- and CH;CH:O-(CH,CH,0),-
CH,CH,- where n is from 0 to 3.

30 Very particularly preferred pyridinium ions (IVa) are those in which
= one of the radicals R' to R® is methyl, ethyl or chlorine and the remaining radicals
R' to R® are hydrogen;
e R%is dimethylamino and the remaining radicals R', R% R* and R® are hydrogen
e all radicals R' to R® are hydrogen; '
35 e R?is carboxy or carboxamide and the remaining radicals R', R? R* and R® are
hydrogen; or
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-pentyl PE-00000568558/H¢ent yl , 3- net hyl - 2- pentyl, 4-nethyl - 2-pentyl,
t hyl -3- pentyl, 3- nethyl 3-pentyl, 2,2-dinmethyl-I-butyl,
dlnethyl-l-butyl, 3,35 dlnethyl-l futyl 2-ethyl -1-butyl,
dlnethyl 2 butyI 3, 3-di net hyl - bl 1- heptyl, 1-octyl, 1-nonyl,

ecyl, 1- h’RZ @P%ﬁﬁlﬂs ’arito%;@ﬁ{equlgéﬂta 11s. &gﬁ@?néjgﬁcy the nl:mgﬁ’ﬁr%decyl

1
2-me
2, 3-
2, 3-
1-de
2- hydroxyethyl cyah

2- (met hoxycar bfﬁﬁi}qase ¥, R a'ﬂda WWWQFQ&?ﬁyI )et hyl,

2- ( n- but o¥y& ak p@,wuﬁuetmbgb,m whichf | uoronet hyl , difluoromethyl, fluoronethyl,

pent af | uor oet hyl uor opropyl, 10 hept af | uor oi sopropyl
nonaf | uor obuft r'lﬁy ﬁoﬁ%f XSJ(B Bi"s8but yl , undecyl fl uor opentyl ,

undecys f | uoromﬁepembyhducﬁs Iy dio B?(;shamy\yl arethyp ao@ﬂimhfadmmg:raaﬁda& R'wlBcol s,
but yl ene glycog% @)&?P | i goners thereof having from1 to 100 units and a
hydr ogen at om or - CB-al kyl group as end group, for exanple

RAO (CHRB- CH2- O, ; CHRB-CH2- or 15 RAO (CH2CH2CH2CH20O), CH2CH2CH2CH2O

where RA gBd Bfmé’thErl ??Jf@ﬁ’@é)lpyrldlhlﬁﬁl{ Rﬂgn(’IVa{)”e&}éV b){lﬂf nl%hﬂm@tﬂﬂfﬁndlﬁum

preferabléfro |n0£ ticular -oxau% 3- oxa en%/]
3, 6- di oxa @Hﬂ%lﬂy“d@'”@“ Frretdoempthylpyriginiin anch2-seRipyi3-ethypyidiniy i oxaundecyl ,
3, 6, 9;|d2 tetraoxatrl decyl and 3, 6,9, 12-tetraoxatetradecyl; vi nyl; and 20

N, N- di | i N, N
0 o i SR SR Tt etere R TR s olth RS e I P preferanty.
i ndependent ley 8f toRtamrtydhmgen; ohydr ogen or Cl- C18-al kyl, for exanple

methyl, ethyl, 1 opweyljadlfg'rsq?mtbyﬂ{“ is ﬂnet%ﬁ?ﬂé&t%an@ Ve'm Sna?ﬁ%}?l@é?é A to

phenyl , 2- hydrox et anoet h xycar ony
2- (et hoxycar boﬁyﬁﬁee*ﬂ){WPQGHZ (n but oxycar bonyl ) et hyl , N, N-di net hyl ami no, N, N-
di et hyg am no, chlorine or CH3O (CH2CH20) n- CH2CH2- and CH3CH2O ( CH2CH20)

CH2CH2- erenis fromO to 3. 30 Ve rré B?rtlc Iarlrﬁlﬁref erred pyridinium
i ons (1 VaYearRarigulsly Arefeqias erimiginim forsHE/e) aer thepe MANIER R5 i s et hyl
et hyl or chleor Rhés Bydfoyés methgli ovi etpylrardi Balts R*Rire teackbindegeritpdtpgbone R3 is

al 1 adi cal o RAnnonEya BB OB S5 ° ) | < Chr boxy or car boxan de-and
the remai ni g RAi hysregeR1mely) orethynd® @5 BF ere mgtyloanehR® ismhydrogen.
20
Very particularly preferred pyrazinium ions (IVd) are those in which
o R'is hydrogen, methyl or ethyl and R* to R* are each, independently of one
another, hydrogen or methyl;
o R'is hydrogen, methyl or ethyl, R? and R* are methyl and R® is hydrogen;
25 e R'to R* are methyl; or
e R'to R*are methyl or hydrogen.

Very patrticularly preferred imidazolium ions (IVe) are those in which

e R' is hydrogen, methyl, ethyl, 1-propyl, 1-butyl, 1-pentyl, 1-hexyl, 1-octyl,

30 2-hydroxyethyl or 2-cyanoethyl and R? to R* are each, independently of one
another, hydrogen, methyl or ethyi.

Very particularly preferred imidazolium ions (IVe) are 1-methylimidazolium,
1-ethylimidazolium, 1-n-butylimidazolium, 1-n-octylimidazolium, 1-n-dodecyl-
imidazolium, 1-n-tetradecylimidazolium, = 1-n-hexadecylimidazolium,| 1,2-dimethyl-

35 imidazolium, 1,4-dimethylimidazolium, 2-methylimidazolium, 3-methylimidazolium, 3-

etylimidazolium, 3-n-butylimidazolium, 3-octylimidazolium, 4-methylimidazolium, 2-
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BO5/ 0198PRF PPOQLEBS5696E59/ He 14 R and R2 or R2 and R3 are

toget herl, 4-buta-1, 3-dienylene and the remaining radicals R, R2, R4 and
R5 are hydrogen; and, in particular, those in which (r) RlL to R5 are
hydrogen; or 5 (r) one of the radicals to R5 is nmethyl or ethyl and the

remai ni NGsthAMhi@RiuRL tRvilRAImiaRIiIMAT OgRBctyVeinetR@hfidsAdlidh! Yaiy efies,5ed
pyridiniumions (|Va) are pyridinium 2-nmethyl pyridinium

2- et hyl py¥iMetHimyaz8iWRhy| - 2- net hyl pyri di ni um and 2- met hyl - 3- et hyl pyri di |
nium 10 Very particularly preferred pyridaziniumions (lVb) are those in

or ethyt  LeierehulERk Brat¥nEP BB BRF 0B, (P8 SRS ritssiPybitg T !
parti cul arl y pReBdydegepymethydorratiand R tg Ri/ele each, indesendentypi &t (r) R s

hydrogen, met hyl.u9sr BidM¥ ,f&qnggg to R4 are each, independently of one
anot her, hydrogeon or’rﬁ)t’rret%%/; 0 {r) R is hydrogen, nethyl or ethyl, R2 and

R4 are nethyl and R3 is hydrogen. 20 i Very particularly preferred
pyrazi ni udy@asichlavy bréie@ed pRagolium whé Ah) ark thbsd i which ogen, net hyl or

t hyl d t Q h, ,ind dent | th hyd

et byl () R P 8 T SBER IndaaERIPRB ot SR onoine PieR LMyl “and Re i s
I\/~ydrtige?; 25 I(r) R to R4 are nethyl; or Rl ][O R4 are nmethyl or hydr%gep.
er ar r M UM i - : i's
el ogen, MR ppicBleRl Bréed Birdaditll b etfiph iy bfagk BPBRad A, 5

2- hydr oxybtétdimeyylpgragglismoet hyl and R2 to R4 are each, independently of one

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

Very particularly preferred 2-pyrazolinium ions (1Vj) or (1V}’) are those in which
e R'is hydrogen, methyl, ethyl or phenyl and R? to R°® are each, independently of
20 one another, hydrogen or methyl.

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
25 methyl.

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

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

¢ R'and R? are each, independently of one another, hydrogen, methyl or ethyl
35 and R® to R® are each, independently of one another, hydrogen or methyl.
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anot her, RyFdoogesss5ominyl or ethyl. Very particularly preferred imdazolium
lons (IVe) are 1-nmet hylimdazolium 1 -ethylimdazolium
1-n-butylimdazolium 1-n-octylim daonkum 1- n-dodecyl - imdazolium 1
-n-tetradecyl i m dazolium 1-n-hexadecylTm dazolium 1, 2-dinethyl 35

im;n;[ ﬂ?lz?lml gg?y Cﬁ]a’rtdbufgrlg%trgfg %mrﬂgazoh‘dm .oﬁ%ﬂ%i;é@ |\fﬂ )deﬂ'éaz Cﬁéﬂh which
3-octylim dazoﬂu t@nlﬁ aurerﬁ@phynde?ﬁe@éemﬂy qmnezanoms/mq!@spm mﬁtww(ﬁb@é%é/ He 15

et hyl i m dazol i gfo R® ¥ieMBakh] iRlEEAAERYBT o?ae%n@ﬂ]te)/'hyérd@jéh Y higtyilazol i um and
1,4,5- trimethylimdazolium Very particularly preferred pyrazoliumions

(IVf) ([Vg) or (IVg') are those in which 5 + R is hydrogen, nethyl or
et hyl andvai;: pantidifaryr mrefeared thinzsliepeiods iVoy oo{iVonand axatdliem iohy divpyere or

met hyl . r ularly preferred pyrazoliumions (IVh) are those in
whi ch + R% %eﬂ%ﬁugl?e each, independently of one anot her, hydrogen or

net hyl . 10 eAsRVisrhydpmgeni wethat, Iewmﬁmf@nvw@rwl am dachsindenandeoily may be

made of pyrazobﬂmmerlhyzgf(gaéﬁe&rwgtwrazol ium In the process of the
i nvention, very particularly preferred 1-pyrazoliniumions (IVi) are 15

those in whi ch R to R6 are each, independently of one anot her, hydrogen or

met h%/Lo V@@)bal&&fu’ldrl?lﬁr@fé}r&‘d n),rzet ﬁfa&@ld:m?loﬁw(l&!qpkl\m Ldn(mn)SaréJMs)e iAfwHidhY] ' )
are ose | n

are each, inde eﬁ'&%ﬁt PP en. %‘g GEH%?h%l\(e'd’H\?'m’ @gﬁrﬁhﬁ@%ﬁﬁ' X/&Fy to R

parti cul ar| y pplednyt amdiR3isgwdeeh) metnyi orgrienyll VK) or (1Vk') are those in
which + RL and R2 are each, independently of one another, hydrogen, nethyl,
ethyl or phenyl and R3 to R6 are each, independent|ly of one another,

hydr ogen Wery pestioueripreferved |, 2p%iriezeliumaiong (Iyr)eﬂyr } @roKlani aredooseinyhichons
(IVI)qgre thosg isnh))M?b Gﬁe)m;ﬁ?or@ﬂd/u BRd ﬁ?%nawhareléa@ﬁpmaésa%dehgtﬁ BRE

anot her, hydro et’h 5 but are each,

| ndependent ly gtpot Sfeh gﬁ{ég%?r m%t}l;\uli, Bb@nand are togetﬁey 1,4-buta-1,3-dienylene.

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

Very particularly preferred ammonium ions (IVu) are those in which
¢ R'to R®are each, independently of one another, C;-Cyg-alkyl; or
e R'and R? are together 1,5-pentylene or 3-oxa-1,5-pentylene and R® is C-C1s-
30 alkyl, 2-hydroxyethyl or 2-cyanoethyl.

Examples of tertiary amines from which the quaternary ammonium ions of the general
formula (IVu) are derived from quaternation by the abovementioned radical R are
diethyl-n-butylamine, diethyl-tert-butylamine, diethyl-n-pentylamine, diethylhexylamine,
35 diethyloctylamine, diethyl(2-ethylhexyl)amine, di-n-propylbutylamine, di-n-propyl-n-
pentylamine, di-n-prdpylhexylamine, di-n-propyloctylamine,  di-n-propyl(2-ethyl-
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30 net hyl PbP0eddppb5%hie R5 and R6 are each, independently of one another,
hydrogen or methyl. Very particularly preferred i mdazoliniumions (1Vm or
(I'vm) are those in which + R and R2 @re each, independently of one

anot her, hydrogen, nethyl or ethyl 35 and R3 to R6 are each, independently

of one ar}%x?@émm@}’@ﬁ%bﬂthj@hm%' duso%%fyﬂﬂ-%&?&ld:nf nQOQiQs@ %%%n%ﬁe Very

particular|ly preferre |mda20|n um i on d*\' are thos

Bhi ch R Qi60RBPUPET BN, | HECIMLATIGTS. SHEOUABHRRYMRsr OBOROPHRTY | or

et hKI I ancbtt\}ﬂﬁle)tyi)allﬁﬁ\ear e dBadimtylethyiermedenul y-bafyl-afpeo@arhines | biylﬁbotglem) or d
t er an

(r)rgazgl iU rﬁen(l:' Xm(ﬁ?,\/ﬁgﬁ BL@ he%)(]gllhﬁm al- ﬁ%uw &ﬁpm'ngnh d%&tgﬁé g&é t}%;(}/l eln¥ ﬁ%

phenyl5 arfd-nRautdpyiraigingr e d4rseg- bUtNerB@llﬁﬂlmt | yN-tert- butylpyambdlh@r hyleJQ‘en or

met hy! . l&n\ﬁﬁﬁwrdnahal Rt AtanyiyRloRbRtinhenhy hrétm@uonawu&ﬂﬁqe( wqw. n{1Va")

or (IvVg") are. those In are each, i ndependent | one

anot her, WF%‘{}&WXY'?}%‘EF}WIN “@[CPBYI'P'Rﬁf'd'r\?h%'?PPFQHHPRS”@'§e’h§'d}'%¥’H'PeH@f‘ﬂyI or
phenyl . Wskéc-lbafytplpfé-ﬂdﬁfd - t@ﬁ%@ﬂﬂ@hdﬂn&n&n bén@mienumbl Nrrsbtﬁtylvrc)rphcﬂuhé/r ) or
(Ivr") ar andl?iandRB

e ehch. NrEORIRERPRpeor NIRE uiBoREPehy B BHEROIOrREe S: ” NafeReY Hn Ra
are ttmetdstbylamume b tit zerizylsN-ah-gropylamikne, Ndreﬁzxdaﬂ-usoptdmrdnympr em@enqdl-N n-

li di dro et hyl
o7 pheny! PHEEE? Nk Sindth o BRREALT WSy b dade, RARgTBEBe: 4 ogon
or net hyltoluigdeng, pafﬂl?tfwlbleai){wmpﬁef efﬂlrféﬂfOPWbG'a%’dﬁmlﬂﬁm udihri- bwylbemzwﬂe)mlaee t hose

i n whi ch diethipBRedifarfing, @aChropyipRaRMRE bhd dPh-bBRDHBARRRMEHe, hydrogen,
nmet hyl , et hy?IB rB‘ﬂapheny aél}gp*g and R3 and al so@% tg R8eare each,

i ndependently of one 25 another, hydrogen or nethyl. Very partlcul arly
pref ers edPrefermai tertiv@namr(riedu Ivay Earbhdﬁﬁ)picspw&llh)ﬂéminal diethiAxeabetytatine,

depe e oo B S RSB 1 oD SR B Ryl
2- hydr oxytettiapy aroineg desheadearn pentyl isomers.

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

Very particularly preferred guanidinium ions (1Vv) are those in which
¢ R'to R® are methyl.
25
Very particularly preferred cholinium ions (IVw) are those in which
e R' and R? are each, independently of one another, methyi, ethyl, 1-butyl or
1-octyl and R? is hydrogen, methyi, ethyl, acetyl, -SO,0OH or —-PO(OH),;
s R'is methyl, ethyl, 1-buty! or 1-octyl, R? is a —CH,-CH,-OR* group and R® and
30 R* are each, independently of one another, hydrogen, methyl, ethyl, acetyi,
-SO,OH or -PO(OH),; or
e R'is a -CHx-CH,-OR* group, R? is a —CH,-CH,-OR® group and R® to R® are
each, independently of one another, hydrogen, methyl, ethyl, acetyl, -SO,OH or
—PO(OH),.
35
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Exanpl es eF dopbbseysy/Hgm nes from which the quaternary anmmoni umions of the
general fornula (]Vu) are derived from quaternation by the abovenentioned
radical R are diethyl-n-butylam ne, diethyl-tert-butylam ne,

di et hyl - n- pentyl am ne, di et hyI hexyl am He, 35 diet hyl octyl am ne,

di et hyl (25et.h | but

pent y1 an RaredRI, AP AT HRRy T B Whrls! Kk oyt Hiels "Sdiectda from

di - n- pr opginpag ebydybgerB05 MBLYBPELHF GO@QDS@M(H@ &Wamewyl Ppamethexy-3,6-

di i sopr opyl,g4 '111 IHrathBky-3,8[9-{ABX: L1n'E!e£V|09erné¥ﬂbﬂ?4 ~oXhheHRAT C’IR%&HBW 4L ne,

di i sopr opy! pent 1amine, diisopro é | am ne, diisopropyloctylam ne,

di i sopr op§iogaun YiylWe'X‘ﬂhPéYﬁ“@é 'PX%P%‘EFEC&?FXQ'[ Hymethoxy-5-oxanonyt, 14-meth-
gl -n- ESI: YFXW5PPQﬁﬂeﬁ’ﬁUQ@ﬁI d%—e{hohylg}dx?ﬁentgenByétﬁéﬂyf@ﬁ -dilxaBetlit Wh haposyan ne,

i -n-bu C am u e
N1 buty! PSR AR RDRPRT: AR BiooHRdaoKl  ASTHPNE, N n-
pent yl pyr 4@, 12diringgpeNtddedyingethdxgiped>@heny loa nd-ethoxiSN-Goxttdlyddegyl ohexyl am ne,
N, N- di - n- butyI cycl ohexyl am ne, N-n-propyl pi peridine,

N-i sopr Op{l pi peridine, N-n-butyl pi peridine, N-sec-butyl piperidine,
N-tert-bu wyma\mqlaﬂyrmefemeﬂpb@mhpnwnp@m ﬂVN)eafel‘tPQﬁethV\shl%r phol i ne,

N-secyput yl npor phgy R'“@re é‘&chelhaeﬁéﬁdﬁhﬂv)éfﬁi?@ dn'%ﬁwerhb DCRf‘aﬂ%yY BBk P&y,
N- benzyl -N 10 et h%}yanl i ne, benzyl™ N-n- propyl ani | I ne,

N- benzyl - N-i sofsPByl Arfepyhes 1 cP@-"lﬂenzyl N-n- butyl aniline,

N, N- di met hyl - p-t ol ui dene N, N- di et hyl - p-tol ui dene, N, N-di-n-butyl -p-

t ol ui dene, di et enn 1 ne, -nro e amni,.ne

i - buty PECRBy R Ao s srRRiT G st drS e RPBR fReny PURFSIE Ehe

di - n- but ylophe pytaadiiune . iond ahdeingdazetinitier fdnar yndaralsueshe( lidigazaliven ions are

dii SOpE Op ,le%rt:gd Py Ql%ncg'iSQhQ?&_sgthetn tQ%T(.,l, d| i sopr opyl butyl am ne,
y

di - n- but yI - n- pent am ne i*-n-but cyc ohexyl amne and tertiary
am nes derived from pentyl isomers. Particularly preferred tertiary am nes

are di - n- pHé Wetdl cRESHSYIVET IMET 2Pt pYF ahy [ram W?eﬁwtloﬁQd Fﬂﬁhé\f&ﬁuﬁéeo@ﬂd)@@tw

omers. rther eferred tert]a a h ree identic
adear s fu) de SenoRl e tauoet ol SialediTLar o3 B a1 1l el RN
(1'W) ar ePbhadie TablewSlitdble mdﬂal datiombam; éornexample, 125 Nder K, Gt Mgtll @afly

pr ef eé(‘iedB‘éhoan'F%m IFQBS ~ k+ %ElﬁwAgos?ﬁ? cyvfilgch R and R2 are each,

i ndependent| ¥ “of’ 'oné anot Butyl or

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

The anion [Y]™ of the ionic liquid is, for example, selected from among
25
the group of halides and halogen compounds of the formulae:
F, CI, Br, I', BF,, PFg, AICly, ALCI7, AlsClyy, AlBr,, FeCly, BCly, SbFg, AsFg, ZnCls,
SnCly, CuCly, CF3S0Oy’, (CF3S03).N", CF;CO,, CCI3CO,, CN, SCN, OCN’

30 the group of sulfates, sulfites and sulfonates of the general formulae:
S04*, HSO,, S04, HSOy, R*0S0y, R*SOy

the group of phosphates of the general formulae
PO,*, HPOZ, H,PO,, R*PO,*, HR*PO,, R°R°PO,
35

the group of phosphonates and phosphinates of the general formulae:
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1-octyl apdoB8odsssbymieogen, nethyl, ethyl, acetyl, -SO20H or -PQ(CH)2; R
is methyl, ethyl, 1-butyl or 1-octyl, R2 is a -CHZ-CH2-OR4 group and R3 and
30 R4 are each, independently of one another, hydrogen, nethyl, ethyl,
acetyl, -SOR2CH or -POQ(OH)2; or Rl is'%h -CH2-CH2-OR group, R2 is a

- CH2- CH2- r .R5 are each, independently of one anot her,
it AR R

hydr ogen, tyl, -SO20H or 35 -PQ(OH)2. B05/0198PC PF
000005655_9/ He 16 Parti cuI arI y pref erred choliniumions (I1'VW) are those in
whi ch R3 ¢, eséﬂ.@@of mafgwemrmrﬁ%@r methyl, ethyl, acetyl,

5- net hoxy 3 ox e{ I pxaoctyl,

11- net hox zﬁ@vrﬁa@& ﬁﬁr%t ﬁb%yPQa oxahept yl, 11-nmethoxy-4, 8-

di oxaugndecyl 15 rret hoxy- 4, 8, 12-tr] oxapent adecyl , 9-net hoxy-5-oxanonyl,

14-meth 5, ox 0- oxat et.r ade 3-0xa

e S R 295 Vs ot 3 SRR e

7- et hoxy- RiRSREHe RENIPO, 1A*RIPEOXPHPG- di oxaundecyl, 15- et hoxy-

4,8,12-tri oxapent adecyl, 9-ethoxy-5-oxanonyl or

14- et hoxy- 5, 10- oxat et radecyl Very particularly preferred phosphoni umions
(1'Vx) ar etheigsaup ofisaioxglc adidsofithe genard faimulagach, i ndependent |y of one

anot hgy, Rk@d8-al kyl, in particular butyl, i sobutyl , 1-hexyl or 1-octyl.
Anmong t he abovenenti oned het erocyclic cations, the pyridiniumions,
pyrazolinium ions, pyrazoliumions and imdazoliniumions and al so the

i m dazol immgrmﬁofmws’wf the gersrabidrmbinef erence is |i kew se gi ven to

f%gﬁ,ﬁg} BNl 'tqeééﬁl‘ornu[?a% (il_’\éé F£ 3(|$@ﬂa)(§ﬂﬁé )é¢ Iy met al

cations oIB(I-!jS@mp(FIfS%) 6, 7, 8, 9, 10, 11, 12 and 13 of the Periodic
Tabl e;5 Sui t abl e net al cations are, for exarrple Li+, Na', K+, Cs+, Mjt+,
Cat+, 20 Bat+, Cr3+, Fee+, Fe3+, Coe+, Nit+, Cue+, Ag+, Zn2+ and Al3+. As
ani ons, itheigsoypptporenates o thpgenespldoryiiaggie al | anions. The anion [Y] of the
ionic | | oaigb fspemgo exanpl e, selected fromanong 25 the group of halides
and hal ogen conmpounds of the fornulae: F, C-, Br, f, BF4, PF6 , Al G 4,
Al 2C1l; , AI3CI10 , AIBr4 , FeCl4 , BCla, SbF5 , AsF6,ZnCl3 ,

the group of carbonates and carbonic esters of the general formulae:

20 HCOj5, COs%, R3COy

the group of silicates and silicic esters of the general formulae:
Si0,*, HSIO,%, H,Si04Z, HsSi0,, RSi0,*, R*RSI0,*, R*RR°Si0,, HR?SIi0,,
H,R?SiO,, HR*R"SiO,
25
the group of alkyl silane and aryl silane salts of the general formulae:
R*Si05™, R?R"SIO,”, R*R°R°SiO", R*R°R°Si05, R*R°R°SIO,, R*R"Si0s*

the group of carboximides, bis(suifonyf)imides and sulfonylimides of the generali
30 formulae:
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SnCl13, Curr 20000568808l (CF3SO3) 2N-, CF3C03, CC13C02 , CN-, SCN-, OCN 30 the
group of sulfates, sulfites and sulfonates of the general formulae: S042
HSOg , S032 , HSO3 , Ra(0S03, RaSCB t he ogroup of phosphates of the general
formul ae P043-, HP042, H2PO04, RaP042-2 HRaP04, RaRbP04 35 the group of
phosphonat es and ph‘j)iu nates of the ge@er al fornul ae: (B05/0198PC PF

PO

0000056559/ He 19 RaRaHPO3-, Rr ROPO2- BB the grou aof\ sphites of the
general fornmnul ae: HPG32- , PCB ~. RaP032 RaHP03,” PO3 5 the
group of phosphonites d phosph| ni tes of,Nt he general_ for ae: RaRbp02 ,
RaHP02 , RaRbpo-,R O the group of® caSlquayl ic aci d8t°6 he gener al
formula: 10 RaCOO t group of boratescpf the general feynmulae: B033,
HBO32-, H2BO3, RaRbB(3, RaHB03, RaB032, B(ORa) (QRb) (OR )(ORd), B(HSM)
B( RaSO4) thb grdvp afmoathides obbe@eaelatfouhulahe general formulae: RaB022-,
RaRbBO t he group of carbonates and carbonic esters of the general fornulae:
20 HCO3, C032 , RaCO3 the group of silicates and silicic esters of the
general fornulae: Si044-, HSI O43-, H2S@#R2, H3Si 04, RaSi 043, RaRbSi (42 ,
RaRbR Si 04 , HRaSi 042 , H2RaSi 04, HRgRbSi 04 25 the group of alkyl silane
and aryl silane salts of the general tpr mul ae: R-Si 033-, RaRbSi 022-,
RaRbR Si O, RaRbRSIi @B , RaRoRCEp@,S aﬁb@@ﬁg{c

5 the group of alkoxides and aryloxides of the general formula
R*O;
the group of halometalates of the general formula
[MgHal %,

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

the group of sulfides, hydrogen sulfides, polysulfides, hydrogen polysulfides and
15 thiolates of the general formulae:
§%, HS, [S,F%, [HS.], [R*ST,
where v is a positive integer from 2 to 10;

the group of complex metal ions such as Fe(CN)e>, Fe(CN)¢", MnO, ", Fe(CO)4".
20
Here, R?, R, R° and R" are each, independently of one another, hydrogen, C{—Cso-
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 groups, Ce-
C.4-aryl, Cs-Cio-cycloalkyl or a five- or six-membered, oxygen-, nitrogen- and/or sulfur-
25 comprising heterocycle, where two of them may together form an unsaturated,
saturated or aromatic ring which is optionally interrupted by one or more oxygen and/or
sulfur atoms and/or one or more unsubstituted or substituted imino groups, where the
radicals mentioned may each be additionally substituted by functional groups, aryl,
alkyl, aryloxy, alkyloxy, halogen, heteroatoms and/or heterocycles.
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4 %
t he group pefoocpaosspsgorfigles, bi s(sul fonyl )i m des and sul fonylim des of the
general 30 fornul ae: B05/0198PC PF 0000056559/He 20 O 0 O Ra _ Ra-SAC
Ra \S% Re Rb-S;ORe~ 0 0 0 the groug of nethides of the general formula:
S02 Ra | _ F9e-02S S02 RC 5 the group bf al koxi des and aryl oxi des of the

general formula ~Rr l,0 e er | a
[ MyHal , ]s-we Oehﬁéar%*/l r%'créq QPSPR%'Hdg‘%&FE‘@ %&U@P%r?é'tah@%rgi ng'l &gm’lne or
i odi ne, qaanekyr atiylexy,ploalogeny delaroggmssansiint hetetiocyales tshéorsexamie, omélhw of
the conpl Il ﬁbé{l é@lb% " 1eRSLt)I N BeRGt Sfexi D hephiR 8&yI0B-t he
conpl ex; gﬁ”ﬁ’roﬁyg oBro%? t? 7 roqgn sulf%’ ‘B ﬁ@R %gxgu fel?)gﬁl K drogen
pol ysul fi GHEY'@PM f‘éﬁ%"“ﬂhﬂ@%&” fje‘f%'re Qe é‘i’tra\dﬁFY{u gaaecyb octadecyl,
[HS"} 5 [Bﬁﬁe}thylp}d@pylem dume&\gmﬁylt IN[=) $—Ftﬁt|%g%1h)flﬂ$lﬂ17ﬂ Beiyl, 10phdrytigy, oouac-aL
conpl ex netal, 1o0ns s, ke re,
e Ro- R ARy By E oA Ro BRI G BHY AR AN RGPEREY 2 Aeao
al kyl , C2dich®rateayyl, woirnoéthosybeptyl.onal-dthoxybeezyl,up2-eyhroethyhe &cyampmpyl
nonadj acent r or. stijtaiyed or
unsubst i tl%t egtﬁé{%&grboﬂplﬂ{df? 3%%&,8%,%’[— Og\{'leﬂpy‘éS 81@61[8)9&%0%&% &&F a 11#96- or
si x- rrenbe.(r@athow{j@zwl)ethvlt Poaethoxysiw, e%\gxthmyl,z%-but@mthﬂu digtheeymethyycl e,
wher e JP]WO ﬁiéfthaxb@tfwmys laragah.ltal@tylf 9 [e,raé@&n@watz%aﬁ@m 3-dic¥otined-gd 40rheﬂ‘1"yp matic
ring ! C1 é(rjslo%) arll gr;/? 2y|sc|Jpr}o§c;xryg X 2%&09(9&08{/!, nqggty%))((y&h)q ch?oromethyl
trichloromethyl, trifluoromethyl, 1,1—dlmethyl-2-chloroethyl, 2-methoxyisopropyl, 2-eth-
oxyethyl, butylthiomethyl, 2-dodecylthioethyl, 2-phenlythioethyl, 2,2,2-trifluoroethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 6-hydroxyhexyl,

15 2-aminoethyl, 2-aminopropyl, 4-aminobutyl, 6-aminohexyl, 2-methylaminoethyl,
2-methylaminopropyl, 3-methylaminopropyl, 4-methylaminobutyl, 6-methylaminohexyl,
2-dimethylaminoethyl, 2-dimethylaminopropyl, 3-dimethylaminopropyl, 4-dimethyl-
aminobutyl, 6-dimethylaminohexyl, 2-hydroxy-2,2-dimethylethyl, 2-phenoxyethyl,
2-phenoxypropyl, 3-phenoxypropyl, 4-phenoxybutyl, 6-phenoxyhexyl, 2-methoxyethyl,

20  2-methoxypropyl, 3-methoxypropyl, 4-methoxybutyl, 6-methoxyhexyl, 2-ethoxyethyl,
2-ethoxypropyl, 3-ethoxypropyl, 4-ethoxybutyl or 6-ethoxyhexyil.

C,-C.s-Alkyl which is optionally substituted by one or more nonadjacent oxygen and/or
sulfur atoms and/or one or more substituted or unsubstituted imino groups is, for

25 example, 5-hydroxy-3-oxapentyl, 8-hydroxy-3,6-dioxaoctyl, 11-hydroxy-3,6,9-tri-
oxaundecyl, 7-hydroxy-4-oxaheptyl, 11-hydroxy-4,8-dioxaundecyl, 15-hydroxy-4,8,12-
trioxapentadecyl, 9-hydroxy-5-oxanonyl, 14-hydroxy-5,10-oxatetradecyl, 5-methoxy-3-
oxapentyl, 8-methoxy-3,6-dioxaoctyl, 11-methoxy-3,6,9-trioxaundecyl, 7-methoxy-4-
oxaheptyl, 11-methoxy-4,8-dioxaundecyl, 15-methoxy-4,8,12-trioxapentadecyl, 9-

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

35 If two radicals form a ring, these radicals can together form, for example, 1,3-
propylene, 1,4-butylene, 2-oxa-1,3-propylene, 1-oxa-1,3-propylene, 2-oxa-1,3-
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sul fur at pFDOROOBETS9ME Or nDre unsubstituted or substituted imno groups,
where the radicals nentioned nay each be additionally substituted by
functional groups, aryl, alkyl, aryloxy, alkyloxy, hal ogen, heteroatons
and/ or heterocycles. B05/0198PC PF 0000056559/ He 21 Here, Cl-C18-alkyl

which is y f t | ky, )
aryl oxy, §1%lt9 ﬁq%‘i Fm#gs' b%:?g&égy%lt (lgrrr&é %‘n%%ﬂg%]et er &‘%%&reng A 4buta
exanpl e, ﬂr@tmmyleneeﬂkaﬂaj Aribotay1,3-dienyfane sy 2-aza-hdtsuta-1gkedicnyiena as fused: but yl,
pentyl, hg,)gy,hﬂdi@egb&_, octyl, 2- ethylhexyl, 2,4,4-trinethyl pentyl , decyl,
dodecyl, tetradecyl, headecyl, octadecyl, 1,1 5 dinethyl propyl,
1,1-dinethyl butyl, 1,1,3,3-tetranethyl butyl, benzyl, 1-phenylethyl, a, a-

di mﬁ]t hey | Eﬂfﬁé)ﬂumtiéerbl hmothasjacen- é@byh regidioy | sulflir -atdmd ahglopheimd Jroapsyis ,in
p- chl or oben

hi h
Dy anoot AT ngt Snisias of) FShdens of I EIBRRYPTR ¥ BN 1B ERENhe o, 1
2- bu';]oxyceadmm)dr phepyclic buidink -blc(qketlm@eptelanl ,bibrwill ) dehgd mtzenttllaho&yretthgl
TSt o ovolcapegne R Kby o EbRANUTS ] verd DafloBleng Bk REly noymore |
1, 3- di oxothan-3 ynhermrgdb?rep%gwrwm at leza%e@@sz@rapeginm pZEfé&bglM w?@tﬁw

chl or geret Barbon aloms BbRVeRRRING Ylvo hbtorddiermsomet hyl
1, 1- di met hyl - 2- chl or oet hyl, ~ 2- met hoxyi sopropyl, 2-eth- oxyethyl,

but yl t hi onet hyl, 2- dodecylthloethyl 2- phenlythloethyl,
2,2,2-tri8buﬂmﬂeahmhlnmabﬂmﬂemmyebhybumﬁemydeokypumppb,hﬁmbydmdmehmpyl,

4y oy B GV ANARS Y ot RugiARRrOS Y1 2-arm nopr opyl

4- am nobu Ao am noet hyl, 2-nmet hyl am nopr opyl ,
3- et hyl am nopropyl, 4-nethyl am nobutyl 6- met hyI am nohexyl,

2-di mpg hYkémH?eOBﬁle%lses Bt %Mé’&é‘nﬁrﬂ\léﬂ%rppt}ﬁb tel?m d"rdi%h&éldl %@rﬁe@tf% yfIO(ra thyl

4-di met hyl - am nobuty di et hyl am nohe

2- phenoxy@’EEH?H"e tozthﬁhf@l\@wpgr%ppxy, Fa ﬂ@@i}’pm Ay, ﬁ"(ﬁ‘lb; cﬁl‘%)ﬂf’wo 1

2 pheﬂoxyg%mox?cammgowah@blk C128),- arﬁmt h@@h lcmmazdmylﬁa—nﬁtﬁw@ulwlopwpw
met hoxybut 0X t hoxyet hy - et hoxypropyl ,

3-et hoxyp|'s8 E}/ﬁpw ﬁbg&tlf %ﬁ‘&/?g trtztéﬁ thoxyhexyl C2- C18- Al kyl which is

optional |y substituted by one or nore nonadjacent oxygen and/or sulfur

t d
25y G RGP oA SHbSaRE TRHBRS LGl B ok
11- hydroxykslow,@atqgﬁno&%tamw anqioiner@zycm isx i epagple, p enyl tolyl, xyiyl,
11- hydr oxy=rthpBthi, %Hﬂﬁiﬁﬂ 4- dléﬁermgdr%wr&prénw d.ém@swt mm, henyl,
9- hydr Oxydl?uor)égtqgnn methyl hér?y)l( dl%\gth?/?( terelgtllr adtGrl%Y Sh } e¥hy?£henyl

ethylpheny
diethylphenyl, isopropylphenyl, teri-butylphenyl, dodecylphenyl, methoxyphenyl,
25 dimethoxyphenyl, ethoxyphenyl, hexyloxyphenyl, methylnaphthyl, isopropylnaphthyl,
chloronaphthyl, ethoxynaphthyl, 2,6-dimethylphenyl, 2,4,6-trimethyiphenyl, 2,6-
- dimethoxyphenyl, 2,6-dichlorophenyl, 4-bromophenyl, 2- or 4-nitrophenyl, 2,4- or 2,6-
dinitrophenyl,  4-dimethylaminophenyl, 4-acetylphenyl, methoxyethylpheny| or
ethoxymethyiphenyl.
30
Cs-Co-Cycloalkyl which is optionally substituted by functional groups, aryl, alkyl,
aryioxy, halogen, heteroatoms and/or heterocycles is, for example, cyclopentyl,
cyclohexyl, cyclooctyl, cyclododecyl, methylcyclopentyl, dimethylcyclopentyl,
methylcyclohexyl, dimethylcyclohexyl, diethylcyclohexyl, butylcyclohexyi,
35 methoxycyclohexyl, dimethoxycyclohexyl, diethoxycyclohexyl, butylthiocyclohexyl,

B05/0198PC



oxapent yl PF®o008096589/4He, 6- di oxaoctyl, 11-nmet hoxy-3, 6, 9-tri oxaundecyl,
7- met hoxy-4- oxaheptyl, 11 -nethoxy-4, 8-di oxaundecyl,

15- met hoxy- 4, 8, 12-tri oxapent adecyl, 9 30 met hoxy-5-oxanonyl,

14- et hoxy- 5, 10- oxat et radecyl, 5-ethoxy-3-oxapentyl, 8-ethoxy-

3, 6-di ox i

245y bt Ay BoBob Ry P M s B SR Moo

9- et hoxy - Bcypkia S¥HEN S@phganetmmwor @orhzemsseﬁt etradecyl. 35 If two radicals
forma ri ng, these radicals can together form for exanple, 1,3- propylene,

1, 4- butyl 2-oxa-1, 3- en 1- oxa oxa-

L UYL RIEs o udedd S it Sodr s SRS P T o

1- Cl1- GA- aéiayriplé, aryl- 1,iBiophepdnylyehepyridyl}- indblgh, Herfrogazmiy| elivxplyl, dioxyl,
1-aza-1, - di t a- | en d- on
bui | di nglltfﬁt%1 d&?’f)yllhee@n%nﬁ' .520 ’ nona%higgm{woxy”é%ﬁy@u ﬁé/;‘}éllr sgl hJIWhB

and/ or i rmeﬂioxyg‘myuwmeywqupyrudyi retifiysrepyridyl, snehdibiophenydnisopeapylthiephienyt or i s
aut omat i cgliby- b{,g,ﬁﬁ,gbﬁé,ﬁ;ﬁ by the size of the radical or the cyclic building

bl ock. In general, It will be no nore than 5 in the respective radical,
preferably no nore than 4 and very particularly preferably no nore than 3.

Furt hgy nopRfertdie bfiohs #36N&ledtéy fim [tBafro@nN ®f GiliBes aaaonalo@éreé@ﬁpiwmg at

| east two 10 carhpn ato et n vvohe er Substi t.ut ed and
uneubst | (SRR AGE GRS catipall Sy e diRur B SR Shies R oS
i sopr opyland the grouptaftphbsphates.or tert-butylim no. 15 For the pur poses of the

present invention, the term"functional groups refers, for exanple, to
the foll owi ng: carboxy, carboxam de, hydroxy, (SCl C4- al kyl ) am no, Ci-

C4- al ky| dXigteirasoafions c%rarﬁhlqstdecprmﬂal kaslide, %Ne ChicACH |, kagetate, %‘qul

3}1 hylh15 prélﬁ)ﬁéulfatélssoﬁp-@}lyd) t m:@gs bl Rafm Pgmﬁthﬁegggfsﬁa‘t%; lyés gl’e’élzyl@ §4r13| Q;gl
ichis a ituted by fu

al kyl oxy,é)g'giY'Bg%?ﬁ’ g?‘?ét EY% fé]"?o‘?rd?tr?‘é‘f%?%ﬁ?‘ al%s i s, for exanple, phenyl,

tolyl, xylyl, a-naphthyl, G3-naphthyl, 4 di phenyl yl, chl orophenyl,

di chloro triehl oroph - Ajf rrethyl phenyl ,

di net hyl Bﬁ% |anwef?35eﬁm‘?ﬁ%§%% ,CI e@h dl: %@6& ‘et hyl phenyl ,

|sopropylphenyl tert-butyl phenyl, dodecylphenyl nethoxyphenyl 25

di mtitpxy@&ﬁ%t]oqseéﬂpéﬁmgﬁ@gﬁél preggrm{rll fheYiBRiE Y Liid. W%Wﬁw@%é hflid, a proton

i sopropyl naph
or an alkyl radical is transferred from the cation to the anion. This forms two uncharged

molecules. There is thus an equilibrium in which anions, cations and the two uncharged
molecules formed therefrom are present.

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

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

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

35 b) mixing of the solution until the cellulose is completely dissolved.
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chl or onaphFlopboosssBomenapht hyl , 2, 6- di net hyl phenyl, 2,4, 6-tri net hyl phenyl,
2, 6- di net hoxyphenyl, 2, 6-dichl orophenyl, 4-bronmophenyl, 2- or
4-nitrophenyl, 2,4- or 2,6- dinitrophenyl, 4-dinmethylam nophenyl,

4- acetylphenyl, nethoxyethylphenyl or 2 t hoxymnet hyl phenyl . 30

C5-C12- cy Yy J p I 4 S,
aryl, al k@n !’%r ér \(‘%@é&p 'g(aeé]dtckgﬁtn Xg%{d g%@”&ﬁ’d% % %@é}g{:% gée igéo,ogfor
exanple ﬁW%¢%@@ﬁtyl, cyclohexyl, cycl ooctyl, cycl ododecyl,

met hyl cycl opentyl, di nmet hyl cycl opentyl, nethylcyclohexyl

di met hyl cycl ohexyl , diethyl cycl ohex ut yl cycl ohex

met hoxycyirl‘%ﬁ@;??'{“,'o'ljpf%?rﬁ B‘()%‘?HTSOW&WGBE & PE Er%ke‘ﬁwh'” one day and

but yl tai oparatwiaeppreieradd withih I@Mouds. PF 0000056559/Fb 23 chl orocycl ohexyl ,
di chl orocycl ohexyl, dichlorocycl opentyl or a saturated or unsaturated

bi cyclic system such as norbornyl or norbornenyl. A five- or six-nenbered,
oxygen-, e pegent-imamntidofurther pravides figrrths use ohe selutimyadcerding td the présepkanpl e,
furyl , t| oxazol yl, dioxolyl,

di oxyl , Egﬁ@?ﬁ?ﬁg?%Em?y&%gﬁgﬁﬂﬂégé aﬂﬁ&3¥ﬁg? @%yrldyl nethquuinolyl,
di met hyl pyryl, nethoxyfuryl di met hoxypyri dyl , d|fluoropyridyl

met hyig hi ﬂﬁm%h}mdl StedHtPR 1'cBh Ofifpiige ofibiafid, t re'&Uét\Hnt hoyeaihasy bnydrl;@/ms

Preferred ani ons are_sel ect fron1the ( of hal i des and
hal ogen- cSAPPAUIPREHGAN, ATOXViaRD er“t?lffgy 'E%tfoé‘oxyl ic acids, the group of

sul fates, sulfites and sulfonates and the group of phosphates Preferred

A kyi eul { opeRre B iermbEk et tafiBan S e g Pamefe % CLy ot o, oot

di al kyl phosphat es, hydrogen sulfate or tetrachl oroalum nate. Particularly
preferred anions are C -, CH3000 or CH3SG3 . 20 Both cations and anions are
present in the ionic liquid. Wthin the ionic liquid, a proton or an alkyl
radical is transferred fromthe cation to the anion. This forns two
uncharged nolecules. There is thus an equilibriumin which anions, cations
and the two uncharged nolecules forned therefromare present.
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25 The sopptgppbogssebsi{abl y has a tenperature of not nore than 180C. The
solution of the present invention nore preferably has a tenperature of not
nore than 160C, even nore preferably not nore than 120C and particularly
preferably not nore than 100C. The pr&sent invention further provides a
process f rﬂ@r@garing a solution according to 30 the invention, which
conpri ses~tH8PEPeps a) addition of cellulose to a solution conprising an
ionic liquid conprising anions and cations as solvent, wherein the cations
conprise gf.east one nitrogen atom which is present in protonated form as
anmoni um Tat | S b) mxing of the solution until the cellulose is

conpl et el 9-78is¥f dewerrint apgsytanto Prcephagog e GrssE gbpet bam”, drixasd With pr ef er abl y
carriesl oy okyofTEABHYRhidaEIE hidiBehiSiRki10dempithiRbzoNucHIGRIeR bAd Sfirred at

m cr owaves, di ssol ut i referg@%%wgﬁcurs within 3 days, nore

h n
or of or abl J2%Ct At ZHB0USy NG RAPOTHIAS SPIBIEGS e abl y within 12 hours.
The present invention further provides for the use of a solution according
to the prE§egb ginvention for the physical or chem cal treatnent of
cel | ul oses chem cal treatnent can conprise oxidation, reduction
pyrol ysi s7.8rgeffitiermanes (blis banst flterioare cut ipta pieeast having asike ri/akaut ¢ iemdr
COpOl YATe! kb hitn 186 RIS HBVRIMERY hoBhobofild K3 Etfeethulde-coAfsg 7ol the
fol | owl ng exanpl es. 805/ 0188PC PE 00000565597 He 25 - Exanpl es Exanpl e 1
0. 78 g of helERsPe pARerdias dissolved compledes having a size of about 1 cn®,
adm xed with 5 10.0 g of 1-nethylim dazol e hydrochl oride
(1-methyli m dazoliumchloride) and stirred at 120C. After 23 hours, the
paper has dissolved conpletely. Exanple 2 7.8 g of filter paper (blue band
filter) are cut into pieces having a size of about 1 cnR, 10 adm xed with
100 g of 1-nethylim dazol hydrochloride and stirred at 95C. After 72
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hours, thBF98pes56588/He ssol ved conpl etely. B05/0198PC PF 0000056559/ He 26
Clains 1. A solution conprising cellulose and an ionic liquid conprising
ani ons and cations as solvent, vvhereléhthe cations conprise at |east one
atom sel ected fromthe group 5 consisting of nitrogen, oxygen, sulfur and
phosphorugigphs ch is present in protonated form 2. The solution according
to claiml, wherein the cations conprise at | east one nitrogen atom which
is present in protonated formas amonium cation. 10 3. The sol ution
accordi ngi.t oA eblahdsn d:ompnélng wmlcfsieranmaireldnhﬁliqtﬂ&/cmipmh@bhioﬁé ande&atiohse,

based on the tora ' O [ i e .
The sol uti onasasc0 ng %"6 tl%;enca{t%ﬁ E?’H‘% %I?éﬁgﬁg\%ﬁ nagglgdgaif%nnqsthgr#d%cdatl ons

forma& 15 sta:lnslstnig tdfengegem abxvgﬁnmeU( |13nd[ Ahogphotug IWhictwhHer pregentsinl, 2, 3
or 4, [Al+ i5,@n94ak&npary anmonium cation, an oxonium cation, a 20

sul foni um catron or a phosphonl um cation and [Y] is a nonoval ent, divalent,
trivalent or tetravalent anion; m xed salts of the general fornulae (I1)

[A] "‘[ A2] 2‘ [Me’ 'éolﬁildrﬁ')g\ccdl/ﬂiﬁ etoNclzin? 1, wherdif t]"lé‘[dé@ibr\‘sﬁ %hbn[aﬂmaﬁ Ieéét{i\?e] +Wher e
n = 3; ere
[A2] + [A3] + ré\eﬁ?éef"é?& "ﬁ']‘%ll g}%ﬁ@%ﬁ@ H('Waaétsﬂﬁfm ?ﬁ/ammﬂi%ﬁﬂ&f‘t he groups

mentithed for [Al+, and [Y]"- is as defined under (A); or 30 m xed salts of

(1 50 1 L A oyt 8 R & e o e e Per 9Py

(111c), whereelyose, 4>a83<5 op e t@[amljetgpwq tlne pyiution, (is cordprisegtie the splut

4. The solution according to any of claims 1 to 3, wherein anions and cations form a
15 salt of the general formula (1)

[Al, [YT" 0,

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

mixed salts of the general formulae (Ii)
[A'TTAY [YT™ (lla), where n = 2;
25 [A'TTATAY Y™ (Ilb), where n = 3; or
[A'TTATATTAY [Y]™ (lic), where n = 4, and

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

30
mixed salts of the general formulae (l11)
[A'TTARTTAST M [Y]™ (la), where n = 4;
[AT[AZT M MPT [Y]™ (llib), where n = 4;
[A'T IM' T IMPTIMPT [YT™ (llic), where n = 4;
35 [A'TTARTIM'T [YT™ (lld), where n = 3;
[ATIM TV [Y]™ (llle), where n = 3;
[ATIM'T [Y]™ (IlIf), where n = 2;
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[A]+[M]1={H\(K]oeo{56559(rHéle) where n = 3; [A]+HM]" | (rrrf), where n =
2; B05/0198PC I B/EBU cd 4 1 PF 0000056559/ He 27 [A ]+[A2]+[M4]2+ [V]
(I'1g), where n = 4; [A]+[M]+[M4]2+%ﬂ - (1'1ih), vvheren:4;
[A]+[I\/5]3+ [Y|n- ([I1i), where n = 2 [A]+H[MA] 24 Y]"- (I1T1]), where n

=3, and 5 V\:h ﬁ;@w] nA2] + an eaﬁg sel ect ed mdependently from
anong t he rou n cg d for L@fi’t - |é as defined under (A) and
[M]+ [M] + [ ]Wdr{M ]mi?(&)val ent (' e@dt Fdhs, [M4] 2+ is a dival ent netal
cation and Pivis part ri val ent  pd alhetahi=-of, orlO 5. The sol ution according

catfon sel SL? A {l\%&m]ﬁe oroup. cohlioits fot s ?oﬁi”‘SP The formil ae. (1Va)
to (IV§): RBRRRA R ::c RRB/R+ ON RRA N\R 15 (1Va) (!Vb) (IVc) R4
??NR' R whidre [Aﬁz,[ A?) ang’ [ﬁ]* a%g sgle},[t(ai n(cie%g%dérhlyfom Bngm&the%}“o%el.\l RAN. + R2
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.

10 5. The solution according to any of claims 1 to 4, wherein the ionic liquid comprises at
least one cation selected from the group consisting of cations of the formulae (IVa)

to (IVy):
RS
4 2
PO L
R2 _R
R N ! N
| BOW
R R N R
15
(IVa) ~ (IVb) (IVc)
R R4 RS |T{1
| 2 N
RA_ _N_ _R? R ~u—R
pOMEE SR O
R*” N7 R R’ R® R*
20 (IVd) (IVe) (V)
R R
4 +|l| 4 +|{|
N 2 ~N
R SN SNt A
\ R1 \ 1 3 /
3 2 R3 2 R 1 R4
R R R R

B05/0198PC



4 i

NR , ~~ RFE 000CRB6SE/R8 R2 R R R4 805/ 0198PC PF 0000056559/ He 28 (IVg)

(IVg) (IVh) R6 RR ~-R | R 'NRR4 N/NRRR4 NN R4 RL R3

RRERR3R 5 (1vl) (I s S2RR RNRERNRRRL ~
" XN R2 RSR4RSR4R4R3 ) IO RS RARSRARBRA RS RBR

6 - ~ - Rg}ﬁt) R~+R1 NR R R R2 h:z(IVrr) (1vm)
(1'vn) R6R4 R2 R~ R RRXR3 R3 S 5 (I'vn")
(I'vo) (IVvo')

R1
6 \ /R
Nt

5 (1vi) (1vj) (vj)
1 6 5
6 2 6 ot —
R® R R— >< ~R?
R° R* R° R* R R°
(IVk) (IVK) (IVI)

10

NN NI _N Nt
R1 - \R 1/ 1.~ N ~R
R
(tVm) (lvm") (IVn)
=N r* RX
R\ N \ N/ R3 @ R1
R >< @ S
R> R' !
15 S R
(tvn") (IVo) (Ivo')
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BO5/ 0198PeF BE00IEB6686&59/ Re 29
RI~Q " R2 (IVp) (IVg) (Ivg') 3
NIl 5RR R (IVg') (IVr) (
ONoR Fd' R3 RZk R2 RO R1/N
RAN.R2 R2m2~ 3 1R 1 R %\+
R4 R 15(|v5gZ

R> C(;>)\R1

10

15 (IVu)

(IVx)
20
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R R (I VxPF(dodeds6550/HRO5/ 0198PC PF 0000056559/ He 30 and ol i goners
conprising these structures, where the radical R is hydrogen; and 5 the
radicals R to RO are each, independently of one another, hydrogen, a sulfo
group or a carbon-conprising organic, @t urated or unsaturat ed, acyclic or

cyclic, al 'Q@oﬁéﬂg%meré ggr%élllsﬁrilf{htegé gtlruc%%%'\ﬁhé’rgd' cal which has from 1to 20

carbon atons a I's unsu ed orinterrupted by from1l1l to 5
het eroat ons or functional groups or substituted, with the radicals R to

RO which ar ethgqgg]galtmsqqygﬁ;\%gﬁna,ﬁ; om (and not 10 to a heteroatom) in the
abovenenti oned fornul ae al so being able to be halogen or a functional

group; or two adjacent radicals fromthe group consisting of RL to RO can
t oget hgr al sthebadidalsdRVa) Bhiare éadifb(lﬁdebéﬁﬁémtfyl ofdor” gadther, hyaitogent & dulls

t t ed, | 15 t | h t
areal an HOREET oot Egnang, piiahic, Baftdis o L8t e iR P, ©
i nterrupted aliphfitigrardmatic &r aratigratiatradical ovhidhuhas fromal tog2® oarbooratoms and
substi tut ed. ;58 I0&iH8k lﬂ)’? 'lrﬂgr @pﬁ&@ﬁ?'f%ﬂw i Qo 3 WatQboalohf glsf i]'lcﬁdﬁaﬁ ro §ro?' n the
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ionic liquid conprises ope ani on se romt

consi sting ofubskitesh with tB‘P fmql%lé‘s tyRd Whighoryerboss e aripsb et aipﬁb(amérrm ae:

F, CrioBr, Ro BRbtefEfom) i?l' fHe? abovihiddiondd Whﬁﬂhe §W& $o belrRCadie toBé 4
SbF6 ASF6 ZnCl 3 sSnC CUCl 2 , CF3S03, ) 2N , 3C02 , CCl 3CO2

, CN, SCN, halpgen ‘%"Saftuﬁ‘ét'clj\abgfﬁ“Bforsulfates sulfltes and sul fonates of the
gener al for mul ae: S042-, HS04, S032 , HSOC3, Ra0S(O3, RaS03 the group of

phosphat es %4%&%?%%@ B8 Srouieddiitio, of BOH Ry AP idbdinaaiB% o

HRaPO4, RaRb € group o TNt osphi € general
f or nul ae: RaimO®, Rama@mprmmgggnic, saturated or unsaturated, acyclic or cyclic,

i5 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.

6. The solution according to any of claims 1 to 5, wherein the ionic liquid comprises at
20 least one anion selected from the group consisting of

the group of halides and halogen compounds of the formulae:

F, ClI, Br, I', BF,, PFg, AICly, AlLCI;, AlsClyy, AlBrs, FeCl,, BCl,, SbFg, AsFg,

ZnCl3, SnCl3’, CuCly, CF3S03, (CF3S0;),N", CF;CO,, CCI;CO,, CN', SCN’, OCN’
25

the group of sulfates, sulfites and sulfonates of the general formulae:

S0O,”, HSO, SO5~, HSO3, R*0S05, R*SOy

the group of phosphates of the general formulae
30 PO, HPO,Z, H,PO,, R?PO,*, HR?*PO,, R®R°PO,

the group of phosphonates and phosphinates of the general formulae:
R*HPO3,R*R°PO,, R*R°POy

35 the group of phosphites of the general formulae:
PO5™, HPOs?, H,PO5, R*PO5”, R*HPO,, R*R°PO;
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35 the grpEmOCbOFEsESME t es of the general formulae: P033 , HP032 , H2POS3 ,
RRPC32 , RaHPC3 , RaRbp(G3 BO05/0198PC PF 0000056559/ He 31 the group of
phosphoni tes and phosphinites of the general formulae: RaRopO2 , RaHP02,
RaRbPO-, RaHPO 5 the group of car boxyl:l""c aci ds of the general formula:
RaCOO t he group of borates of the general fornulae: 8033, HBO32-, H2BGCS,
RaRbB03, RrHB03, RaB(32, B(ORa)(ORb) (OR)(ORn), 10 B(HSO»)-, B(R S04) the
group of boribagreu fphohghagiesard phesphinitesof thRgBoeral forriRBBO 15 t he group
of carbonat egerepeh, CRFIPO) CREPPEF RPPG he general fornulae: HCGB , COB2 ,
RaCO8 the group of ‘silicates and silicic esters of the general formul ae:

Si 044-, HSIi U43-, H2SiHM2 , H3SIO , RaSiA' -, RaRbS1042-, RaRbRcSi 04
HRaSi 0812  20thEltdupadhica¥hoxiideddids d14hd henagaidonued: al kyl silane and aryl
silane salts ﬁ) he general fornulae: RaSi 33, RaRbSi 022-, RaRbR Si O,
RaRbRSi O3, F\% i 02, RaRbSi G32 25 the group of carboxi m des,

bi s(sul fonyl)imdes and sul fonylimdes of the general fornulae: Ra _

Ra-O C Ra f [ O O 30 the group of nethides of
the general A ardiplbe F’é&%?%%ﬁ%?ﬁ‘ﬂ_ % '85%‘6'3%‘)559/ He 32 S02-Ra
BO,%, HBO,”, H,BO5, R*R°BO;, R*HBO,, R*BO5~, B(OR*)(OR%)(OR°)(ORY),
10 B(HSO.,)", B(R*SO4)

the group of boronates of the general formulae:
R*BO.,”, R°R’BO’

15 the group of carbonates and carbonic esters of the general formulae:
HCO;, CO5™, R*CO5

the group of silicates and silicic esters of the general formulae:
SiO,*, HSi0,%, H,Si0,%, H3Si04, R*Si0,*, R*R°SiO,”, R*R°R°SiO,, HR*SiO,*,
20 H.R*SiO,’, HR*R"SIO,

the group of alkyl silane and aryl silane salts of the general formulae:
R*Si0s*, R?R"SI0,”, R*RPR°SIO’, R*R°R°SiO;, R*’R°R°SI0,, R°RSi0,”

25 the group of carboximides, bis(sulfonyl)imides and suifonylimides of the general
formulae:
@) 0 0]
H \_O
a a__a=0 _laz
R ___H B R S7 i Ra S\/ B
N _N N
R'o—(( Rb—S% Rb—’(
Y%
@) 0] O
30 the group of methides of the general formula:
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| C Re-PE860@EmB558Eet he group of al koxi des and aryl oxi des of the general
formula R O, 5 the group of halonetal ates of the general fornula

[ MyHal r ] s-, where Mis a metal and Hal_js fluorine, chlorine, bromne or
iodine, g and r are 10 positive |ntege3f2s and indicate the stoichionetry of
the conplex and s is a positive inte d i ndi cates the charge on the
conpl ex, the group of sulfides, hydro?&? | fi des, polysulfides, hydrogen
pol ysul fides and thiolates of the general formulae: 15 S2-, HE, [S"]2-,
[HS"]-, [Ras]-, where v is a p%e veiNat e er from2 to 10, and the group
of conplex netal ions such as '(c&ﬁ)63" 54- WMn04 -, Fe(CO) 4-,

where 20 Ra, Rh, R and Rd are each, mdependently of one anot her, hydrogen,
Cl- C18- al kyl, C2-Cle-al kyl which is optionally interrupted by one or nore
nonadj acent oxygen and/or sul fur atons and/or one or nore substituted or
unsubst i t ut edtherdreip ofplicnxisies ang-acylaxides of thecger@ral-fosaulaal kyl or a five- or
si x- menber ed, ggyygen-, nitrogen- and/or sul fur-conprising heterocycle,
where two of them nay together 25 form an unsaturated, saturated or

aromatd c ring which is optionally interrupted by one or nore oxygen and/ or

sul fur atons medfrélip ftRaldmetaREes i sdIgsidralybeli®@r substituted i mno groups,
where the rad%ﬁ F] mentioned may each be additionally substituted by

functi onal aryl, al kyl, aryloxy, alkyloxy, hal ogen, heteroatons
and/ or heterocycles 30 7. The solution according to any of clains 1 to 6

‘é\’g' ch has at KABE@ i ?ne?él aﬂ@tl-langrfﬁorlﬁg%lo%ﬁg %roﬁ\% (948&5’& cF gncprogrQ05 6559/ He

10 positive integers and indicate the stoichiometry of the complex and s is a positive
integer and indicates the charge on the complex,

the group of sulfides, hydrogen sulfides, polysulfides, hydrogen polysulfides and
thiolates of the general formulae:
15 8%, HS', [S\J, [HS.], [R®S], where v is a positive integer from 2to 10, and

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

20 R?, R, R® and R® are each, independently of one another, hydrogen, C;—Cig-
alkyl, C,-Cig-alkyl which is optionally interrupted by one or more nonadjacent
oxygen and/or sulfur atoms and/or one or more substituted or unsubstituted imino
groups, Cg-Cisaryl, Cs-Cio-cycloalkyl or a five- or six-membered, oxygen-,
nitrogen- and/or sulfur-comprising heterocycle, where two of them may together

25 form an unsaturated, saturated or aromatic ring which is optionally interrupted by
one or more oxygen and/or sulfur atoms and/or one or more unsubstituted or
substituted imino groups, where the radicals mentioned may each be additionally
substituted by functional groups, aryl, alkyl, aryloxy, alkyloxy, halogen,
heteroatoms and/or heterocycles.

30

7. The solution according to any of claims 1 to 6 which has a temperature of not more
than 180°C.
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8. A proceF000005850(H¢ i ng a sol ution according to any of clainms 1 to 7,
whi ch conprises the steps a) addition of cellulose to a solution
conprising an ionic liquid conprising :g ani ons and cations as sol vent,
wherein the cations conprise at |east Bhe ni trogen atom which is present
in protonated formas amoni um cation, and b) m xing of the solution until
the cellulose is completely dissolved. 10 9. The use of a solution
accor di ng8t d\ aPgess for peapaEng aselution agcordiag hany efdlaims 1dadnivbigh  t r eat nent
of cel | ul oseonfiabd#2eps

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

and

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

10 9. The use of a solution according to any of claims 1 to 8 for the physical or chemical
treatment of cellulose.
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