PP 61 619 S. Method for producing polyneric, ionic imdazolium
conpounds De?ﬁ:ri %t pon 5 The invention relates to a process for
preparing poly 1R, ionic conpounds conpri sing i mdazolium groups
(pol yneric, ionic imdazolium conpounds for short), wherein an

a-di car bonyl conpound, an al dehyde, 10 -&f, | east orie am no conpound

having at le &d”@ i ] L I.f._appropriate an am no
conpound haviﬂ'ﬁetgtgh on rﬁéﬁ‘é@{g[‘?%éﬁaﬁﬁﬁﬁﬁ ré?%dlﬂ'émacﬁ pgg'bci’soti c acid,
where the carbonyl groups of the a-dicarbonyl conpound and of the

al dehyde nmyDep¢nption appropri ate, al so be present as hemi acetal,
acetal or hem ketal or ketal, are reacted with one another.

| m dazol i gm I r Lonic biguds.. Various ,
process esgf o?ﬁés%%;ﬂrogi rgllfatne's r@? P P%?‘g%f gﬁﬁeh%mga[f Ot[);smawg\/gm? RRBPYIS cpaRis-
devel oped. WH% ﬁ‘g'ﬂﬂ”‘ %reg%sr PREISHC. donigiidazelitge coprruBgs far shordy whereinng
i mdazoliumsalts froman a-dicarbonyl conpound, an al dehyde, an

am ne and an-aci eén cMidaeisoriybconfpaM@d by azeotropic distillation using
toluene as entraihpgigehdd, A further devel opment of the above process
is known 6r omthe as yet unpubl i shed PCT/ EP/ 2008/ 067014 (PE 60394).
Pol ymeri ¢9i ni daz8l F%OESﬁHHﬁ’rﬁ?@pQH prdgatdeast toy prigragpaminegreussm ar e
al ready 30 knownif apprepriate 6n agirmgsimpoulbhagiBa AT 6naiarsuary bednoapbypaid £
i m dazol i um eonpprttidacidhi ch can be obtai ned by reaction of diam nes,
in particular conpounds having two i m dazole groups, with dibrono
conpounds. The cationjc imdazoljum polyners obtained have brom de
ani ons as_co ﬁ?rgﬁf%ﬁgrb?_‘yll ﬂ'a’ap%P.#itb%Q'dgFﬂéUv%WoF@mpPafﬂﬁ N ¢fthe@ldghyde may, if
appl i cat #dnsaRAreRIiRte, iplsp herisesant avkenigcetalhagetal oehersiketal or ketahnet i ¢
conpositions. Corre- 35 sponding conpounds and their use as phase
transfer catgletsiGedwin Bhsshditpwn from Journal of Fluorine Chemstry
128 (2007), pages 608 to 611. Another process is descri-bed in

Eur opean Pol yner Journal 44 (2008) 392-407. Diglycidyl ether and

i m dazol e ar ¥igazgbym gaksare 6F imAssaneaas ionit liquids: Ybiious Tosessesidssynthssizing
40 hydr o2y gimidgzeliim shifchave ithiergfoleyiseh del@bpbd, These are esterified
with acrylic acid, so that the polyner obtained is free-radically

crossl i nkabl ossl ink pol r is suitable, for exanple, for

i on chromat o\grroa%ﬂ%% (%FW S8 eg?%?%prﬁf:%??é%’s%%?ar'”wm'éi@i@m?al#’fmm an
2004217565 afdicRftony crawaundghialsiekydea an aminerasidiancacida Yeiterds mmeveld by
Susunu M zogeeeofrodio distilletion isifh tolushe @ entgiherSci ences, Vol . 77, No. 6,
June 19885 discloses the reaction of imdazole derivatives with

epi chl or ohydy i ' ric imdazoliumc ounds and their use
ag i on- exc%a%lfdgthtreg%%}r?yo%?%ﬁl %’fgﬁ%?ﬁa%}ﬁ R eRS {g’dﬁne'ﬁi’ g’%ﬁ%?? ¥etappapligheds
epoxy corrpou':r’@yEﬁ’é@%@ﬁ?mMPﬁiﬁ%g@orrpounds havi ng a hydroxy group in
the 11 posi g};;ﬁrr%l( i;(;&\éem}ng t he _niat rg:k?_efaeagsgm%pf F;(ﬁh;ﬁif;iﬂg;gl E_ rai?ng.
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to prepare polidareleigroupsi wittzdibionmn mmpoondidFhé batiohgimidagdlide polyers ob-
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In parti Ia%aﬁ?ﬁ@b&é‘ﬂéeuﬁgy 8'23 SpreVso %a@s@ﬁdﬁbcﬁﬂ?ﬁépﬁﬂ?ﬁfmé Gorre-
for i nor%ni POBIING POrARPUNAE AR ERIrdIse as pharertransier eatalysts atprlsb krsmni fodnes .
15 W have abwoalidfifgliorinkdinediistiyel 28120073 pages 60%id 6atl. t he outset. W
have al so found novel polyneric, ionic imdazoliumconpounds and uses

for these c j - 0 s for the, rative

b cess: 20 AR BReefd S dBbdHb B FOMRASnd Soun s LORY BB IAEE. Digy-

al dehyde, atc"icygﬁ'gﬁr %Wé”%‘?ﬂ's R IeaeEH &P 980 iPRyMeic imidarplinmusompounasyhaving

ani no  gréuphydrety arqupsin the awindpagmasheint Thdse srasdtérfigd Withekhat Scial ©
that the polymer obtained is free-radically crosslinkable. The crosslink polymer is suit-
able, for example, for ion chromatography or other separation processes. ‘



3 or, conprise functional groups which can, for exanple, contribute to
further crosslinking of the polyneric imdazoliumconpound. In
particul ar, REG®I9R2 are hydrocarbon radicals having the indicated
nunber of carbon atons. 5 The conpound is particularly preferably

gl yoxal . The carbonyl groups of the a -digarbonyl conpound can al so

be present a hem ketal , preferdbly as hem ketal or .ketal of
a | ower al co?18?5@1535%8@1H@ﬁﬁaﬁ%éﬂ'ap Kihga; Murehira Sashimgte anddBisumui s

el i m nat ed i Mizdgami,adpemabafiithermsaceiitinal Beeandss ovol. 7T ido. Gadlremass pdisuigses e
L hte a- glh car llzégawbn sfqngmuae d@ﬁ@ti%@&iﬂfé}ﬁ&ﬁ{oraﬂ}dnﬁE&gﬂ@{solﬁﬁé@&ﬁmdﬁ%ﬂ}m or
etal . e a : S sent. | nyention, an.
al dehyde Ls a '@E&Q@Sﬁga F}%et\'}ﬁlsg%%{%qﬁ"%%g%ggﬂgg%w&gﬁg%%oﬁWgﬁSP'Cﬁiﬂ@hy‘ﬂ"n or
al dehyde Ps PH"?_gSWGBF‘QPU'&E%éF%%ﬁWQ'VSPOWHEUWWP%|h|vdrR8¥gnqqplw@heﬂse
R3 is an H aPesiay relativertogheé hirogeratoml of Hmiinigzéle ng.1 t o 20 car bon
atons. Particular preference is given to fornal dehyde; the

f or mal dehyde I L0 . ounds ich.liberate
for mal dehyde " a0 ket He BRsbl iyafuerb BeShyck ARBSNER A erd pypgerdic
group of the"%ﬂ‘ﬁ@%‘gén 2R aLpTovs Proness B prepariibRalrasicamiageliugy eqrapounds.
pr ef erabl§ adhe preicassesheniddre ablestodle cafried cubveey siaiplydih oldpstey and raake it possi-
C1- (cjzlo- alt kanble.to prepafti @lgﬂa&,immmmmouh@s iR lhighlyRfse ehd B?iyrHérid nﬁhﬁfa{
condensati on b e 0 r.esen

as hem acet afzilgl?rpgdcet %Pa_ %b iﬂ.e .amstr)llg%g%q aﬂgéﬁg&ﬁéﬁf% 'ng?f'"{']cfr?a{‘@llc §Rone
pri mary -am nB"GyYjgEraton foreh 'QH‘FﬁBSt%’BﬁﬂgBﬁwcli"%“ thex § Briablg o bryusad
| east two pr PHEBREEMtHE. @ iUUpgariGorthganicpigments wpothaoscdid or kpid particles.
represent®d by the general formula Il (NH2-)n R4 where n is an

i nteger grea ; i Adi S r.,0f . am no
40 gr oups. ﬂﬁ%”ﬁ‘“%??ﬁﬁé‘?@gF@ﬁ%ﬁ@%‘!ﬁgﬁﬁ’é@@ ol WEHRE o8 ol
from2 to 10"6\@6?0}'?9%%?0("?06&1' oMM BRsUsey&orJhase sRMpANRASS of n
are present, for exanple, when poly-am nes such as pol yvinyl am ne are
used. PP 61%l&startivih eompourpsddrdse prparagvapracess( di ami nes) are used in

t he reacppon according to the invention, |inear, polyneric

i m dazol i um un are formed, while in the case of am nes having
nore than twé%?‘?‘ﬂ%@“%fﬂ"ﬁfs“"ar%ﬁ?!caﬂ?ﬁaw@ﬁmowaﬂ-9H@W§h>éﬁeeaifl6a%ae 5

I n a pref er r 8AN@EEHEPWRHaving gt deagHiwoprisger amino giqips enda pratic peid tes @sberr- -
from2 to 4. tialsteytingpaateiias berequted witteoRearicthed] THbode forpolinbslbrRMAdhtd
or n = 3 (trh@eRRdntedIr Yurkdral &Mhﬁs‘[' F8 E%ﬁ%@% S tPhré&dht iReRtion ﬁ's
10R4 1s y I J%esq% (%r ani c rt%d cal.. e n-val ent. or a_nlc,racﬂc )
can be the raa%/ @ i %r%fv%mlﬁe d \\n@_(a‘_theaa CYPWW“H?/‘I“'QFTF?]&E identigahwhem der
above, and t HE@NRRS KMPEHRLEYBRIEERBPY ahiagld fumitioe anc fonexahle, two prifieey
or gani ¢ radi sminogasups onan Biehytatgreup. The edath is adolyrshHdeasstionUh sAbchon-
het er oat ons dé&ztedh, ﬁ§lyﬂébf£§ﬁ8n ofturd ﬂﬂ?@!'miﬁéﬂoﬁw% atw HBn'e&QSRﬁei ft:c8mpblind
t he form of g&éﬂgagsl el [.QKHS such as hy roxyl groups, et er groups,
ester g;sQ ps, anide gr uﬁg, aromati c heterocycl es, keto groups,

al dehyd roups, primry or secondary am no groups, imno groups,

t hi oet her grlouhs presertiabsel evatprdsigimindl€d. Ovheh the 04PERY bdupabtthé Bldidarbonyl
ani oni ¢ gr ougsmpbung bRUREseMR t&hipleRlY é?%aﬁg%g‘ﬁéfa?ﬁd!d}ttﬁe QH%@SEI%%B%?&Q% q

o oups. o pr ERNBRIErEtaH B o E A kel o A erorpneligl sirinainc o

possi bl e as PeiFRHEIWSBcti onal groups. In the case of such anionic
groups, 3¥he am no conpound si nult aneously acts as protic acid
in the reactfm.diﬁg@oﬁgr@gg,%]gﬁnt use of a further protic acid can
then 25 be di spensed wth; the polyneric imdazolium conpound
obtained is 1':n thc{'_s case am photeric, i.e. it conprises positive and
negative chalffed-qicarpgiyl %%W@”%Isﬁﬁ?@blyﬁﬁwuﬁ%{@e frmgla lami no
conpound having two primary am no gRIUpA-Gvk2q car boxyl group is

| ysi ne. 440 The organic radical can be, in particular, a hydrocarbon

where R1 and R2 are each, independently of one another, an H atom or an organic
radical having from 1 to 20 carbon atoms. The radicals can be branched or unbranched




R4 is therefore preferably a pure hydrocarbon radical or a

hydr ocarbon radical interrupted or substituted by ether groups,
secondary anPR&1§i1%ups or tertiary amino groups. In a particul ar
enbodi ment, R4 is a pure hydrocarbon radi cal and does not conprise
any functi onal groups. 40 The hydrocarbor radical can be aliphatic or
aromatic or co rlse bo I’OITB.tI and aI| hatic groups. PF 61619 5
Possi bl e ani AB® S’OHH? Wﬁ'%ﬁ%&ﬁggmplﬁr iqné’fhéﬂ% figtherpeeginking
whi ch t he prpPhtheypo men@lngﬁampm apop@ungnbth padicaiar, a1 gridR2 arehwd'loomaobon
radical , prefaicihaving tied inploatel aupsl sTeambBtordi cal having from 2 to
50 carbon atoms particul arIy preferably from3 to 40 carbon atoms.
Furt her pgss | e_am n P re aﬁy 0 conpounds, preferably

di am nes, P?:"HpCELW 'ﬁ)‘?? ye?ﬁ? @%¥&- are bound directly to an
aromatic ring system e.g. a phenyl ene or napht hyl ene group, or am no

conpounds i nThébarboryngronps oEthy cABtABoIG) BbHBoLRERaR 8l4B (Eetp%séhﬂ dakd or
groups as al H¥ﬂ1lk§fépEFéférH§1 b8 hehikBtl &r bt §I8§) Eglﬁglyq? -8 d| g%gﬁ§20| In

Such as ], 4. BIR GeerEaPiRr és%w?ﬁ%ﬁwé%%aean%ﬁ@n Qb o

triam ne%oare for exanple, aliphatic conpounds of the fornula IV
H2N- RN- R7- N Tae garBoryll idupdief tre R5dicdrBomyn Borfffounti @r@greferablynae pradardd v
of one anot hggmiketaldrieid) al kyl ene group, particularly preferably a
C2- C6- al kyl ene group. In the sinplest case, the radicals R5, R6 and
R7 have the sanme nmeani ng; an exanpl e which nmay be nentioned is

tri am noet hyTB®RIHENYAR5=R6=R7= et hyl ene)." Mention nay al so be made of
conpound$s havi ng t he foI lowi ng structures: NH2 % ?NH2 NH2 PF 61619 6

Lz)rr;)z uﬁljzol gpéﬁhgbﬁrpg%gs‘éﬁ%e ﬁr@sé?@fn%ﬁiéhaén l?éﬁﬂj seécc% F\vag at least
i mi dazol i um 8'&%%'8%#@% Wcth%%ﬁ%qyggés lﬂlp?%'g't’lﬁrrﬁ" ?S?ygapgﬁh 8‘? %‘H

bet ween the im dazole rings are obtained. The use of such mxtures
makes it possible to set desired prope&R3-CH®,such as glass transition
tenperatpge or elas- 5 ticity and hardness in a targeted way.

Li kew se, th sol vents ter or._organic
solvents, (e #ﬁﬁ@b%’m&m{’g[ﬁ&wﬁﬁ‘%ﬁ?u Aiipd Borh 128 ap B3R atornse Par-
affinity to SigeBeas given fo formaldelydeidhn famsidevsiesan alsa ba usad ethed

manner accor id:rm gpf tonpeenus which fibaraiefforiatdchpdes BaL ParafotmaldBhylie oftritkHh& S
of am no conpounds, it is possible to use, for exanple, mxtures of

er"’lnringuiorrpoun’?f‘E 5@9@’%59“%0?3?%@@? o e PreSem 62 e QieRe LS R pret
conpounds. THEPKFSHEMiaskishonRestal ﬂf%]ﬁé‘eh@mh@f eg. e&47-Gt0-allened le thimeaseds

havi ng di ffemeralcohdm)elmnaﬂad prtheteter candemsaiipnagadionWwien di anmi nes are
used in the process of the invention, |inear polyners are obtained 15

used, “orpas i e adei R AR IP el Ry S ol Bl At e use. of

di am ne n adm xture vmth am no conpounds having nore than two
primary am nbhegyaronpsempound having et least, twe peatbgariihegdess r ed degree of
crosslinking or degree of branching to be set via the proportion of

triamnes. 2 dr px roup in.the a

posi tion rel‘gqéib%ﬂé §c81% e ofg%ﬁgaé{?%@"ﬁﬁé %Bgtgtwgﬁﬂg‘ %’é}{“‘&?g%’“B@ used

as am no conpounds. In this case, polyneric imdazolium conpounds

whi ch halfe bEemamibb eompotne b thairemrdsantaiydtha getaltitvenuyi lifor art by

reaction of imdazole derivatives with epichlorohydrin or other epoxy

conpounds 25 (see above) can al so be ﬁﬂt%ﬁ% by the process of the

i nvention. However, the use of such c(or’rf) s is not absolutely

necessary for the purposes of the invention, so that it can al so be

di spensed wiwhere nis aminteger erfeaier thdnenbaqui! trehénd intieatasthemuatepofiamiinbas

a nol ecar gLuEHh cah absfe JehRrgOHLed08g H &8 be ABRibEMTGH Yo 10 000, in
particular from 2 to 5000. Very high values of n are present, for example, when poly-
amines such as polyvinylamine are used.



7 tions on the resulting polyner (polyner-anal ogous reactions) at a

| ater point in time possible. Thus, if desired, it is possible to
make concom tR81618e of , for exanple, conpounds 5 having only one
primary am no group in order to influence the nol ecul ar wei ght of the
pol ymeric im dazolium conpounds. The conpound having only one primry
am no group leads to chain term nation arfi then forns the end group
of the polyner chain concerned. The higher the proportion of
conpounds haWwVime amppundehadingTe: 2 (@8hies)Hre Ussd ih g Heg&&% E’(ﬁ’dmgto he

ol Coul ar WeiaBhiorBRASE, (ke .rmagza?nmaea@sg s s, 18 LT

| east two pri am no |

enbodi ment aﬁﬁﬁ%@eh V'Pgrmog?%%@o PHTER, "E'Q)grfépﬁrﬁfa”é\"e ReysoRia g hemedig
only one Erl mary group. The protic acid 15 The protic acid which is
necessarily Ursagrafaredmenbiogipies anis e |rh¥gér|ﬂ@mf2)!b@ir?pa\‘ﬂ|dmar(’rgﬂ1*2)to4: Very

there IS ogaRl NSRS iver £ R 2 SLATRL) Sebl e

aci d, eg p Ilcac I,n this m can
val ues. §}%&%ﬁ¥ rel e °p'? 5t c aci ds, nmention nay be made of, for
exanpl e, polyacryllc aci d, polynethacrylic acid or -a co- 20 polyner

of (met hi@cr Réiis amci-salentargant: adice, The/Ba/st rﬁb @chb[tc%ﬁ%'ﬂ‘?e Afilcdi of a
w th any ot hﬁblyﬁ@ﬂ@”@é%ly@“ inPlamiMetdd rﬁéﬁﬂ)mcfﬁ&w WherY ﬁ%y%?q{ﬁs%ondlngly

aromati c non r yrene, or ano po yner
plurality of R@g Ok%’f g‘f?@ﬂﬁ In a preferred enbodinent, mis an
integer from1 to 4, partlcul arly preferably 1 or 2. In 25a

pﬁr ticul ar efbedigapiradical tan dompise natbriNIcarban &id Hy‘&&:géh%t st ob TS
the count®ri am

e demal o 2 FE;? g&?g?: Rl sbﬁﬁp&ﬂflbgﬂ% 8l inf¥e R LFRbbi&pal aroups such
exanpl e, sel ec 8 9'5’15’85&5 R araua @“H%QWHP%@W%GI’PBH@%@&
ani ons of t het ?(QFQHRFa'ﬁdehPfde gierps, pemany or segpdanRrgne grlued,AminoAr@ Pk /thio-

A13C110-, Al 8her gBg@etr-halid®Qiréups. SbF6-, AsFs, -ZnCl 3-, SnCl 3-, Cud 2-
35 other ani ons of known protic acids, e.g. O\, SO\I— OCN-, NO2-

- f | | f f h
B AL o e A S, 05
the group of YCHPHGFREREORE acid gFRieE o earberiategroups og phasphbric avicharoags or
40 HCCB; COB2hospRerBOBId gtohips gibaund viaf arsashértinkae 208ls5 béé?dl&a@ﬁﬁtﬁélsfu Ré-

t he gener aI ficatyo ln fRE 85 ush Q%Qﬁ‘iégﬁaub@ Q?a@gously

Ra8i A43-,
the gro of a%épﬁéh? ane andi%aar%yy1 'Iﬁgﬁgncsogpt@gtl@p ﬂg“rﬁ@ﬁ@roﬁq’ acid can then
f or mul ae™> RABHFIENEWith I-’QB‘RB‘FMB?%F imigerpfivescampounfobtaiResiiDp-this case am-

RaRbSi CBZ- photeris, te. @twpmpﬁsezsapdsmxé andlesgatitd SHzpydsli0 M 94nE HEaBcAE Rn ex-

| f I dafiplefof &
ng Soay Rlb m i p;lief ﬂ@rlnim@ﬁbﬁ\?!?uﬁcpﬁ fafﬁo ﬁgﬂgrryﬁrb ihé 5‘3 né% ﬁr?%%garla? V. reoup

gener al formila 502-Ra | _ Rb-02S"-S02-Ra

30  The organic radical can be, in particular, a hydrocarbon radical which can be substi-
tuted or interrupted by functional groups comprising heteroatoms.

In a preferred embodiment, the amino compound comprises at most ether groups, sec-
ondary or tertiary. amino groups and apart from these no further functional groups.

35  Mention may be made of, for example, polyether amines.
R4 is therefore preferably a pure hydrocarbon radical or a hydrocarbon radical inter-
rupted or substituted by ether groups, secondary amino groups or tertiary amino
groups. In a particular embodiment, R* is a pure hydrocarbon radical and does not
comprise any functional groups.

40  The hydrocarbon radical can be aliphatic or aromatic or comprise both aromatic and
aliphatic groups.



the group of al koxides and aryl oxi des of the general fornula: 15
Ra0-; the group of hal onetal ates of the general formula: where M
is a netal aRF&6#18is fluorine, chlorine, bromne or iodine, r and t
are positive integers and indicate the stoichionetry of the conplex
and s is a positive integer and 20 indicates the charge on the

conpl ex; -the group of sulfides, hydrogenstul fides, polysulfides,

hydr ogenpol yd9ssibleasnian sormprusHa arssamino Empcgmde,rméfelfablyrmérmaes Bwhich-the,

[S]2-, [HSv] primfaRedding grdups @re/bdumddo a@anﬁw@ dﬁéc‘éﬁﬁfn rB&. @;?r h?Sﬂan &R
yetge

th f '
Fe(eC%; Zup 0 pﬁm%dﬁ%& ra&@élﬁa?itf&ﬁg@ t:ggbpre

t he. groups of Bﬁ%gﬁﬂ%gﬁg'bﬁ %ﬁe gener al fornulae 30 PO43-, HPO42-
H2PO4-, R&EPO42-, HRaPar, RaRbPar; the group of phosphonates and

phosphi Pat ﬁs%ﬂﬁhfﬂm?ghggnho émﬁﬁggha;arelg?ﬂﬂ?@bo PQ,?’a?h T gl@%ﬁ@é&?hes g,he
group of PNOKHHHIRS pha uﬁlz?%%ﬁ 2 S)r ﬁi?ectl arP alicfing syste
R3P032-, RaHP RPN & % Ad
phosphi ni tgs 8%3@?9? Odgﬁgﬁtg}’fetp%wﬁﬂpapéa e%mfp@renmo

RaHPO-; the §rOwp 2 beundiealiphatiegroyps ahalky @n@’clwenfscnf an bacenatha@@ysterRe
(-000-)f105 the group of borates of the general fornulae: B033-,

s . 20 Diemias AR may B oned BBOA parofih CR1S ARG LA

B( HSO4 P bg Paricdh €2 g DR
RgIBOZE- Egggp&ﬁ%ﬁﬁgﬁﬁgﬁggpb85ﬁ %%%%Qﬁibgnateg %Sgrocarbons
CF3S03w, (CF3S03)2N- CF3CO2 , CC13CR2-. In the above formul ae, Ra,

Rb, Re and Rifossible triemtines ardcfoeaderld, wiisHatio Bempapb ef the AetAn@aydi C
hydr ogengsal - Cm al kyl and aryl - ; heteroaryl , cycl oal kyl -, hal ogen-,

hydr oxy-, 15 am no-, carboxy-, BQ@M~Ri—' ,7—&@%, -00-0- or

-CO N<substituted derivatives th 2 nethyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-gethyl-1-propyl (iso- butyl),
2-met hyl - 2- propyl (tert-butyl), 1-penty|1 2-pentyl, 3-pentyl,
2-met hyl - 1- butyl, 3-nethyl-1-butyl, 2-ne | - 2- butyl,
3- et hyl - 2- butyl 2,2-dinethy1-1-propy|, 2hexyl, 2-hexyl, 3-hexy|,
2-met hyl - 1-pentyl, 3-nethyl-1-pentyl, 4-nethyl-1- pentyl 2- nethyl

20pentyl , 3- pRblayks, Rengitat are‘éagl’?t*ﬁ% éﬁgﬁ'éﬁ’& e EEE%’& 1R ER
3- net hyl di e G0 pRvene
3, 3-di )r/retjz‘ﬂ S%LM”H% ?aé'gé’ﬁ%/ﬁg‘! AP ‘@'eﬁéar%@t hyl 2. butyI
3, 3-di nethyl- 2- butyl heptyl, octyl, nonyl decyl, undecyl, dodecyl,
tridecyl, t etrrtadetnyilest pase méeagibals Rextaﬁiandlkir‘ hb%@@@@t}é'medﬁﬁlbaﬂ'?%mple
nonadecyl, i whAgN maybRMh&RBHLd usdr%ﬁlﬁa{éthytérﬁlhs ‘aiyi FHL'e ﬂ@?ﬁ%‘éy

y

pentacosyl hexacosyl hept acosyl, octacosyl, nonaco

triacontyl Inethyl (benzyl) di phenyl net hyl , triphenyl methyl,
2- phenylethyp‘en IRRNGED PR FiAde Of Gmpavads having the following stLictprest I et hyl |
3-cycl opéht yl propyl, cycl ohexyl nethyl, 2-cycl ohexyl et hyl,

3-cycl ohexyl propyl, methoxy, ethoxy, fommy acetyl or

CqgF2(g-a) +(1- b)H2a+b where g 5. 30, 0 5]a 5 %ﬂgg 0O or 1 (for
exanpl e CF3, C2F5, CH2CH2-C(qg-2)F2(0)41, F17 Cl10F21,
C12F25); 30Ca-Cl2-cycl oal kyl and aryl - J-, cycloalkyl-

hal ogen-, hydroxy-, am no-, car- boxy-, -0-, -CO or
-00-0-substituted derivatives thereof, for exanple cyclopentyl,

2-met hyl - 1- cycl opentyl, 3-methyl-1-cycl opentyl, cycl ohexyl,
2-nmet hyl - 1- cycl ohexyl, 3-nmethyl-1-cycl ohexyl, 4-methyl-1-cycl ohexyl
or Ccl F2N- ax1-b) H2a-b where q. 530, 05a5qgandpgfor 1; 35C2- C35- al kenyl
and aryl-, heteroaryl-, cycloal kyl-, hal ggen-", hydroxy-, am no-,
carbmw, fornyl-, -0-, -CO or -00-0-subgtituted derivatives thereof,
for exanple 2-propenyl, 3-butenyl, cis Dyt enyl , trans-2-butenyl or
G | F2Kr axi - b) H2a- b wher e g 5 30 5 a and b = 0 or 1,

Ca- Cl12-cycl oal kenyl and aryl - h%Nf . ' Halkyl-, hal ogen-,




PF 61619 10 aryl or. heteroaryl having from2 to 30 carbon atons and
al kyl -, aryl-, heteroaryl-, cycloal kyl-, hal ogen-, hydroxy-, am no-,
car boxy-, foMR@1619-0-, -00- or -00-0-substituted derivatives

t hereof, for exanpl e phenyl, 2-nethyl phenyl .(2-tolyl), 3-nethyl henyl
(3- tolyl), 4-nmethyl phenyl, 2-ethyl phenyl, 3-ethyl phenyl,

4- et hyl phenyl , 2, 3-di net hyl phenyl , 52,4-Jinethylphenyl,

2, 5- di net hyl prieape possilde tef yesy inpapiselay Imixtares ofiamisplepmphiendglin the Bocess of
di met hyl phenyhe indertiberig thisreay, Ipolyineria isitidmolium 2ompeids Which ompFis@biftbrent

o i oI BRI ¢
C6IE)(”5r g) yHa 310:?8&15? g}dbbs bewRYEA td IH)GBZQI% 1 %é ?rg'romélianedf“lr‘]l?%éue?dggé%p Rlxtures

- or t. r adi unsa ,
sat ur at ed o\r,\ﬁg,d; omal) %s%l? Edgsﬁiﬁ?%'%%r%?}’%‘ﬁﬁsﬂ%ﬁ é}]aﬁg"aé‘ﬁﬂg? famReERUTor elas-
functionaP gfiBtyRNd hardness |y aiprgsted wave kikewisritpe Bxlybilitn il saiyents such as water
het er oat ons  ®OorgALIC solverds dheendérey tafuimrsayranplecoaasthciudes it 1RE BHRES
by one or nDbfepb@RNed BASIMacSd bdiHIs PHOER Pl rdtedPRENTYr afi&ing to re-
substituted [liréfﬁ%“?éfthéiﬁgﬁ% Hggno gr oups. articular preP%rence
is givento , , Ko an §° each bei ng, independently of one
anot her, hydrogen and particularly preferably a Cl-Cl10-al kyl group,
pref er abll§ aAsimixtures oCamiziolopmpguitispit isReséibledo ase e ckamnpi Mixtubss dff@rious
pol ybasi ¢ caalymayit h@ind@ohpoliSdsai? nkiRBIof varRdh E%}natﬁﬁ aﬁﬁ}o%nﬁaoﬂhdg d dido
of carboxyli Bﬁ)ﬁ%eg %l@)ﬁgﬁcﬁ{dearglﬁ d .Corres(§)oré |_|21%%@ Is'an.1np eger
of at least 2. ucﬁaﬁ ybasi ¢ ¢ oYU EODRTHRES.C NO SIPPQURGEA) the
mal ei ¢ aci d BYXWESEHPE aninocompodpdsiiiaving different nivsbgra ofprimary agiing groups.
t er epht hal i c Whendiianjnerare psedinkthé process aittes ipgdnfion inear polyrieed iard bz
can be obbal Watn shfifo CumMSthes hilind thR%:dr b Pl ¥R drédbd £8 u8ly
et hyl eni cal | LN 0ssi b ng others,
nononers h aﬁﬁé%ﬁ%ﬁ@’%ﬁr@éﬁeg gﬁ%ﬁ'i'r(gzg 5’6"38“8?‘%3#5% l,’_yee{.’afg’?a"gﬂ%ﬁ IR AYEe o
aci d. 25 TheViRAG¥OfEMPoHpds having fiere thandwa pamany amipgaroxps, ¢ro- dlamines,
protic acid Reablerghedesi@dalegeee df emsslinkingiondggred oihrhrohirgtto be ast vi2trand
in a very paptopetiibAbf tiapireker red enbodi nent at | east 4 (nmeasured at
25C, 1 bag, in water or dinmethyl sulfoxide). The pica is the negative
IogarithmtoAt he base 1(5) of the acid constant, Ka. 30 The plc is for
this purpose MTRMPquAgs Baying & hygioxyl growmiarthe B pagiticsy retstiveytorametef the pri-
sul f oxi de asM&api areine graups can alke be Lisscbassariifhid corapdundadn thislcae, pelyradic
i nventi on, f bidauolian compbundsaiontiite 6861 S50 RKY %iﬁé@a&bﬁﬂ%’toitﬁ% El
or 11 di Met Ny} raihdriiRazdl BNV o Sl &bt Pl Brit SEhBALLE UL AL Y
vvhentheilmlt)n |%n9t relg#)yso Ul e i 7 et B rf_?lf s PN g
two sol vEnt sSHEFOBE) PBYASC PR obtaied By dhe &rpesss of ihevipiertion. Boweyry, heise of
aci d is ther8ichreempeendsriappiabsoliitely mrcessary facihd pafpostreofitad mgerttionyéd Bht
have a pl C oft chreaiso bddispdisedvithar ticular, it is not HCl and not HBr
and the anion is correspondingly not chloride or bromde, PF 61619
11 Particula reference i.S givyen to carboxylic acids, i.e. protic
aci ds of the'r”a%%’ﬁf@"c‘?gﬁ[}&?@m??'t HAMIPA SOPRAEKARS AoTeieuias weightoDessihan
Re (-00039 1 %0 Q0 ¢/meh padicklesly biefsrahly igss than S80bomdl, ateartizaltatly prefarably
mention may less thadd00d glicyam partiogamesstisn 56U gmohave from 1 to 20
carbon atons and conprise one or two carboxylate groups, preferably

one carboxyl ate.qgrqup, 10 e carboxylic acids or carboxylates can be
ali phatic orﬁgﬁsgﬂ%&?%'ngﬁﬁﬁgﬂ'mneﬁ%?'é? PatiGHER FRMRURES hRRg amelecular
conpounds copehiaf frgmBALIREOP ¢/mel oufiem B04e 25 ohat. pref erence is given
to aliph2dic or aromati c conmpounds which apart fromthe oxygen atons
of the carboxylate group conprise no further heteroatons or at nost
conprise one~pr two. hydroxyl groups, carbonyl groups or ether groups.
Very parti cu?%?rf’)t\fgﬁlp%m%@)(ﬁ s given to 15 aliphatic or aromatic
conmpounds whi ch conprise no further heteroatons in addition to the

oxygen at onsindfie ploeessaif tadpvention, grie pessible toAfe GHHRPEGHESOURBY, &\l it YRier to
car boxyl40 e igfrealies spEi dridyroEbs iftS tHESKydror big %?Q&ﬁﬁonﬁpﬁo&%ﬁﬂg by

means of f_urther functional groups, to set defined properties or to make further reac-




| I HOP-OR' OR 5 where R and R' are each, independently of one

anot her, hydrogen or a C-Cl10-, preferably Cl-C4-al kyl group. As
phosphoni ¢ adiFd6Hi18 esters thereof, nention may be nade of, in
particul ar, corn-10 pounds of the formula VIII HOP-R' OR " where

R and R' are each, independently of one _)amot her, hydrogen or a

d - C10-, pref 15 erably Cl- C4-al kyl group.® Method of carrying out the
process tiphgop thedeswWinggrolymes (Rrhamarianglogousyeactidss)iat apated mirdn §ime
carried out ipossibieer, a water-20m scible solvent or m xtures thereof.
Wat er-m sci bl e solvents are, in parti cular, protic solvents,

f bl I h h t th 4 b
g,[ gmir apbly a fhﬁgqﬂ%ﬁ%ll@%ﬁtﬁ%ﬁ%ﬁﬁb erczmzﬂ?q\{l%arrllg usrt]aocg.tfggqrx%mpleagompgl?r{dson
tetr ahydr gf uiPaWng anly oae PEMBRFEMigo QI@ND évarderdo inflpereithe molstulbr waibletrofitive
any ratio (atpolbribamidadih copeuridsaTlid @mpctin® &gy &l ?x(né? rﬁér?ﬁm%t

in water or @l-d{Ileéﬁﬁs tQEheYiﬁ‘h—ﬁﬁ'nn‘éh&rraﬁd‘lﬁe%ﬂﬁgtr%re%h gro tof}’h %gwﬁ{é; ain

reactlonlse ééﬁ rie

reaction of t LR ﬁ:' §IQB%F H@RP loR g COSPQEQ § havipg anly e primsyy amine
exanpl e, pr egé‘ﬂ’tpeg‘e dwer iyghmglegulargveightiBasedion 19@imal efldrsino eompsypls hiating
pr essur e10andt leasttwe pempiyemiad gfoaps driepodsible; fn Dprefearerd Smb&ih&RGo ds@sfor

par t1 cul ar 1 eafnflel Rork 86 10Af! SBBbligHEhE oAb oke bR AP 40C

The starting conponents can be co |ne ny-or 619 13
The reaction can be carried out batchw se, sem continuously or
continuously. In the sem continuous node of operation, it is

possi bl e, formhepmipled for at | east one starting conpound to be
initiallyscharged and the other starting conponents to be metered in.

5 1n the con f, the startin opents are
conbi ned conﬂq%g%ﬁg F%%cf% 'He %Pg ?5891':?9 Bfeéeqrgseagegé;{gﬁ fogmula Y™ (H*)n ,
cont i nuous| y NI & 2PRSitYE ntegRsoh et @/se bwia pelymedc Prntlteamdhag polyacrylic
i ndi vi dual | yaod; inghiacasexmnuae assurad Verp highaaluesfAstdueh §él§a\rhblhdlﬂ'otlc acnds,

conponent s. h@nﬁorpﬂéir b& Hiagé of 'PG}Q;%HBB'[ polf bRyl \Aﬁg}nﬁep tﬁ%@/ B Sk o

d b s
Can ber o201 nPaPg e sl 8300 Mt 4ot Fimats .o depoicaci iy %@ther
stream). In wa'ﬁ'?’teﬁe‘? -Ip¥ith G”E%W)QFW@F%OHFM‘PFS QiIaFOfBai'&rmCm@glewmer)s

conpri si ng ceangowdnotheo pggméi hayingtahmluralitgliot carbayydrogmrpound, t he
al dehyde and the protic acid of the anion X if the latter is a

the e 35 mapsridnBSIBERCHE Fediorty R SedpurdiudpemEsr2
cont i nuo%g p?@ﬁﬁ'f"'g?r%ﬂ ‘?,déme'ﬁemd%l tried out in any reaction vessels,

i.e. in astirred vessel. It is preferably carried out in a cas.cade

of stirred vEssahion Ye.d thelgremd sid s ﬁlb'cbﬁrﬁgrldﬁeé%%' |ﬁ13:la95hdnpc%ﬁég Bfthe

reactor. 20 ﬁgﬁ in principle accor
fol |l ow ng regcfm%ﬁﬁgﬁdﬁlggﬁgoqﬁ + 5 H2N- R4- NH2 OH ). OHH&o R in--AR4

Nz N - 3 H201/ H3C-000(r)
3 The anion of the protic acid is, for example, selected from:

the group of halides and halogen-comprising anions of the formulae:
F, CI, Br, I, BFs, PFs;, AlCls, Al,Cly-, AlsChipr, AlBry, FeCly, BCly, SbFe, AsFg,-ZnCly,
SnCly, CuCly;
35  other anions of known protic acids, e.g.
CN-, SCN-, OCN-, NOz, NOs, N(CN)- ;
the group of sulfates, sulfites and sulfonates of the general formulae:
8047, HSO4, 8Os, H305, R20OSOy, Ra80;;
the group of carbonates and carbonic esters of the general formulae:
40 HCOgz, COs%, RaCOs;
the group of silicates and silicic esters of the general formulae:



25 Here, 1 nol of aldehyde, 2 nol of primary am no groups and 1 nol
of acid group (F1+) of the protic acid are required per 1 nol of

a- di car bonyl RFoeddand. I n the pol yner obtained, the im dazolium
groups are joined to one another by the diam ne. Hi gh nol ecul ar
wei ghts can be achi eved when the conpounds are used in the above, 30
equi nol ar ampunts. After the pol ycondensaQi on reaction has been
carried out, P&, PSIGHEHISIOE0 HpHOndRSIbAaRIRSI@A N RIRVBESIQ [ HRASIGL-OM

t he sol uti on HaR=3i@pEHR=ALEIOFO! uti on. Sol uti ons of the polyneric ionic
i m dazol i um gReY r?@ j PE.61619 14 The

pol yneri c Coﬁ%ﬁ‘gg?g%mﬂf%%g é&%%@e%?g%bﬁﬁgg?%&%f?rﬁ'@%?qI utions by
customary_ne 3> Pa” B REEBSIPRJRIRPEH, RB*HOs%at er, can
be renpved byNedsrawR pi carhaximides, big(supfery))inidss argl suforfimides ot e gendral fafmu-
invention makees it possible to obtain polyneric, ionic imdazolium
conmpounds. In a particular enbodi nent, polyneric, ionic imdazolium
conpounds can be qhtained 10 by a proces%accordi ng to the invenption
in which Iess&aha 50 nol % of the am 10 dpn ounds used are conp(au/r@s
havi ng a hydr dxyl &o_u_p inthe 1 positroBTel ative to the pR*raigF
am no group or_the ncom tant use of suchMNim no conpounds havi ng N
hydr oxyl groupR¥ he Il position rel@-&<}0 the prinary arp roup
has been di spensedywith entirely. The poll ric, ionic imdazolilum
conpounds whi ch can be obtained by the process of the inventi onQ:an;
have any ani oni c counterion; the anionic counterion does not
necessarfy : kgle, .om de; a halide anion or
brom de adgli Oﬂ@‘g%ﬁfﬁgﬁg?ﬁégIo[)%@ggﬁ?rggggmﬁé desired. Novel polyneric,
ionic imdazoliumconpounds can therefore be obtained by a process
according to the invention in which | essgphgs 50 nmar/ 0 of the am no
conpounds used are conpounds having a hy r5xy| group in the a
position relative to the primary am no oup and no acid having a
brom de anion is used as protic agi.gh g e\ﬂggb_% aver age nol ecul ar
wei ght M of the polyneric, ionic in‘dazoli unf compounds can, in a
preferred enbodi nent, be greater than 500 g/nol,'in particular
greater than 1000 g/ nol, or even greater than 2000 g/ nol and greater
t han 5000 g/ thelgrou@mf kkogides aidsaylofidss etiagéreral asmue val ues in the
range friBn 5Q&-+o 500 000 g/nmol, in particular from500 to 50 000

g/ nol . T | L i 0 of ight average nol ecul ar

wei ght and e PA%?\EE'?@@%@% %%ﬁ\g%?e%?'g‘ﬁ{“% / Mh) can have, for
exanpl e, val 2%F from1.1 to 100, in particular 35 from1.5 to 20.
The nol ecul awheteiMyisteametabartdal ést fleorine) etiotiye, Gedmine bNBahe, Qind t are positive

chr omat ogr aphiggelshal itAtdBERtdMidh ' i

i m dazol 1 um ﬁonEDoumjs e cat tom & i mi dazol i um pol ynmers havi ng
structural Jff BEOUBOT ydssehydregenpyffidesFpelypiies, tyrppenpolystiRearks
where R1, R2Ahiotesgithergeraral fammuidef i ned above, with the exception that
R4 here is &%, HS, [S{R[Hb]VHaEAt organi c radical which does not

conprise a hayﬁgr%)gg?g@ﬂ%mtg%%%wgz%oﬁ,ti on 5relative to the nitrogen

at om of e, m 0 I and. ssoci at ed ani ons are not brom de.
Li near, 9ol )}hﬁpf"é’? ofBWB'e’?WP%E’BF Biph RedTRiEN st alBiNEh, Ma®:-bee(6Bhai ned
by use of dia- m nes as am no conpound preferably have cationic
i m dazol i umThel anior «f tHieprbfitacldis prafeahbisBlectdl irbih AL ;Ollggs fprmula Vv

RI/R2 \ R3 _x where x is an integér, RI, R2an8 and R4 are as

defi ned above ith the exception 15 that R4 here is an organic
radi cal whi @ﬁbﬁ%‘@ie%&%ﬁ?ﬁﬁ?&malaﬂydroxyl group in the a position
rel ati vé0t o RO, HPO¥o feROat RAPCRT, HRECarReRPGle ring and t he
associ at ed ainé grosp af phaapheratesWhapRositiidies FHS R oriligeof greater
than 1. It naypes KREPOKRRSHE that the preparative process

the group of phosphites of the general formulae:

POs*, HPOs?, H,POy, R*POs?, R8HPOy, R*RbPOy;



25 80% by wei ght and particularly preferably nore than 90 or nore

t han 95% by wei ght, of structural units of the above formulae IV or
V. The structPEréle19or nul ae of the cationic imdazolium polyner are
shown schenatically bel ow for sonme ionic imdazolium conpounds
according to the invention: 30 a)polyner derived from fornal dehyde,

gl yoxal and butanedi am ne PF 61619 b_)_pcﬁ ymer derived from

f or mal dehyde "e@rpux el Phephanitesendriespiyinitesafitheggentir foibulze:N- N |
c) pol ynmer deReR#RDf, ReHPOg; RerHehRalaP0ogl yoxal and pol yvi nyl ami ne 4, N(

N  PF 61619 hk/qr roretely ' ' s, in particular for
di spersi ng tlgggébwi iﬁy_@{eﬁ%ag‘%?gﬁes@%s Lgén% 5 Exanples 1 to 9 The
procedure_for éxgp 'g gnd 2 is described in the table. The

i r s¢ of thayg rewle@:t o 9 was carried out
RS e AL el AT
S' 175C1 00 ag@aes@,)Ca(ROY :C.co S 0) cg-to'c

the group of boronates of the general formulae:
ReBO,%, RERPBO-; and

70  the group of halogenated hydrocarbons
CFsSOs', (CFaSOs)zN— CF3002', CClzCOs,

In the above formulae, R?, Rb, Re and RY are each, independently of one another, non-
acidic hydrogen, C+-Cag-alkyl and aryl-, heteroaryl-, cycloalkyl-, halogen-, hydroxy-,

15 amino-, carboxy-, formyl-, -O-, -CO-, -CO-O- or —-CO-N<substituted derivatives thereof,
for example methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyl (iso-
butyl), 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, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyi-2-

20 pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2-methyl-3-pentyl, 3-methyl-3-pentyt,
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, heptyl, octy!, nonyl, decyl, undecyl, dodecy!,
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyt, icosyl,
henicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl,

25  nonacosyl, triacontyl, phenyimethyl (benzyl), diphenylmethyl, triphenyimethyi,
2-phenylethyl, 3-phenylpropyl, cyclopentyimethyl, 2-cyclopentylethyl, 3-cyclopentyl-
propyl, cyclohexylmethyl, 2-cyclohexylethyl, 3-cyclohexylpropyl, methoxy, ethoxy, for-
myl, acetyl or CoFaqap(1-t)Hzab Where q € 30, 0<a < qandb=0or 1 (for example CFs,
CoFs, CH2CH2-Cig-2)Fao(q-241, CsF13, CaFi7, C1oF 21, C12F2s);

30  Cs-Crzcycloalky! and aryl-, heteroaryl-, cycloalkyl-, halogen-, hydroxy-, amino-, car-
boxy-, formyl-, -O-, -CO- or —-CO-O-substituted derivatives thereof, for example cyclo-
pentyl, 2-methyl-1-cyclopentyl, 3-methyl-1-cyclopentyl, cyclohexyl, 2-methyl-1-
cyclohexyl; 3-methyl-1-cyclohexyl, 4-methyl-1-cyclohexyl or CaF2iq-a)-(1-0yH2a6 Where
q=£30,0<a<gandb=0o0r1;

35  Co-Ca-alkenyl and aryl-, heteroaryi-, cycloalkyl-, halogen-, hydroxy-, amino-, carboxy-,
formyl-, -O-, -CO- or -CO-O-substituted derivatives thereof, for example 2-propenyl,
3-butenyl, cis-2-butenyl, trans-2-buteny! or Csz(q.;;-(H,)HZa.b where <30,0<a<qand
b=0or1,

Cs-Ci2-cycloalkenyl and aryl-, heteroaryl-, cycloalkyl-, halogen-, hydroxy-, amino-, car-

40  boxy-, formyl-, -O-, -CO- or -CO-O-subsiituted derivatives thereof, for example
3-cyclopentenyl, 2-cyclohexenyl, 3-cyclohexenyl, 2,5-cyclohexadienyl or CqFzq.a)-301-
wH2s3 where q<30,0<a<gandb=0or 1:



oM cO 0 zOa 0 Z.Th | zZ + Toea-a toasa4--...:-a4,.0)

. 00a, a) CDE E4- 'Oysal ' aCD oEa).-cox> r. Eo _LC a)a) doo_.--n, _-- -5-a
co,i_.caCCl ePF61618C 10... E-Oasci)1045i.,..) c...=

?.7.a:cy0a) _To'....CO'4C06>Cl) c("1a) 614CCco cco-*-

| : 3ToCDOIf)-tp82 -6.6( atJPcdCNAg. -D E>,1gcm t..,,-.-2.6 ,0) Caz2rnE
E-a a)..di

aryl or heteroaryl having from 2 to 30 carbon atoms and alkyl-, aryl-, 'heteroaryl- cyc-
loalkyl-, halogen-, hydroxy-, amino-, carboxy-, formyl-, -O-, -CO- or —CO-O-substltuted
derivatives thereof, for example phenyl, 2- -methylphenyl (2-tolyl), 3-methylhenyl (3-
tolyl), 4-methylphenyl, 2-ethylphenyi, 3-ethylphenyl, 4-ethylphenyi, 2,3-dimethylphenyl,
5 2,4-dimethylphenyl, 2,5-dimethylpheﬁyl, 2,6-dimethylphenyl, 3,4-dimethyiphenyl, 3,5-
dimethylphenyl, 4-phenylphenyl, 1-naphthyl, 2-naphthyl, 1-pyrrolyl, 2-pyrrolyl, 3-
pyrrolyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl or CeFs-gHa where 0 <a < 5; or
two radicals form an unsaturated, saturated or aromatic ring which may optionally be
substituted by functicnal groups, aryl, alkyl aryloxy, alkyloxy, halogen, heteroatoms
10 and/or heterocycles and may optionally be interrupted by one or more oxygen and/or
sulfur atoms and/or one or more substituted or unsubstituted imino groups.

Particular preference is given to R?, R, Re and RY each belng, independently of one
another, hydrogen and particularly preferably a G1-C10- -alkyl group, preferably a C1-
15  Cé4-alkyl group.

Re (see above formula for the polybasic carboxylic acid) is an organic radical to which a
plurality of carboxylic acid groups are bound. Corresporidingly, f is an integer of at least
2. Such polybasic carboxylic acids can be, for example, maleic acid or itaconic acid,

20  phthalic acid, isophthalic acid or terephthalic acid; other possibilities are polymeric
compounds which can be obtained, for example, by free-radical polymerizafion of
ethylenically unsaturated compounds using, possibly among others, monomers having
one or two carboxylic acid groups, e.g. {(meth)acrylic acid.

25  The anion of a protic acid is preferably the anion of a protic acid having a pK, of at
least 1, in particular at least 2 and in a very particularly preferred embodiment at least 4
(measured at 25°C, 1 bar, in water or dimethyl sulfoxide).

The pKa is the negative logarithm to the base 10 of the acid constant, Ka.
30  The pKa is for this purpose measured at 25°C, 1 bar, either in water or dimethy! sulfox-
ide as solvent; it is therefore sufficient, according to the invention, for an anion to have
the corresponding pK. either in water or in dimethyl sulfoxide. Dimethyl sulfoxide is
used particularly when the anion is not readily soluble in water. Information on the wo
solvents may be found in standard reference works.
35 '
The protic acid is therefore preferably not a protic acid of the halogens which have a
PKe of less than 1; in particular, it is not HCl and not HBr and the anion is correspond-
ingly not chioride or bromide.,
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Particular preference is given to carboxylic acids, i.e. protic acids of the above carboxy-
lates of the general formulae: ’

R2COO-and Re (-COO)

As such carboxylic acids or carboxylates, particular mention may be made of organic
compounds which have from 1 to 20 carbon atoms and comprise one or two carboxy-
late groups, preferably one carboxylate group.

The carboxylic acids or carboxylates can be aliphatic or aromatic compounds. Here,
aromatic compounds are compounds comprising aromatic groups. Particular prefer-
ence is given to aliphatic or aromatic compounds which apart from the oxygen atoms of
the carboxylate group comprise no further heteroatoms or at most comprise one or two
hydroxyl groups, carbonyl groups or ether groups. Very particular preference is given to
aliphatic or aromatic compounds which comprise no further heteroatoms in addition to
the oxygen atoms of the carboxylate group.

As compounds having two carboxylate groups, mention may be made of, for example,
the anions of phthalic acid, of isophthalic acid, of C2-C6-dicarboxylic acids, e.g. oxalic
acid, malonic acid, succinic acid, glutaric acid, adipic acid.

As compounds having one carboxylate group, mention may be made of the anions of
aliphatic, aromatic, saturated or unsaturated C1-C20-carboxylic acids, in particular al-
kanecarboxylic acids, alkenecarboxylic acids, alkynecarboxylic acids, alkadienecarbox-
vlic acids, alkatrienecarboxylic acids, hydroxycarboxylic acids or ketonecarboxylic acids
or aromatic carboxylic acids such as benzoic acid or phenylacetic acid. Suitable
alkanecarboxylic acids, alkenecarboxylic acids and alkadienecarboxylic acids are also
known as fatty acids.

As anions Y-, mention may be made of, in particular, the benzoate anion and the ani-
ons of C1-C20-alkanecarboxylic acids, which may optienally be substituted by one or
two hydroxy groups, preferably one hydroxy group. Particular preference given to the
benzoate anion and the anions of C2-C20-alkanecarboxylic acids, in particular the ace-
tate anion and propionate anion, with very particular preference being given to the ace-
tate anion and correspondingly acetic acid as protic acid.

Further preferred protic acids or preferred anions of protic acids are, apart from car-
boxylic acids (carboxylates), also sulfonic acid, phosphotic acid or phosphonic acid,
with the acid groups of the sulfonic acid, phosphoric acid or phosphonic acid being able
to be partially estgzriﬁed.
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As phosphoric acid and esters thereof, mention may be made of, in particular, com-
pounds of the formula VI

i
HO-—IT—-OR"
OR'

where R'and R" are each, independently of one another, hydrogen or a C1-C10-, pref-
erably C1-C4-alkyl group.

As phosphonic acid and esters thereof, mention may be made of, in particular, com-
pounds of the formula ViII

o)

I
HO—B—R"

OR'

where R' and R" are each, independently of one another, hydrogen or a C1-C10-, pref-
erably C1-C4-alkyl group.

Method of carrying out the process

The reaction of the starting compounds is preferably carried out in water, a water-
miscible solvent or mixtures thereof.

Water-miscible solvents are, in particular, protic solvents, preferably aliphatic alcohols
or ethers having not more than 4 carbon atoms, e. g. methanol, ethanol, methyl ethyi
ether, tetrahydrofuran. Suitable protic solvents are miscible with water in any ratio (at
1 bar, 21°C).

The reaction is preferably carried out in water or mixtures of water with the above protic
solvents, The reaction is particularly preferably carried out in water.

The reaction of the starting components can be carried out at, for example, pressures
of from 0.1 to 10 bar, in particular atmosphenc pressure, and, for example at tempera-
tures of from 5 to 100°C, in particular from 5 to 50°C, particularly preferably from 10 to
40°C.

The starting components can be combined in any order.
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The reaction can be carried out batchwise, semicontinuously or continuously. In the
semicontinuous mode of operation, it is possible, for example, for at least one starting
compound to be inifially charged and the other starting components to be metered in.

In the continuous mode of operation, the starting components are combined continu-
ously and the product mixture is discharged continuously. The starting components can
be fed in either individually or as a mixture of all or part of the starting components. ina
particular embodiment, the amine and the acid are mixed beforehand and fed in as one
stream, while the other components can be fed in either individually or likewise as a
mixture (2nd stream).

In a further particular embodiment, all starting components comprising carbonyl groups
(i.e. the a-dicarbonyl compound, the aldehyde and the protic acid of the anion X if the
latter is a carboxylate) are mixed beforehand and fed in together as a stream; the re-
maining amino compound is then fed in separately.

The continuous preparation can be carried out in any reaction vessels, i.e. in a stirred
vessel. Itis preferably carried out in a cascade of stirred vessels, eg.from2io4
stirred vessels, or in a tube reactor.

The reaction proceeds in principle according to the following reaction equiation.

H

Q H

0

o2 N—Ra—NH, o+ J o+ L g
HJ-LH 2 2 OH ®) o)

E-S

/R\ 4 @ \ /R\
N N\¢N N

H,c~Co0®

Here, 1 mol of aldehyde, 2 mol of primary amino groups and 1 mo! of acid group (H*} of
the protic acid are required per 1 mol of o~dicarbonyl compound. In the polymer ob-
tained, the imidazolium groups are joined to one another by the diamine.

High molecular weights can be achieved when the compounds are used in the above,
equimolar amounts.

After the polycondensation reaction has been carried out, the polymeric compounds
obtained can precipitate from the solution or remain in solution. Solufions of the poly-
meric ionic imidazolium compounds are preferably obtained.
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The polymeric compounds can also be separated off from the solutions by customary
methods. In the simplest case, the solvent, e.g. water, can be removed by distillation or

by spray drying.

The process of the invention makes it possible to obtain polymeric, ionic imidazolium
compounds.

In a particular embodiment, polymeric, ionic imidazolium compounds can be obtained
by a process according to the invention in which less than 50 mol% of the amino com-
pounds used are compounds having a hydroxyl group in the R position relative to the
primary amino group or the concomitant use of such amino compounds having a hy-
droxyl group in the 8 position relative to the primary amino group has been dispensed
with entirely.

The polymeric, fonic imidazolium compounds which can be obtained by the process of
the invention can have any anionic counterion; the anionic counterion does not neces-
sarily have to be a halide, e.g. a bromide; a halide anion or bromide anion can there-
fore be excluded if desired.

Nove! polymeric, ionic imidazolium compounds can therefore be obtained by a process
according to the invention in which less than 50 mol% of the amino compounds used
are compounds having a hydroxyl group in the  position relative to the primary amino
group and no acid having a bromide anion is used as protic acid.

The number average molecular weight Mn of the polymeric, ionic imidazolium com-
pounds can, in a preferred embodiment, be greater than 500 g/mol, in particular greater
than 1000 g/mol, or even greater than 2000 g/mol and greater than 5000 g/mol.

Mn can also, for example, assume values in the range from 500 to 500 000 g/mol, in
particular from 500 to 50 000 g/mol.

The polydispersity (ratio of weight average molecular weight and number average mo-
lecular weight Mw/Mn) can have, for example, values of from 1.1 to 100, in particutar
from 1.5 to 20.

The molecular weights can be determined by gel permeation chromatography; what
has been said above applies to the molecular weights determined in this way.

Preferred polymeric, ionic imidazolium compounds have cationic imidazolium polymers
having structural units of the formula IV
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where R1, R2, R3 and R4 are as defined above, with the exception that R4 here is an
(n-1)-valent organic radical which does not comprise a hydroxyl group in the R position
relative to the nitrogen atom of the imidazole ring

and the associated anions are not bromide.

Linear, polymeric, ionic imidazolium compounds which can be obtained by use of dia-
mines as amino compound preferably have cationic imidazolium polymers having
structural units of the formula Vv

where x is an integer, R1, R2 and R3 and R4 are as defined above, with the exception
that R4 here is an organic radical which does not comprise a hydroxyl group in the R
position relative to the nitrogen atom of the imidazole ring

and the associated anions are anions whose protic acid has a pKa of greater than 1. It
may be remarked here that the preparative process naturally gives polymers having
different chain lengths, so that the average value of x in the mixture obtained can have
any values and is usuaily not an integer.

The polymeric, ionic imidazolium compounds of the invention comprise the cationic
imidazolium polymer and the counteranion. The cationic imidazolium polymer com-
prises, in a preferred embodiment, more than 60% by weight, in particular more than
80% by weight and particularly preferably more than 90 or more than 95% by weight, of
structural units of the above formulae |V or V.

The siructural formulae of the cationic imidazolium polymer are shown schematically
below for some ionic imidazolium compounds according o the invention:

a)  polymer derived from formaldehyde, glyoxal and butanediamine
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b)  polymer derived from formaldehyde, glyoxal and triaminoethylenamine
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c)  polymer derived from formaldehyde, glyoxal and polyvinylamine
10

& &
\/K/\/I\/

_ The polymeric, ionic imidazolium compounds are suitable for any applications in which
ionic polymers are used. in particular, they are suitable, for example, as dispersants for -
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: 17
inorganic or organic particles, in particular for dispersing these particles in aqueous
systems. . .

5 Examples1to9

The procedure for examples 1 and 2 Is described in the table. The preparation of the
polymers in examples 3 to 9 was carried out according to the preparative method in
example 2.
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61619 27 O FmB1819A process for preparing polyneric, ionic conpounds
conprising imdazoliumgroups (polyneric, ionic imdazolium conpounds
for short), wherein 5 an a-dicarbonyl 9npound an al dehyde, at

| east . one anj no conpound having at |east™two prinary am no groups,

i f appropriat'®™&n anino conpound having only one primary am no group
10and a protic acid, where the carbonyl groups of the a-dicarbonyl

ﬁOfTPOU n ? _ i’:mdl .of A ﬂ%o@s@&*ﬁf&%nﬁ?}ﬂalyﬂn&n@ﬂ:{?f@(ﬂfn%e:ﬁhﬁds c?:lnﬁa(?sB& Hﬁl 8%220%' f, as
em acetal, acei
another. _ 2. Th& prock gé Sgnr%{&wﬁ H'H'&a‘?"g‘”@l COMeYNds fpistherth whegein
a-di carbohyl conpound is a
- - an a-dicarbonyl compound,
- an aldehyde,
- at least one amino compound having at least two primary amino groups,

- if appropriate an amino compound having only one primary amino group
10 and a

- protic acid,

where the carbonyl groups of the a-dicarbonyl compound and of the aldehyde
may, if appropriate, also be present as hemiacetal; acefal or hemiketal or ketal

15
are reacted with one another.

2. The process according to claim 1, wherein the a-dicarbonyl compound is a
compound of the formula |
20

R1-CO-CO-R2

where R1 and R2 are each, independently of one another, an H atom or an

organic radical having from 1 to 20 carbon atoms.
25

3. The process according to claim 1 or 2, wherein the a-dicarbonyl compound Is
glyoxal.

4. The process according to any of claims 1 to 3, wherein the aldehyde is an
30 aldehyde of the formuia ||

R3-CHO
where R3 is an H atom or an-organic radical having from 1 to 20 carbon atoms.
35 .
5. The process according to any of claims 1 to 4, wherein the aldehyde is

formaldehyde.

8.  The process according to any of claims 1 to 5, wherein the amino compound isa
40 compound of the formula il

(NH2 -, R4



conmpound of the fornula | R1-CO CO-R2 where RL and R2 are each,

i ndependent |BF 6161@ne another, an H atom or an organi c radical having
froml to 20 carbon atons. 3. The process according to claim1l or 2,
wherein the a-dicarbonyl conpound is glyoxal. 4. The process
according to any of clainms 1 to 3, wher &8n t he al dehyde is an

30al dehyde of the fornmula Il R3-CHO where R3 is an H atom or an
organi ¢ radi cal viasré Rds & RBgdr §reatdPih ; - QCEsSS
according to anyra&%%lpl ai s % t% 4, mﬁ@?@?&}aﬁ?@dﬁ{%@yp?&%n%rgamc
f or mal dehyde. = 6. e process according to any of clains 1 to 5,
wherein the am no conpound is a 40conpound of the formula Il (NH2 .
-)n R4 PF §1619he@radses ecaording tamny of egjms g6 BalvRéreinifamino @EMBburiddis 2

and R4 is any navialigtiitic@F Bfiafic fidfiedr rigiide, The process according to
any of clainms 1 to 6, wherein the am no conpound is an aliphatic or

aromatic di %r7n n&Hor triamne, 8. The process according to any of
clains 1 to*%7, & PEFCRSS Arcordingde aabﬁgqﬁmg ljtg 7awherein the amino compound is a
C2- C20- al | ryl ené@r@ef-alylenegiistningThe process according to any of clains
1 to 8, 1®herein a mxture of different am no conpounds is used as

am no conpownd. accqrding to any of clains 1 to
9, wherein 'tg he %-P of {Oé:e%sg?cgg@ggéggf?ﬁmaﬁ.gﬁ o he‘gti’%?'ﬂﬁl [xief diffgrent
where mis an i RUEROMPPYNdsin dsedakarmigo sewpewidng to cl ai m 10, wherein
inis an integer froml to 4. 12. The process according to any
of clainms 1100l The pheesd dcbidthgt kY 6F ciimE 116 0 AhdSih thed Tk D id
great er q5han 1. oﬁ{ﬁefg;ﬁﬁlﬂnpggz%mg%o din igfegerany OP c%& I I'cﬁ%\éﬁ%c’

wherein the protic aci rooxylic 'sul foni c acid,
phosphoric acid_or phosphonic acid, where the acid groups
of the sul f 3 cThe Pcessrasspidingite claim 0, ovhepdirosyib anintege frén Gas 4be
partially 25esterified. 14. The process according to any of clains 1

to 13, wherepn ThHeoREA ind ¢l i id. 3015. The praqocess
accor di %g to an .to? aéigr%%_gingééé , ée"ﬁ%?ﬁoﬁhgﬁﬁr%‘éa%gmf"ga%‘élsrﬁfbﬁpld
out in GAter, iMthaREs8dea "Bt e solvent or a mixture thereof. 16.
A polynmeric, ionic imdazoliumconpound which can be obtained by a

process acco8.di Tige processyacobrainh & &y dricirtd 1 AL RiieRbid B8 DrdthaBiq30a ™! %
of the am no carboxylic acid, sutfonic acid, phosphoric acid or phosphonic acid, where the acid

groups of the sulfonic acid, phosphoric acid or phosphonic acid can be partially
25 esterified.

14. The process according fo ény of claims 1 to 13, wherein the protic acid is acetic
acid.

30 15. The process according to any of claims 1 to 14, wherein the process is carried
out in water, in a water-miscible solvent or a mixture thereot.

16. A polymeric, jonic imidazolium compound which can be obtained by a process
according to any of claims 1 to 15, wherein less than 50 mol% of the amino
35 compounds used are compounds having a hydroxyl group in the & position

relative to the primary amino group and the anionic counterion to the cationic
polymer is not bromide,

17.  The polymeric, ionic imidazofium compound according to claim 16, wherein the
40 number average molecular weight Mn, determined by gel permeation
chromatography, is greater than 500.



35conpounds used are conpounds having a hydroxyl group in the R
position reltBl{&% o the primary amino group and the anionic
counterion to the cationic polyner is not bromde. 17. The

pol ymeric, ionic imdazoliumconpound acgording to claim 16, wherein
t he 40nunber avenéa e mpl ecul ar wei ght , determ ned by gel
permeation cHto P‘%’d?‘%’tﬂniﬁn"’l Igidgreliyregomasynd Borhich the cativgicdmiazd®m A
pol ymeri c, i oni olymedaembiisesmstroctyralunitsiohthetibratuld e cat.i oni c

i m dazol i um pol yner conprises structural units of the formula IV RIR2

R3 where R, R2, R3 and R4 are as defprped ab , Wth the exception
that R4 here is an (n-1)-valent organic ycal which does not
conprise a hydroxyl group in the R positign\rel ative to the nitrogen
atom of the inidazole ring and the assob RAi ons are not brom de.

19. A linear, polyneric, ionic imdazoliumpconpound in which the
cationic imdazolium polynmer conprises strgctural units of the
formula ¥ RL\ /RR R3 _X where x is an integer, Rl, R2 and R3 and
R4 are as defined above, with the exception that R4 here is a

di val ent organi & %%&a@mﬁ*ﬁ%ﬁﬁ’%@? ﬂﬁé’gﬂ'&ﬂﬁm"@eﬂ@ the exasptjon thatdrphém
the R position riekafi-¢evalent bigeniiradicaehicatioss ndt chimprisad BRESlyEgrbliH th
and the associ attrslRpesiaOsreiitive Rthe hﬁr@ﬁérﬂ&om?&theﬁmib\%é!@‘ﬁh%c’ I onic

| m dazol | um compauRl AC6OLEL BichCork |l Bkt 0T 19, Whereih the
cationi G, i m dazol 1T um pol' ynmer “conpri d ﬁ@l‘d@'t han 80% by wei ght of
structurQI units of the fornmula IV or V. 25 21. The use of the

pol yneric, i18ni & lingg pelpmeteniandripidzadiveceonstiung i whigihe @bticHii ns 1 to
20 as di sper sanimidazolium polymer comprises structural units of the formula V

R1 R2

—NEN—

R3
L )¢

15

where x is an integer, R1, R2 and R3 and R4 are as defined above, with the

exception that R4 here is a divalent organic radical which does not comprise a

hydroxyl group in the & position relative to the nitrogen atom of the imidazole ring
' and the associated anions are not bromide.
20

20. A polymeric, ionic imidazolium compound according to claim 18 or 19, wherein
the cationic imidazolium polymer comprises more than §0% by weight of
structural units of the formula IV or V.

25 21, The use of the polymeric, ionic imidazolium compound according to any of claims
1 to 20 as dispersant.



