;1" #3e3en@o0p0b2B3I@ A @ Pol yner conposition containi ng at |east one
m ddl e nol ecul ar wei ght reactive polyi sobutene 5 The present:
invention relates to a pol yner conposition conpri @E@M‘MM t one :
pol yi sobut ene-cont ai ni ng conponent basgd on a rre r wei ght
reactive polyi sobutene and at | east one further 10 pdPy¥¥&r which is
different therefrom Organic polyners (plastics) can be classified
accordi ng Polymey alinffosisnbncedntaindngAnti hpast ame Piddse grolssiuldars is
made up of wkhghyofasiiives poThessmdenet i cs are |inear polynmers which are 15
prepared by polyaddition (e. g. polystyrene) ox pol ycondensation (e.g.

poI ycar bgnst es. and CPO| yaryl ates from bi sphenols). They can be anorphous
("vitreo THES- 1 ke ) or crystalline or m xed anorphous and
crystalline. Above the glass transition tenperature (anorphous polyners) or
t he melti nghpobresenthdswepsionerslf@soke 20PEHES EOBPOF L BIPhFPTPAHA SHRY
processed by BxastiSomn polyibpbeters-conkdingng Admponket bapad tanta cledssmof

pol ymers i goTBgg) 4P Wighe! YaRESiNAWJ1gikbbhesne st b€ PEPErdrieeFurther
(el ast omgr gég?n'ne:‘? iy Br ﬁl!é‘@éxfcéhé‘%%r@ LGy, degree of crosslinking and
gl ass tran

on terrperatures of general y not nore than O-C. The 25
crosslinking characteristic of elastoners can be irreversible via coval ent
cheni cal b@raande peleFisbl(B1askiqil &P BRySI2SA1GisdePEEPTHTY YO METEr si bl y
crossl i nkediéFes¢mnersitardaof Agyriwortadtsciass afhdodyvavei s imaser nancé.

They are praduaepadiicy. &hbﬂmo;byaﬁmsbirékiﬂ@a(rvlploaaméiﬁtwlm@h @frenat ur al
and syntﬂseb!re 3Ped Ay} GRAyabdiBi&GE RA. 951§Bamérfe)ua9d éé}md@fsa%@hl on of
rubber a”'y .83 pEEVRL i ¥e§r9§§'§ Q% Tﬁ!aé‘éé Ot niBEhUAS) s  OrrreagRh e

(

bl'ock copol ] yren sical
crossl i nki R§ 8’88’6? ‘h’g (V|Va‘rtfﬁ8u7 atcf 9 $R/PFs ?/55 °trh8r§5 %r%e eﬁ'llf‘ %
processi ng 2PPEPRPES AN FEW S&3 11 Rg nﬂé’lOé@t FE?t?/laE@S trpasibien Samperagure
t her nopl ast(amoppbes tpaymetrer oo ptles tied téhaspoirgr,s theher polynests defome
consti t Wee capbbléhef fIrga0hantak|ms prokcepoby ey Sexmmli]ogedsneraaijeycthane a
conbi nat i 0910%1586 ASfudiheRefihbest He @1ask0FESo13drkNes Phade P

broper L1 es og L@?éfml r%%be NerdmRlApLbe Pl AN QLThgLL tgs a' e Jound a

Y
/.

A

\____/ g

wi de 40 raé)%fi r’gi L lpro duction of
seal s, sho®R-EBELP b"i’ aé’ﬁr ang@/{ e, oﬁo%ros drt %\ tN%r |y

i npor t ant  GFERHIBIOR HEPMSFPANE£E HENGFBLLY | RO ERE ey ' yg‘f‘?r enes,

whi ch c&®% lsgogséiinking mharachediss: efpelpatomers cighne Gslﬂ(‘)e\m}‘(ﬁlb}et Hda
propertiescovalesk adipdreidal bopdsver ttewersphte ¢icugnmedg. physiH310052837 2

The productiin@@raét PsoslUchryelasedoDn diXsTBhRe @l d2dbinBYs 2a £ HH Q_P(:eB'EOFJer ty

profile fr%&&ﬁguy Pra%%&%tc%ngmlﬁwaft%%ceTh@ﬂ% 'asfea 968t e1C Gt
pol ymers whi.ch gn% bra |on reS|tt§1h%nce and

t
al so good Edrési BR ¢ alfossﬁtlg’kflagegmﬂcc?r%za% Pg ocessa
(shape) 3% JBFEEFES: Delfnfth RGTEN°E HE "ﬁ‘ée‘st e Pp 8 Qs“ &fe THAPST o
particul ar arédgieencRrversibly pEees kinked, e&aamqr@mlafalv ?erﬁC&’clea‘Iampler
behavi or. Edockheopokgents plerpovsdsframtseyiase snquirese bodndigress) watk ar eas
in general pMyschasepossdicinking sodwetitie vihasies fateeronehpsnajiers the

(gas/liqui %Silgaéééoéwmfmq%@éégéi dﬂoﬁ@k‘éiéé oetuc@lp a8OLh&mdlbeicity.
Appl | Catiéj sto s tba 1 );_%rrpmg las Ose t.'L % Sﬂg\é&?l &t%.%dl ng Or
seal i ng Heti.Gn, Frexibiiit a?ah f)gn 0 renﬁ, etc
are reqwreer}alsl”r%‘ﬁﬁﬁr g p\?oiaf"ﬁlc?brc%fa PEe 3 h‘{é’rr Fa%’[‘l??:rtt?é’ﬁag 8rs

Mar ket 15 mfodedysensidhqll seachalhy d@Y@nésC@fﬁb%l‘fﬁélﬁfloﬁérF@e p1ssfil e of the
) pol yner s praperthes edf elradtoders f and eshaenplrecesalings preper ke sifon

promot ers, 3RAnopUasOIPOsiTHeemSpl 888l ARl1k LtoheEkl Havieahl s0bbRIndPr0daE S,

pr epol yngg S:jg,f w' & Za{d Ue ERPLEVE %rpéi‘érﬁﬂl‘és 8t PROGUIRGLABHSI NS,

handl es, tog rticl.es known that pol yrner
conposi ti orf 5’8 F‘l’sf %c}f \Ag’s&; no? e poﬁprlnﬁss}éSte sé E’se 8to achi eve
particul ar product properties. A problemwhich is frequently observed in

such conposh thagtd.cihgar by oimpairitbint i gyourf ofhshgohgmi@ss ighe tas tonerfsodsul at ed
toget her tanade up of polystyrenes, which can be used in the form of
45 copolymers or blends to modify the properties, for example to

i
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25 achi eve O9NQA52B3HF properties. This can, for exanple, show up as parti al

dem-xi ng and "sweating out" of a conponent. There is a continual need for

pol ymer conpositions which firstly hive the desired properties and secondly

are sufficiently stable to dem xing. 38 WO A-01/10969 descri bes the use of

| i near or ar-shaped. bl ock '~ N> &l ha€3sh 2NEoRlamer
i Réogggtélrﬁrlx aﬂ%}yrgfiuggg%a}/@ ®dn S% a Y

bl ock consi ] I sobut ene unft gn 33_;[ Ieaﬁ% vvoigol ymer
bl ocks con#rePERYeBERt e ITPABEIEHY (R SRER T8 F T HH ViR ar 8FATi £ 3B
nonomer s asgrelashieed séat ipnd ymerer waich |qombdngnhésh etacgfurenetpeagkhiand
i nvent ![ on ta%r%ggmhdeeziﬁggmaﬁbngogpmigjdcﬂ:l;}_avihiegpoﬂnaast gita@rrfachanama _
Propertl &s AR ar ;8008s4dB:a114%§Cl,@ hmfﬁ?gr( h@pe ) StAASHithQ PEPERESNQIH i S
stable to 40 demixing., ) ve f S ; c nd
pol ymer cormn 8si?tsfo%1:§‘§2%;§§%§g§;§§§a ]ér%tgl %g’aég%eiﬁéﬁyisﬁgg%gggge%ﬁ ai ni ng
conponent dél-ecf'ed® n ht, reactive |
pol yi sobut greskati pgrecsrRmbemtayérage &ﬁﬂa(?@upalm@\%?b?ﬁ) W¥ei ATEAR thnge from
5000  000(425E31 Fhich %hﬂi@tdalttvonlra!mtcabd_enpk';me&)ffl.tcer'@mnalﬁln@lbh@re bonds
of at |egpt RQ /Mekdiadesdyaidives ofqhisdradi, um geleciidiaei ght, reactive
Pot yi sobut e1fg B TLK| L5 el oshs Bpblydd, 8RSLyaNA d10lKEBE hipludio
different fromaj. Fo purposES 0 ttr}%npr%igﬂbi?ivt tian gnpol yner
conposi t i orrdNesVEsnBERFHID P IWIFEAT AR P HE % pdr e W Xt URe iPh fhe sense of
i ncor por at ixss igftance ofp offeAtt VaP FRESNTHY %&onéﬁ?_‘b?q"(lczr&ﬁpéﬂnd), 10 a
conposi t i orcdmbinaitdhnt wititofeanenespiat ertegmopil aspie dghaytipsi- chr Ffenonena
or a conpsitdRtisnwwhiehpidie cagposenisid @hmcbovatepdr tyopatsfilevaf erite
_E;ngﬁdcggt elf e@%gum?gggtpﬁé/ﬁﬁt ﬂnt:l’ﬂﬁdé:,ormut g%%ggiegmﬁgoggeﬁm}p&ma) or
i 1
conponent tﬁr.omfﬁ'legséaﬁeig”bge ctoggogggggﬂ%eo.see&xgrrpgé' when .t he glrirpoggné a)
conpri ses TGSy ePREPYTEG: &RE Vit earaatdsrai %fégjtrbeetrﬁélgdggl Artion has
terninal doersidnciesdBous e haaddgge, t9q1s §rp8§§?5l%r}dlfs&rrié‘}aﬁﬁpe‘flef%’r a
reacti onazé o occur between the doubl e bonds of the polyisobutene or for at
| east partipd i alokAgtRaE il yiniekrt benp@$i tizingi sofpt steng: Haion oor mohe
Thub, o 1 edt e Lo I LAl eRaLabt il abrbcast. one
conpound of?f??éeé“%ﬁgéﬁgn%sa eqn??‘aggl east horc':Z; cog%ggpnq of etZﬁ%onggﬁgpe&t b)
can be 1t genecst PO L ol o
enper a8ir &g n, i““f'on S o8u e
conpounds ofarcwirdorientising @t “speating abite’ ednpl ém%ﬁ%ﬁ f G'ﬁéFPoh%lla groups
anld _rea(t:)tl 0ol pasdafEr ctﬁﬂq;ﬁﬂebgdoﬂ;gémm&g_ Whe;gfmljtelm haye |h shey
pol yI sobut eggs S BLAYt COMOANRERcBASEF Ok REIFHBL &ML BE tableetght ,
reactive pofﬁs}pit}]tfgngs. i React i ve'(': ) pol yi sobutenes are differentiated
from "rel3at| vle_y _ Ireactive" polyisobutenes by the content of double bonds
in the a38r position. The conponent aé gref r,abl¥ conprises at Iggst one 35
pg} yi sobut effie-AreRA /g4 9pPBRTF 7% t8F 4SS oftfd/ I 8T dBhibt &b d‘é’GSf,n ?°¥ east
50) nol d, pacepelymmsy wpiehebats )Ptatleﬁé‘as?n%@%mrahﬁo%pf‘étf‘iséfltfr at | east
80 nol d, angéeéntialay vt ivebitreeahitFhendredi dermbl tealralwmerghiocks
g%)rua;gbut leggﬁ? quﬁﬁégtﬂ@éfﬁfhfgﬁgzp&gm abgﬂ?ﬁgﬁbj(‘)lgmt 0 80tggguggle[ on
preferab?g ??%%leﬁ%of’o tlgygbé, 000 gglgton %nd especially from 20: 000 to ,
40,000 dalton. They differ in this way fro‘;n | ow ol ecul ar ., wei ghﬁ'y _
e e e s st
mol ecul arompogiitiquowhiis evera
hundr ed t hougsesgfalpidlomroperties, is easy to process and is stable to

40 demixing.

We have found that this object is achieved by a polymer
composition comprising:

45 a) at least one polyisobutene-containing component selected from
among medium molecular weight, reactive polyisobutene having
a number average molecular weight Mp in the range from 5000



0000052837 0005 2R13 Y i sobut enes used according to the present invention
prefrerably have a narrow nol ecul ar wei ght distribution. Their

pol ydi spersity (MvV M1) is preferably in a range from1.05 to 4, for exanple
from2 to 3. However, it can, if desirgd, also be 5 higher, e.g. greater

than 5 or even qgreat th 12.  The pol yi sobuyt enes. rdi to-the
present invent itg’n%gr'QBBr%?a{e]?oarblafdsﬁbg?%n rlltal#y%ﬁglr%rﬁrg%fddoq’ﬁbﬁ% %oggé S ;ﬂ
pol yi sobut enes 1eBGtFEP PR pHFGYES1EES t e YiEsBREITA ﬁcéﬁ,arawemht'
substantial | y hemopévgneelylg@inrensbare ieiityirgspshgredbut ene which
conprises' nore than 90~ by weight of isobutene units. Suitable conmononers

are @-C%%'gke%%s,le%@f ghablyr yhihut,anen £ eparatbpp ARwh Sfyructure of

ol i goi sobut enes/ pol yi sobut enes are known to those skilled in 15 the art (e.
g. Ginther, Maenz, Stadermann_in Ang. Mkrom ., Chem 2§4, 71 1996,{)&.9

Pref erence Fio¥ §PoeRu¥RPiRS Rf FOPyPSRtfitend¥yeRhieh, & O é@‘FFe‘a,mﬁﬁ%syz it ai n
up to 10% dfs R- bonmpoeiasorcopdicpnpay Zesl & emyronexturx) igudhepdseyse obiut enes
are prepar gGcokpbrexadplef o cenpbhérslinantpbeeh&cdnmmtienand ) Wieatpound) ,
general Iy A% cAphe$Hidn Ofn LM cRI OHMCEdRIbHERE RO &MY W8 pEebLY ene

toget her w thlgzsn_ Qgt ?l{;'eeno ea}{t Iog%u'aa%o ;gggieé‘i%gcgnlélixﬂhvet@let gol’nﬁgpyﬁ@eform
honopol ymerps. 25 aP r|€§9u ar usefu rggftéactl e pol yi %bl%%‘e es are,tfor

exanpl e, t FOV@IFRAOPC (CRYEL ePF oRP If:ang’Feg eecilsl SC aEF,W%?%. B810- SFN,
B12- SFN, BromgpPNndaudHe?n i @nggEoRRPRRAN &) REi Bht2Nh Retygepod, CTPRBHE,

32, 000 dal tedn)thePavhpondratr fir @hdr encenpangi eénthe quippneobubenebhis asni ch
at | east1HQdmhd ehséher@nNE@mpups Wieh Ahemeblhiybnerntyld)depppgioepsa _

Il coul ar vy B B e o o eoor pa Them ar e
! ) i g

descr i bed i TTEPPATOSRS A0 g & 4L 208 TR T Q%Slgrﬁggf’g“%lned by,

ref erence. RMR1Er ef &F r2d-AIAPNEAL O e PFFESERLT %\Fé’ﬁgﬁSn BFHris e Cas
pol yi sobut exsd ydepbviene omtfiarh ag0leesistraraielosrafelnto@Bte BohektN@ ght ,
react i vea@aoliyiesbbtieare feincin omakhe atongporealtebi eto faazugol meeveonpodieri ons
of the conpeReRhidhs ate L8l coneeisawiyd .aiThabl ea hyed@dehi bateéemt present
in a nedi U@dﬁ?&%&%%;wﬁﬂléﬂmh@- a0 ¥t Bul 1654@0MeMcaRPOEad i If @RCtI on
wth a CoMonignedl’ 8 NLRg Al 16888l oRlS RHBIRL! Gt AhelRBLRLRANOMRILE Kar OUP
in the presehee gl an’ alkyla i Qn"catal yst “to give a co;}p nd_al kylated by
pol yi sobut eiucedpghpbs 3 lily) by of ﬁoé’rfl\ﬁfghc%o & SXy gSrr}c)%?J %t]toc?sgi ve
an at | e2&t(yrmperathye epobetiroeagpet it soliesnen i 34914303 P ord i 1 e tan

al kene whi cuitadlancehpctrdphifl compbyerst sw)sehdue bd ddiisbéebond (enophil e)
in an ene réﬁMﬁﬂe&@ntary functional groups and reaction conditions are

described below.

30 The component a) is a polyisobutene-containing component based on
medium molecular weight, reactive polyisobutenes. “Reactive”

) polyisobutenes are differentiated from “relatively unreactive”
polyisobutenes by the content of double bonds in the a or B
position. The component a) preferably comprises at least one

35 polyisobutene having a proportion of a- and/or f-double bonds of
at least 50 mol%, particularly preferably at least 60 mol% and
especially at least 80 mol%, and/or a derivative thereof.

The medium molecular weight polyisobutenes used according to the

40 present invention have a number average molecular weight Mp in the
range from about 5000 to 80,000 dalton, preferably from 10,000 to
50,000 dalton and especially from 20,000 to 40,000 dalton. They
differ in this way from low molecular weight polyisobutenes
having molecular weights of less than 5000 dalton and high

45 molecular weight polyisobutenes having molecular weights up to
several hundred thousand dalton.



iv) reacti ®000Q32&%f bon nonoxi de and hydrogen in the presence of a

hydrof ornmyl ation catalyst to give an at |east partially hydrofornyl ated

pol yi sobutene, 10 v) reaction with hydrogen sulfide or a thiol to give a
pol yi sobut ene which is at |east partialaly functionalized by thio groups, 15

vi) reaCti3%gﬁbgaﬁi%§ﬁd€gﬁ%siPsggeaégégﬁﬁﬁqatgftﬁeséfégéﬁﬂ QRveatabyst to give

a pol yi sob 1S at l'east tl functi onal i.zed.by silyvl_groups,
vii) react ipseigreRlyE PRYOGeR25FOY ’E%%@@ﬁy%f%% ‘?Josq;d:il\z%lgéﬁxéthi%lﬁ east
partial |y hellydénpersitol Pi¥butien®referahly ebrtd danEFt Ar A bbrhé&Caitd
subsequent ¥ dahingEe Cfravageot 8. giaesar atitl east plardesdlred, hgtis@xlye at ed
pol yi sobu q,qg,hegr)dezg | Hedt@@CEhOA Midh Q3 greateomnd2capabl e of

rel easing SO3 to give a polyisobutene which is at |east partially
functionalized by sulfo groups. .i) A kylation 30 To prad e _derjvative,
a medi um mAnSc BPAY LRRP Y eS g‘ice,fii %}‘éc%%‘?%ﬂgsécﬁufcg% %aéraler%eli%gsgzl?g%gvéft% a
conpound wiirelfesehisi siebsttantdaddy oh@MRV¥EErdCoPO hEtIEESREL i ¢ group in
the presence of an al kylation catalyst. Suitable aromatic and

het er oar Q4Tgid,C + rposeins eakapyséentanichvieadtdn pra candititinetalipr this

%e B

Friedel -Crafts alkyl : Lbed, . f Bl &ne Whieh MBheRisd¥lvanced
Organi ¢ Ch rﬁms°1pr°1§¥'3§ é%lt%{l%ﬁgﬁgggifﬁgaetﬁ éysgfaés PR.: 1234533 ﬁx\{\@&l&}k is
her eby i ncdtPér at'éd e I T i aelnk{\‘/ aP| on 1S préefer rtT)l?ty carried
out using @realsirfetTeenesmaPT et ¥ARITURIPIERTE alf*EPAF BT ¢ ‘g d‘lﬁlﬁg_ *&re,
for exanpl ef alligoyarbweenas poiydeoRykeraratires kaewackd VACEE RsLetddrdhatics
such as idiqrhenes (e4§. Tdin@areanaMbenhy dStmderoenpoimdingse dakgpmt hehem.

al kyl ation j3s4,pr7qf qﬁgbgy) sel ected from anong phenolic conpounds whi ch have
1, 2 or 3 CH groups and nay bear at |east one further substituent.

0000052837 6 Preferred further substituent.s ar - Ca-alkyl: g in
parti cul ar FRAIFFEPSRIIE FYTE" P& PF&B?a?C?%"rles gﬁlgﬁ%ge.s Sﬁ]ﬂh\/ 1 ggggée%'unds of

s gi Ven co
t he fornul anay qRptpdn uRotq 0L 0fhofe PFRRVLESRP RS &PBOM&?{%%EB@RB%%% of one
anot her , 2tysliaig gl yDslobut €3 aRer prepered prisreedatRrle s iioFen to phenol, the
i someric crgsldeneatesbot, freseiehfnothigygegakably, fdsuer ogbutt nof thed t he
i soneric xylenglsiohNmBahdd S Wotipr iBBENSbbutener @6kt wWitty asbhtdbear e

used. |f desired, mxiures Qf-d e 3RONEMENQRGE.SONRAMII yaaRsal SO be used
for the al ky?aftlon. The catalyst 1S preferably selected from anong

Lew s-acid al kyl ation catalysts, which, for the gur poses of the gigsetrge 20
i nvent i oR5 Paetinyd asdvhusehiyt é%@éﬁ?o‘i’?%ﬁﬁ?&’u&ﬁ APt S°F1 SFARE S

conpl exes, Ompamnil@sgrates. frpmoRdedktigngepeks iyl a§ - v et 15 HNewi s- aci d
(el ectron agCRERN,) BAGEPENt ( msnteawavdragderolecaipt ave sgieciMas™ Eahff es

i ncl ude A1GL3, o Brs3,, 0Bb3da BR3d .OPEB0H u BR3[fRe@erbhed 2is HiGes, t6nd 4,

A QyH5C12, Feld 3, \Shehasat ) diasirSat2be sy @ldix! 88 i o Galalgrahps care be
used toget he? ﬁl a

cacatal yst_ _ for, exannl n diaH t re
di (C1- cadql ‘R?/'%zy]e‘ilﬁ‘é’r%g?ﬂ% hIRuEs r‘rétEf(n)—/{’(Q:b)t ey %‘?&e{bﬁ; |dl§Eu‘ %&?ﬂﬁ?ﬁngﬁ"ﬁsﬁ |
ether and afseHT®tGahglr of uran, di (C5- Ce-cycl oal kyl) ethers such as
di ¢ycl ohexyl ether and ethers containing at |east

Suitable medium molecular weight, reactive polyisobutenes and

methods of preparing them are described in EP-A-0 807 641, which
35 is hereby fully incorporated by reference.

In a preferred embodiment, the polymer compositions of the
present invention comprise, as component a), at least one
polyisobutene derivative which is obtainable by reaction of at
40 least part of the double bonds present in a medium molecular
| weight, reactive polyisobutene in a single-stage or multistage
functionalization selected from among:

i) reaction with a compound containing at least one aromatic
45 or heteroaromatic group in the presence of an alkylation
catalyst to give a compound alkylated by polyisobutene,



30 one ar oRAOOO5BBITocar bon radical, e.g. anisole. If a catal yst-cocatal yst
conplex is used for the Friedel-Crafts al kylation, the nolar ratio of
catalyst to cocatalyst is preferably in a range from1:10 to 10:1. The
reaction can al so be catal yzed by protgc acids such as sulfuric acid,
phosphori ¢ ;3g! d. .rééctcgbﬂ'Mrpfgegagaﬁguéémlﬁda%dgi%g@mlact Re@ktc acids can
al so be présent in po rically und, f or for éxanple as ion exchange
resin. The al kyl EPFBH%Q% R tzfegdp%ﬂlﬁo[guttﬁ@eabsence of solvents or 40
in a solvent. Suitable solvents are, for exanple, n-al kanes and m xtures

t her eof andialkylramemabdhcsitle.ag aflkneneyiat plsbenzebectuwphiyieadlyand al so

hal ogenatsed deri wabkyesutber&nibleThenal kadhiae )i snpaefatalileyceasnj ed out
at from-10C to +100C. 45 The reaction is usually carried out at

at nospheri ¢ pressure, ,but can also be carried aqu t _higher  or |

pressures. lV)OOOG@%ﬁéﬁ?“?””Aﬁbrc ?’l‘?&t TR e & % %‘Pﬁgr?’r%?rgrmréc Ie()g?%?énce

aromatic or het ecdarohdfref FoRIGHAANt B2 P XAt FBuPéNe 2% HE2E4t al yst nakes

it possible to selarthelpyoppirtdformyflabedypAtvedoprdenet s and their degree of

al kylatiy@ in a targeted manner. Essentially 5 nonoal kyl at ed

o The. presdnce s o e B e tHot 125 by

additional ly used)oe{_‘ lESiéM‘é?%rI’?/s"% .l%lgofyLsf%lr:?%ea%qT %r{%t%?%na inleg{&itgn, leééd by

pol yi sobut enyl phéthde §5P4PHed in 10 step i) can be subjected to a Mannich

reaction with at |east one al dehyde, for exanple formal dehyde, and at | east

one am nes Rayi ng rafackeast wotle praitany dn secgeaepcanvhe faidylabhoro give a

cqn}[)pulnfj whi ch i ls;aae_lali Lat ed @:VveO(&: ﬁb&?b%l_ﬁ&%r@dh&dﬂl isswtalﬂe%a_sat I eg/st

partially ani noa : S e 40 reacti on and/ or

condensati on pro ucttgL g?ya%%iéﬁaggé?grﬁgmlﬁgl ‘?Eéeppr'epar ation of such

conmpounds is described in WO 01/25 293 and WO 01/ 25 294, which_ are hereby

fully i ncorvgénat asyFipaf Bt ence ha3@IrP) CEpbXEEOIGR TRt dUrtCt 96881 #2aY on

can be czrried outedsy peatishly dakedenated|RLWIGPORESYML, reactive

pol yi sobutene with at | east one peroxy conpound to give an at | east

partial ly engxijdi-zee: Dok W i%eDut 88Lan rdlisubbbguepo Xt ave neldudsearte

described in J. Naho Advanced Qganke1Phefivhivtardh oad ddobicedehmad | ey
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40 The alkylation is preferably carried out using an activated
aromatic compound. Suitable aromatic compounds are, for example,
alkoxyaromatics, hydroxyaromatics or activated heteroaromatics
such as thiophenes.

45 The aromatic hydroxy compound used for the alkylation is
preferably selected from among phenolic compounds which have 1, 2
or 3 OH groups and may bear at least one further substituent.:
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The alkylation can be carried out in the absence of solvents or

40 in a solvent. Suitable solvents are, for example, n-alkanes and
mixtures thereof and alkylaromatics, e.g. toluene, ethylbenzene
and xylene, and also halogenated derivatives thereof.

The alkylation is preferably carried out at from -10°C to +100°C.
45 The reaction is usually carried out at atmospheric pressure, but
can also be carried out at higher or lower pressures.



POPARR 2Bhbounds or conpl exes are', for exanple, rhodiunm(ll) and

Suitable r

rhodiun(lIl) salts, e.g. rhodiun(lll) chloride, rhodiun(lIl) nitrate,
Jrhodiunm(I11) sulfate, potassiumrhodium 30 sulfate, rhodiun(ll) or
rhodiun(111) carboxylates, rhodium(ll)7and rhodiun(l11) acetate,
rhodium(ll

hexachl orolr géFgg‘;téaéﬁ&ég rthHéC;(,éle{Q Igqclalrgg Ir)ﬁi) cmcugk

di car bonyl hF §4Pa %:R/I oéngtogﬁgt Ofl CRCSEBRa (%)ll{rsnéet% égg% Ig':‘ng’r(l)

etc. 35 Furitthepssibiante %%%&F‘?s?rﬁ?%ttﬁ%% éilﬁﬂ%ﬁ%lﬂrﬁﬁ%aﬂgn%r heir

conpounds. dsgreabbg alkyiertiiom dal ast@zr@tefdomaenanplléssaﬂttlhéhyun(I 1)

chloride,g r,d&agmkymée Mﬁ%obﬁdéﬂ?l’phb’ﬂdlb) a@¥i géendxalnyt beph inéyIdddng

oxide, al kgl JELal 52! hs E ENLAN X2 cA0ea6E P 1iid oKTRUOPIadSiRHO4,
as e

or conplexes S also ossi bl e e the
car bonyl s (’ffatragﬁ’ﬁén'f’ﬁ‘?‘r’? stit dﬂiae% %%ﬁ Oélr?;illlyt FPY &)tarlserﬁoﬁr%t%r?ygé

oct adecacar bonyl hexarut henium or mxed forns in which COis partially
repl aced bydri gantbenffurnmtifcmedikat ARB, @ pglyRe¢oo)ayRPRheNel gbtained in
000005283y kR pSti)t 8kh ebe ahad jlectedPoOo NG Maaind chf peaetiapliwathcabaléfst Jone

chloride, cabah @EI)féﬂléfﬂﬂ%lecqggﬁﬁidéﬂydéarQﬁaaég 1taloht! hhiné thatigg

t heir am ne ,or. 0] t It formate,

cobal t acet®t leacobaﬁ%)r% ﬁ&%ﬁgy?nggéénéﬂf%ﬁlhg Eé% fn;nqg g@@@ ; I sQ t he

cobal t - capriGmRCERMh ¥BHpH atg ticl *5888F Bt e i} glﬁé?xb%

conpl exes dfea@Gbalartl@l@l aingedkpbated diktoBal & 1S@RREEIOALHBAYISE et r acobal t

and hexarkeacathenyhhéxac clraldensiidinepaiiveesent | ahdghycenpodnids amichef.ur t her
ﬁl tabl e CoifROWRAans€id M suhpEbRsdids arddaser astaluat ebyodessridsed in

e literat qydewosw%?'fg@wh\i%' 99 A0y Wi ep cadbhe-dsed Hor
hydrof or nyl efr?éleﬁ‘ are, for exanple, Bronsted acids, Lew s aci ds such as
a

BF3, AlC13, nd Lew s bases. The conposition of the synthesis gas
conpri sing carbon nonoxi de and hydrogen can vary within a wi de range. The
nmol ar ra20 oligf Ep@xEdabEer nonoxi de to hydrogen is generally from about 5:95
to 95:5, preferably fromabout 40:60 to 60:40. The tenperature in the
hydr of or nylaid qanbalgﬁaﬂﬁddmd Bad ba@ngerrfiedmoaboby RAdtang08Greqief er abl y
f rom about réoqhtc%l%%%l "RACkL 58 %élﬁeémelshx o Iaecd 18H5 3bnd r}f‘erﬂﬁzFf“ al

pressure of gag“ O{]vgaas % 606: £3,4,8AG 19” %81%&
general , tHEWH 8 75 rang B g prgi1j dy
from1 t®° mt&&ﬂe ?H%xt‘:%"i‘*tﬁﬂﬁylmeﬁ ﬂﬁ%ra’iﬁ FETADEP of by vance

pol yi sobut e¥rgandist Shavésdeperfdd 681tHn nuleber Wi %YaSge‘?%heeara?Zw?g"nt Mh.
30 Product swhiash ig aenebpernarpoageedvd e cidfzrenee ghRrafierehce0i90diven dal t on
preferably \emgy ear heayt sneheracell §uamad mochléromedtEzeici acpdsticul ar
from 3.6 t Qe £ cKOEL G, &ﬁ@@%@ Bavd n&ﬁfnuabsﬁeﬁa@tq@eaa@hecul ar wei ght

Wvh of 40 |t h W

pal"?l cul a(r9 E?er o%nﬁgg ggg% W&S‘%n zg&ﬁ?ﬁglé asrrtgérréxof Ipr oc?lﬂlgt !sn
havi ng ot hef ?T@e&@ﬁllgf GRT ﬁrS% Jofétselrﬁﬁ %58"‘ by 1 5 oérrfe)g SPiEH

ext r apol at | I HZPerl%raé’%PPéaaFﬁa’cn e REPSPNGRARE SireRel Rfise Eﬂﬁﬁger

present 40 suitdid emedpyidatpl et rleagenes (pite, feacekgerlol wilkabinentydrnagn s.
converted ipéoxaldéehydeschyart kexylypdr afidraidydt penox iides usiehobs stetatbueryl

hydr of or gyl @} 4, Upertahy st Su AHHIQr s8lvenes SHroknbyd@giatatibnt Bee syfdhesi s

d al h . t hyl
33&?2%0%%@@3C‘J%ﬁgt%ﬁ’ R R AT T R

This can al ¥ ‘Eé‘?cﬁFsvgﬂd}f?lc °“6ogb%%2%537t Ludne} %y hdx&nd a1

heptane.
40 iii) Ene reaction

The functionalization can be carried out by reacting a medium
molecular weight, reactive polyisobutene with at least one alkene
having an electrophilically substituted double bond in an ene

45 reaction (cf., for example, DE-A 4 319 672 or H. Mach and P. Rath
in “Lubrication Science II (1999), pp. 175-185, which is hereby
fully incorporated by reference). In the ene reaction, an alkene
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) iv) Hydroformylation

The functionalization can be carried out by subjecting a medium

35 molecular weight, reactive polyisobutene to a reaction with
carbon monoxide and hydrogen in the presence of a
hydroformylation catalyst, giving an at least partially
hydroformylated polyisobutene.

40 Suitable hydroformylation catalysts are known and preferably
comprise a compound or a complex of an element of transition
group VIII of the Periodic Table, e.g. Co, Rh, Ir, Ru, Pd or Pt.
To influence the activity and/or selectivity, preference is given
to using hydroformylation catalysts which are modified by means

45 of N- or P-containing ligands. Suitable salts of these metals
are, for example, the hydrides, halides, nitrates, sulfates,
oxides, sulfides or the salts of alkylcarboxylic or-
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number average molecular weight M, of 40,000 dalton have carbonyl
numbers of from 0.5 to 1.4 mg KOH/g, in particular from 0.9 to
35 1.4 mg KOH/g. The carbonyl numbers of products having other
molecular weights can be determined by interpolation or

extrapolation.

It is preferred that the major part of the double bonds present
40 in the medium molecular weight, reactive polyisobutene used is.
converted into aldehydes by the hydroformylation. The use of
suitable hydroformylation catalysts and/or an excess of hydrogen
in the synthesis gas used also makes it possible to convert the
major part of the ethylenic double bonds present in the starting
45 material directly into alcohols. This can also be achieved in a
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pyri di ne- SO {%ia&%g%g?%% or conpounds such as acetyl sulfate which can
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defi ci enayg, r€agkidm wArhahpdindgem inhehe apgesencenrt: 8. hydupgenationl e of
olefin:nole of reagent). Preference is given to a range from1:0.9 to
1:2.5. 35 The reaction tenperature is from-30 to 150C, preferably fromO
to 100C. The reaction is usually carried out under atnospheric pressure,
but a higher pressure (e. g. 1, 5 or 20 bar) or |lower pressure (e. g. 200
or 600 nbar) can al so be advant ageous.
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Suitable amination catalysts are the hydrogenation catalysts
described above for step B), preferably copper, cobalt or nickel
which can be used in the form of the Raney metals or on a

40 support. Platinum catalysts are also suitable.

Amination with ammonia gives aminated polyisobutenes having
primary amino functions. Primary and secondary amines which are
suitable for the amination are compounds of the formulae R-NH; and

45 RR’NH, where R and R’ are, for example, C;-Cjgo-alkyl, Cg-Cayo-aryl,
Cy7-Cpg-arylalkyl, C7-Cyp-alkylaryl or cycloalkyl.
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‘ ) products. The reaction can also be carried out in the presence of
electromagnetic radiation having a wavelength of from 400 to 10
nm, preferably from 200 to 300 nm.

35
vi) Silylation

Functionalization can be carried out by reacting a medium
molecular weight, reactive polyisobutene with a silane in the

40 presence of a silylation catalyst to give a polyisobutene which
is at least partially functionalized by silyl groups.

Suitable hydrosilylation catalysts are, for example, transition
metal catalysts, with the transition metal preferably being

45 selected from among Pt, Pd, Rh, Ru and Ir. Suitable platinum
catalysté include, for example, platinum in finely divided form
f("platinum black”), platinum chloride and platinum complexes such
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20

The reaction can be carried out in the absence of solvents or in

the presence of a suitable solvent. Preferred solvents are, for

example, toluene, tetrahydrofuran and chloroform.

25 vii) Addition of hydrogen halide or halogen

The functionalization can be carried out by reacting a medium
molecular weight, reactive polyisobutene with hydrogen halide or
a halogen to give an at least partially halogenated
30 polyisobutene. Suitable reaction conditions for the hydro-halo
_ addition are described in J. March, Advanced Organic Chemistry,
) 4th edition, John Wiley & Sons, pp. 758-759, which is hereby
incorporated by reference. Hydrogen halides suitable for the
addition reaction are in principle HF, HC1l, HBr and HI. The
35 addition of HI, HBr and HF can generally be carried out at room
temperature, while the addition of HCl is generally carried out
using elevated temperatures.

The addition of hydrogen halides can in principle be carried out
40 in the absence or in the presence of initiators or of
electromagnetic radiation. Addition in the absence of initiators,
especially of peroxides, generally gives the Markovnikov addition
products. When peroxides are added, the addition of HBr generally
leads to anti-Markovnikov products.
45
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Jtonocar boxylic acids, vinyl- and allyl-substituted heteroaronatic
conpounds, a, (3-ethyl enicall y unsaturaigd nitriles and m xtures thereof. 40
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and i s copGiRmeeraBre ERR PR The pol ymers b) are prepared, for

exanpl e, by free-radical 35 polynerization using customary methods known to
those skgé |iliin Hydeonotatildrese i ncl ude free-radical polynerization in
bul k, enul si on, suspen5|on and in solution, preferably emul sion and
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met hyl et hyéhéﬁetsﬁﬂev,, nehr adydicof,usahn eiey $olSuhspnppol Ager7B2at woickars be

carri ed OUthf¥ i nddrd oPat&d QRee8sefte | Bulikablor ydiobdrheednsisopnts

process, 1ng udlgg% ”QQRB?E fé& f%%@eaﬂﬁlcﬁx¥33g§a§§zyZ&Enerated in situ by

30 reaction of sodium borohydride with BF; etherate, diisoamylborane
(bis[3-methylbut-2-yl]borane), 1,1,2-trimethylpropylborane,
) 9-borabicyclo[3.3.1]nonane, diisocamphylborane, which are

obtainable by hydroboration of the corresponding alkenes by means
of diborane, chloroborane-dimethyl sulfide, alkyldichloroboranes

35 or H3B-N(CzHs)2.

The hydroboration is usually carried out in a solvent. Suitable
solvents for the hydroboration are, for example, acyclic ethers
such as diethyl ether, methyl tert-butyl ether, dimethoxyethane,

40 diethylene glycol dimethyl ether, triethylene glycol dimethyl
ether, cyclic ethers such as tetrahydrofuran or dioxane and also
hydrocarbons such as hexane or toluene or mixtures thereof. The
reaction temperature is generally determined by the reactivity of
the hydroboration agent and is normally in the range from the

45 melting point to the boiling point of the reaction mixture,
preferably in the range from 0°C to 60°C.
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U | mann's Encycl opedi a of Technical Chem stry, 6th edition, 2000 El ectronic
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ref erence.



40 The i nvOROONS2837 | | ustrated by the following nonliniting exanples. 45

0000052837 24 Exanples 1. Reaction of a polyisobutene with a

Styrene-but adi ene copolyner in a Friedel-Crafts reaction 5 15 g of a

pol yi sobut ene havi ng a nunber average 1l ecul ar wei ght M of 32,000, a

pol ydi spersity P : azplef4 Nt , 041160% aRreads;- oliefiimecont ent

of 33% ar e% |éé0?l\l/£%allglr$0§€%%1s (a)?ébl—f%%;e%%;ni g ofe & QRYeyen 8f o bigadi ene

and styren&3FkPylehala shoSFFBnM 0 Bayer AG) ar e %52@1 ed I'h P250 iy " of

CHC13. The cesbabrbpe anr® hyidregenpaePiatesoyr  Aecked Yradk, CA dafplf ‘i s

taken and 2.i2¢0g, afa,BE3; 0l Catfnl eNa@l e KbsEGQenryMeEdded &€ r oom

t enper at W g 4@yt B8 HEHRI HNGoMuKé Uy, 'th.niasxtﬁrseﬂusinrgi mnaxiraﬁtmt,atora Huced

tenperature_in_the 8shours and is then introduce

15 into 3 fr(?ranﬁgoglﬁl%g%%o’ﬁ%lggaé???%ﬁ%g\%ilgor ously, resulting in

precipitation of the polynmer as a grayish whit rubber-elastic mass. It is

dri ed over Ahghtinvanhiem 3P e¥FeHides @r%665£%¥:9ﬁ?2rdn9 B87%yield. The

sanpl e i s warlkddobptanal dgowsityve 2oy TractioRMVRE splectaash #TEhet sl e

di spl ays; ¢ Wuy1Y bbHesep e sinan iai gnaddi B molécilandietightppmpaciveh have

di sa{)pe?r esﬁc;tlﬁ,igggug%ggﬁ ‘a t%fitn%'ieas§5 R@embil BBs Bdgd ﬂ\ﬂz&iipn@big/atsﬁahut em235

sweats fro €.S e (stic u - r.gdu $ 1 b&¢ hanged.

2. Reacti orFe(}fecéeggEW@o U n@néh\%w {E%&g ednno}g(']::ehga'rL E(ra%cgdl{eaﬁ- (Ca)r gfbt s reaction 100

g (5.6 nmmol) of a polyisobutene (Mh = 18,000, PD = 2.1, a-olefin content =

65% ~- ol efilre gamsent In@OWicar @LlEp SRANEES FPS0PSHILSAPYSLNEHEERIVE-H S of

phenol (25 wAmh) adkeoBtssmdhied bynsi6h i mfoc€H€13. The sol utions are mi xed

in1 a1l 1 four-necked flask. 2.56 g (10 nmol) of BF3-phenol conplex are

added at 1 g %%’Hé%haglﬁgcuﬂz}ef@i?hweréa%t?ﬁrlef pedy Bdotemeseapedat ure for 8
u :

h , th t i nol Ay " oy
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70C, 20020 :t15 igventdan 5age jasivaptagempdioyi BEBITERA HeABFT 40 The

1H NMR specésmpbiftiche sampie joodCDREGIPEalizdl ayopereidp|ansdPrgI’Pgnal s: 7.2
ppm (doubl ef ,n 2H)ermd mécRBAL &40 Wloptr t leOH)Thub, 8tbpnp¢ kgl ebmpsitidns75 ppm
(singlet, Zg%t ‘]heSFsi %@@egsk | &Lamp@80H) , vdrPYoRBNMGBE A Llor $88DHNg 45
0000052837 t%—% e%ﬁ,tﬁ's On © n@/opr0|f3ila§9ngfiﬁﬁze. ?‘nw opl efi & apbudtigedene
reaction) 332CPR15NW Ilz ot " Ppal \él sobut.ene (Mh'= 25, 00Q, hPQegi%B%nCrﬁS

a- ol ef i n28oAPEMIBrygng Lhe| 53510 nf%ﬁ’fsf:anf@/éanaZe ?@fe i N

f our - neckedof | pekyrfert sudfareh. Fugherposed e uEoRatrsEr é’ﬁlgﬁff The

pol yi sobut epeadsive adodyitobd 7@ unddr their ctpaivagpves sd Yegaedated to 5
nmbar for 30.8hpat 85i1:i2y0wgtRfa MElreki avabdy drfi gelameraddBd sandyt he dutaer e
Is stirred S‘B@&?ﬁ»&w%r uRddPgdeNihgs ks Painwdrabiti 6ngeI aheka0pal pudies. A

further g o efli c _anh r e Lhe £ heryd s stirred
at 225C %& a%oﬁ%?,?l&“m%ﬁ%%%ﬁ t%x%%@ ér%af%%%hggﬁdgg i)gs?q?g?mved at
180C/ 3 nbar ©BHPES Fotlsy &y APOrRt Tt THRV T RS Gue 1 S %I s%o /ed in_hexane,
filtered undévaptassansdyanandnce V&Fyi Al drepdegceynty undergo demixing,

which in the case of polymer compositions known from the prior
art is reflected, for example, in sweating out of one of the

35 components.

In a first preferred embodiment, the component b) is selected
from among elastomers having a glass transition temperature Tg of
not more than 0°C, preferably not more than -10°C.
40
The elastomer is preferably selected from among acrylate rubbers
(ACM), chlorosulfonated polyethylene (A-CSM), copolymers of alkyl
acrylates with ethylene (AEM), polyester urethanes (AU),
brominated butyl rubbers (BIIR), polybutadiene (BR), chlorinated
45 butyl rubbers (CIIR), chlorinated polyethylene (CM),
epichlorohydrin (CO), polychloroprene (CR), sulfurated
polyethylene (CSM), ethylene oxide-epichlorohydrin copolymers



15 rotary ©000528&3F7 (up to 180C/ 3 nbar). This gives 360 g of a i tough,

el astic mass conposed of polyi sobutenyl succi nic anhydride; yield 94% The
infrared spectrum of the sanple displays CO vibrations (V~0) 20 at 1860 and
1779 cm 1. The saponification nunber (f8\) was 3.5. 4. Sulfonation of a

pol yi sobut en 50 .01 I L2 ol yi e in | ar mass
of Mh 25 = (5?,03006‘3‘&3?feo“ne‘§%Y§°§gfghpe§rp%gﬁ’§??%ﬁ]~ m&:/)’z.% ég%QI%E@-OI efin
content of NESYFaLt e HPRAIG VETRIn 1Y 4} %’ﬂ?@?éﬁ%ﬁle' 1855 J5EPOSY g% 02 nol)
of acetic amEEPYNi detlykermtde@pyient overPyPerss(EPND. Gﬁyﬁﬁih)arogr EPARAS C
aci d. The nipxhyr ethplaid-omeglt aceeacs anperlymghs 6B heé luegdnpdadi s st opped
by nmeans of. 200 ol (pkup0 fR{SBESH i cIhe FRieaBo( rph@se dropyepaeat ed of f and

th t1 on . xt d h i bah 2 R . Th
hoxane phad e~ BYLTL GG p300) Sepoliied: (Mol Bl BRODEMR - The

tary..ev r S
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890 H); o Q%mRRY, ( 8hPGbF1-2H8A1h)nd0s Syrdmeanti aniand hruhieaksag80 g (0.01
nol) of a pc%.';é@u%%%ﬁﬁ?e ving a nean nolar mass of Mh = 25,000 dalton and
a pol ydi spémr5| ty =2.0 and an a-olefin content of 69% are dissol ved
in 500 mM of n-hexane, and 45 2 g (0.018 nol) of.thiphenol are then added.
The reacti othe sogpapeet By ofddbe BRLIYRSH OPMPOSE tBpR.- Phetsl PESRBIEx. The
mxture is ialdenmednt prefeotblov eonbyghses tajt dicast aBe HAASOPMEAIVERED rR2%t i on
0000052837 A6 lieasst 6ppesrdiyatiRanadodbr 208cedoagbmatihagraiup .- THéeget hanol phase
| o separat e Aldo@nd phesseanty @Bl xidrayiensasheroanoichgredet | mes wi th
200 m of mEthanol. The DexonGRN358 3:RYARY Bblondne 4)Cha- Tt o
rotary evapgtrardr. This give 0 5 14aht-colared, resipzLike,
el astic nas¥refisgppliopotRmies éﬁgfe%%%‘ftc?g!l Tﬁf\ﬂc\)ﬁqkl N CD 1%, &6 scans
at 500 Miz)elagt®omepm (HowPuradiers £FnerelqFalayi dnd-Hih=d 7 P8R 0
(super i nposet-tlrinklagesma 4)so beSpppaelti rRylederesggd 1) ;9WeP5tHpm (ri ngl et
2700 H) 6. fpmdndebatapobiyé salbisitemerdShdviva) ut soprede 50Mtent0o2fnoh)1bf a
pol yi sobut ' N SRk aBRGSEHdm MY £0250908y dadilghit ,abdsad on

V wéi ]
pol ydi sper sj .t = n_a- i t efivRdr H2g.in 600 m of
tol uene is } é/actel\(/%\,"’hl n°a. ng Scrh%nlengﬁ%i%srkkfgi%ég 408 |9 2Qf 89 pig;acid
i s subsequettyiPRETREGadTRRe %&Sﬁrpglefg At ed Q80 an%qg%A 5 @20 mmol )
of H202 2%luubkar and agdetMRFRfs&Or THEATRIG uAB PROSTHY %f’%@ for 45
m nutes. Afpert<eold figrther oorusdrped aett kS lashe TR URDLIENGFh&SBPPSLEEPRT at ed
off. 0.5 g §AOHE®rkesehtf Ofiveret izt ehiish sedrserisenttyleatedneo t he or ganic
sol ution, t | X8 b ScORESI AGR] RohBah&sk t) QA6 abdidhst $nel0 nmol) of
H202 sol ution 25 is added dropwiiSgerAb) ehave ROWE g8t a0 1 dh@ cBgHERHSe Phase
i s separated gﬁ and the o nc'co%h $& 'gm Se?.%g with 100 m of saturated
NaHC03 soP ud? ,°°ng°FPPan \g\gqfé'r an% TO%) r#gaho Saturated FeS047H20

sol)uti on. The organic phase is evaporated at .

o A further preferred embodiment constitutes polymer compositions

comprising:

35 a) at least one polyisobutene-containing component based on a
medium molecular weight, reactive polyisobutene which
comprises at least one compound containing at least one
functional group which is capable of reacting with a
complementary functional group of a compound of the component

40 b),

b) at least one polymer component which is different from a) and
comprises at least one compound containing at least one
functional group which is capable of reacting with a

45 complementary functional group of a compound of the component

a),



100C/ 5 nbaP00A05283t7ary evaporator. 496 g of polyi sobutene 30 epoxi de are
obtained as a |ight-colored, soft resin-like mass 1H NWVR (in CD2C12, 16
Sscans at 500 MHz): 2.6 ppm (doublet with fine separation, 0.7 H); 2.55 ppm
(doublet with fine separation, 0.7 H);91.85 ppm(ringlets, 3 x 0.3 H); 35 -

1.8 ppm (rinpglets, 3.x 0.3 1.5 m(ringle 0 . m (ringlet,
2700 B 7. Chni h%a?%?ﬂr%‘?‘_‘g'd aﬁ?ﬁ??%%b%’?eﬁ)ﬂgnﬁﬁgﬁgl é%@%ﬁé&%ﬁ‘ QioRpm (1110
pol yi sobt ueny| BReRBINHr e Ed SeMPRINGS [58BaPAe e‘?(%rﬁﬂré“lgga’ﬁgeﬁq‘%]soﬁ%d in
580 g of xyl eneadndap$ avell ciaradyotd, faour - neck flask. 7 g of fornal dehyde
solution (37~) are added and the mxture is stirred at 90C for 30 m nutes.

10 g of gi gEt hyl2pbRgr-+ A d4iitahe£40~) are then added and water is 45
distilled out at 160C." The solution is subsequently evaporated at

0000052837 27 140C/5 nbar on a roatary evapor r. [ [ .
hi ghly vi sEBEiste RHIPOSE&ECBE dF by RIGSE tw?@ﬁm,tlgbée%?slgicin? o @
CDZCl 7), 5“pohylemwiitaany fphehionals groupPshges feiedent. PABW & Jiaict 108AL be
seen at 3. Grppps (W idBHEaN( CEBYR)wiand ode28nppimey Aro- EH2mNg CGHB)ad)entabdntihese
cor r espqad»EGnalehb MtAivebRybendydr@xy paiPo| ¥ sWaipbanyk ez argvee. 10 15
20 25 30 3%u€9aff§ cé%% %%ég gZy functional groups. The component b) is not

restricted to compounds having elastomeric properties.
Preferred complementary functional groups of the compounds of the
15 components a) and b) are selected from among the complementary

) functional groups in the overview below.

Overview: Examples of complementary functional groups

20 Component a) Component b)
Terminal double bond Aromatic group
heteroaromatic group
-SH, -SiRjH, enophile
25 |Epoxy -OH
-COOH, -SH, -NHR, -NR;
Carboxylic anhydride -OH, -SH
-NH,
30 |-om -NCO, -CRjHal
epoxy
) carboxylic anhydride, -COOH
-COOH Epoxy
-SH, -OH
35
-NH; Carboxylic anhydride, -COOH,
-CH>Hal
-SH -COOH, -SH
40 |-Si(OR)3 -Si(OR3), -OH, -NH;

Hal = chlorine, bromine
R = alkyl, cycloalkyl, heterocycloalkyl, aryl, hetaryl.

45 The component a) preferably comprises at least one medium
molecular weight, reactive polyisobutene having terminal double
bonds and the component b) preferably contains at least one



We claim 0000Q5A8a®%r conposition conprising: 5 a) at |east one

pol yi sobut ene- cont ai ni ng conponent sel ected from anong nedi um nol ecul ar
wei ght, reactive polyi sobutene having a nunber average nol ecul ar wei ght M
in the range from 5000 to 80000 daltonZ@nd a content of 10 term nal double
bonds of at Iea t 50 Liy IS | ecul-a

reactive pét gbﬁt%%e‘ﬁh e%?x u?éé 4§QPB é dﬁ%qgngk EF§§%9m3h|ch
is di fferer’?P“filsoH‘%’)‘ PrleffezfabAYCBFrﬁ‘b’é‘T’t’rrbﬁhéspE VR c? & [CATt
conpri si ngsuasabbapboeftr igdelatrhébstaldnd asobyi sodei en@qta@mngoade*@mr@wt of
a- and/ or whdeubhevdohuls, desat-ibeasibs: Molr%st2p B). A conposition as
claimed ign claiml, conprising, as conponent a), at |east one polyisobutene

derl vat I Veé[‘ﬁ\{“ Crémgs%%?gé nabl CQ¥€£ I Qariegt:egt }&Qsémcﬁ“@r ?Og%mgpg VQ'PJ.%'J €

bonds pres Mo acti1ve po tene 1n

si ngl e- sta@é’“tﬁ’lrlﬁﬁttt%t%&é’"teﬁﬁEFPZﬁ%?‘?]z&ﬁr&ﬁeg f‘éﬁ"ed from 25 anong: |)
reaction with a conpound containing at |east one aromatic or heteroaromatic
group in thg prsaeaetobnarn@ieyleatonpored alfy shet fognwka a conpound

al kyl at egy by 30 pol yi sobutene, ii) reaction with a peroxy conpound to give
an at least partially epoxidized, polyisobugene, 35 iii) reaction with an

al kene whi ch has an el ectrophilicql substituted double bond in an ene
reaction, iv) reaction with carbo hydrogen in the presence of
a hydrofornylation catalyst to giv at 40 |l east partially

hydr of or nyl at ed pol yi sobutene, g2 reaction wth hydrogen sulfide or a thiol
to give g pol yi sobutene which is at least partially functionalized by thio
groups, 45 0000052837 29 vi) reaction with a silane in the presence of a
si'lyl ation cata ‘Hyst to give a polyisobutene which is at |east partially
functionalized by 5|Iyl groups, 5 vii) reaction with a hal ogen or a
hydrogen halide to give an at |east partially hal ogenated polyisobutene,
viii) reaction R endaRberaneaahd SdsRepdent Loxeiansy érerbatagdty @9 ive an
at | easta@arti atil-g;énedikgiy| dyddody, pdlkpixyobut kaeogemd i x) reaction with SO03
or a conpound cepakl Ry@foderl easicngcsS@Akiya, ganeé a pol yi sobut ene which is at
| east partially functionalized by sulfo groups. 15 4. A conposition as

cl ai med in ﬁa'”%ff ogHIghe! O TS SOTRQUAL- GREAAGE Y] Bs S £Pedded eouhl £p1 o
to further ¥uncti SKar g st one ehyde and at
| east one ami nelwoc?ﬁ Piﬁ%r%ﬁakf g’%ﬁgl }PI ar 2 ec%ndtary am ne function
to 25 o,B-ethylenically unsaturated double bond

The styrene compound is preferably selected from among styrene,
o-methylstyrene, o-chlorostyrene and the isomeric vinyltoluenes.

30 The monomers II) are preferably selected from among esters of
_ a,P-ethylenically unsaturated monocarboxylic and/or dicarboxylic
) acids with C;-C3p-alkanols, esters of vinyl alcohol or allyl
alcohol with Cj-Cip-monocarboxylic acids, vinyl ethers, vinyl
halides, vinylidene halides, C;-Cg-monoolefins, nonaromatic
35 hydrocarbons having at least two conjugated double bonds, N-vinyl
amides, N-vinyl lactams, primary amides of o,B-ethylenically
unsaturated monocarboxylic acids, vinyl- and allyl-substituted
heteroaromatic compounds, «,f-ethylenically unsaturated nitriles
and mixtures thereof.
40
Preferred monomers I1II) are, for example, vinyl formate, vinyl
acetate, vinyl propionate, vinyl n-butyrate, vinyl stearate,
vinyl laurate, vinyl chloride, vinylidene chloride, ethylene,
propylene, butadiene, isoprene, chloroprene, methyl vinyl ether,
45 ethyl vinyl ether, butyl vinyl ether, dodecyl vinyl ether, methyl
(meth)acrylate, methyl ethacrylate, ethyl (meth)acrylate,
tert-butyl (meth)acrylate, n-octyl (meth)acrylate, ethylhexyl



20 give a 06RPOIZB3vich is al kyl ated by pol yi sobutene and additionally at
| east partially am noal kylated. 5. A conposition as clainmed in claim 3,
Wherein, in stepiii), malefic anhydride is used as al kene and a

pol yi sobut ene which 25 is at |east pargially functionalized by succinic

anhydri de 9houRS.Layolu ! %e@mglf&ma LoD A% lcaRd, i n ol aim 5,

wherein th tl ahl %4 i onall eerl SUCCI nic 30

anhydri de SFBEIB%IPEO%JLFH] &d IE]o‘”an YR&r+ ﬁ?l%tl oneﬁnlyzgf‘Pon Selected from
anong: a) Nedéhybranya¥pafam, eastybieldeni Aethacyy \aideporiPaobitdHEsshich i s
at | east pantii altynfumetidimal,i 2edamy sSwddiyhppt déiBs Fruapzliamddarnole,

succi namsdg gL, PYRStr { BAC @R avh { ot td i9astnanei 2l @l hepegi ve a

pol yi sobut ene”which is at |east partl ally functionalized by succinic ester

groups, and 40 reaction with at |east_ one.t hi o iV t ene
which is atThleeﬁgT‘p‘b%‘?’ﬁ&? | y5f ﬁ'ﬂ’é?l%ﬂeaqerag’&ybsesuctce%fg% ?@%Jé%/egoq c?%pg)s 45
0000052837 wddch, C%I“Iémﬁﬁysﬂtnl &R &@eﬂ@%&PPHY’&?%?ﬁ% Shferei n the
hydr of or myl at ed pol yi sobut enes obtained in step iv) are subjected to a
further foungti ghaki 28t tenisel et @difroMmmmREgon5thY t@adt wenghtt dhethe
presence of an %'p@ﬂe 5019'%6 310! ¥f spbutenre WhHL Ch et cbRpstn@astial ly

functional i zedﬁgl % i(% groups, B) reaction with hydrogen in the
presence of a Hydr §§Wé on 10 catal yst to give a polyi sobutene which is at

| east partially functionalized by al cohol groups, C reaction with hydrogen
and ammonia or a primry or secaidary am ng in the presence of an am nation
cat al ystisl5 to give a pol yi sobute chls at least partially
fLﬁncti onal i zed by am ne groups. 8. npo%"c(ﬁ?n as claimed in claim 3,
wherein the polyisobutene which i ained in step ix) and has been 20
partially functionalized with st¥ oni ¢ acid groups is subjected to
neutralization with a base. 9. A conposition as clainmed in any of the
precedi ng cl ai ns, wherein the conponent b) is selected from anong
el astome2G 25 hdéheneg a gl ass transition tenperature T~ of not nore than
O-C, preferably not nore than -10C. 10. A conposition as clainmed in claim
9, wherein the gl agbogkd H3S agel €6d18d iheprad@MOLy @Er phat endsttier ay(AGHAn
chl or osul f onat e%E%‘O eol ﬂg yI ene (A— CSM, copolyners of al kyl acrylates
wth et hyI ene ( st’er urethanes (AU) brom nat ed butyI rubbers
(BI'lIR, but adi ene é chl or i nat ed b bers (CI I.R | ori nat ed
pol yet hy % ) e &p |t(9hF’ t oPY dtE 9Pt ey SrBf)Jfae%ee( F uT}?urat ed
pol yet hyl ene ( C8Mjpongniyg| &heto IT1), of at east one compound selected from
among dienes having conjugated double bonds, acrylonitrile,

methacrylonitrile and mixtures thereof and

30 III)from 0 to 40% by weight of at least one monoethylenically
unsaturated monomer which is different from I) and II) and is
) copolymerizable therewith.

The polymers b) are prepared, for example, by free-~radical

35 polymerization using customary methods known to those skilled in
the art. These include free-radical polymerization in bulk,
emulsion, suspension and in solution, preferably emulsion and
solution polymerization. The polymerization temperature is
generally from 30 to 120°C, preferably from 40 to 100°C. The

40 polymerization medium for solution polymerization can consist
entirely of an organic solvent or can be a mixture of water and
at least one water-miscible, organic solvent. Preferred organic
solvents are, for example, alcohols such as methanol, ethanol,
n-propanol, isopropanol, n-butanol, ketones such as acetone and

45 methyl ethyl ketone, tetrahydrofuran, etc. Solution
polymerization can be carried out either as a batch process or in
the form of a feed stream process, including monomer feed stream



35 oxi de- epoORIOG2@I7dr i n copol ymers (ECO), ethylene-acrylonitrile

copol yners (ENM), epoxidized natural rubbers (ENR),

.et hyl ene- propyl ene-di ene terpolyners (EPDM, ethyl ene-propyl ene copol yners
(EPM, polyether urethanes (EU), et hyl;_epe vi nyl acetate copolyners (EVM,

f1 uorinated 4 ubbet wﬁ 'V{‘netfn algrac%tfj %?gn qpegg{o%s( Fyy@fergﬁ@@ylsene
b

oxi de- aIIyW &t cog ¥ SO utene rene [of0) ner s
(1R, i soﬁ?éﬁéathtfé‘eren( tR) thRi 9§94 ST EEPPECIRER) | mna’ |P?ﬂ%b t{‘K‘]

t hi opl ast i pely@Yjzstioreméxburadrane irfuldeeised SBER) Pl@é?leﬁoﬂeyl tR®nt ai ni ng 45
acryl oni tripbeyhet agh € ebbels {(hd\Bdssedatbokgdtebrioaithengolymerization
styrene- %uttgﬂggfl?tlﬁf@bﬁ{ds +tRBdr Bh XIS JNeh80ho1ymd2ARRR53831iBdudel . isA

comoosmoleg’sgq%%,rtn?_e Ant ARG 106 Al Beefbpd lrzgnphs&sapawefeed

conponent roma

pol yrrerlzeéFéSB’BFyn%%‘i%chBFﬁPBO‘I‘%y %gﬁ’é’i‘sﬁn%rsat "8ohBotind of the
f or mul a R3cGncetiZadiprRyr@dérat RIhairl TRANApENERE HEhE mépf@ﬁaéﬁ%ﬁprbfnbne
anot her, 1%hbygodgedrifak-ic3ozahkyl, hydroxy, al koxy or halogen, .} R3 is
hydrogeqoor Cl- Ce-al kyl, and, I1) i f desired, at |east one nononmer whi ch S

different from.- 1), [s$ dc%%(gl ngféfé)lreadtlggieé\ﬁ}t}n&qqatgggnagrée@@}am,e

a, (3-ethyl Rt (%zli?F Unsat ur at e 1 Qces oL..preparing a
pol ymer corPﬁc‘iQi"f’l%’ﬁ %P FEOPPRET" | oF 3 E Igetxamﬁ IPE: Mpri ses

bri ngi ng atpeh-“eastieon*'eerrfmbyﬂlté’éba%lﬁé"%lcﬁﬂeal KRG UM RERT 2aFt 3R at | east
one 25 pol yemanbhtehidhrties tabhtel eperatiieef R obrdimeg-hydt-2rlt @l ceaittact with
one anotlt'gerbut%@pefoﬁp@&&e%a@hﬁhm Idr eyaloallihhastier ezn tbepaonpnent a)
compri ses al Jf egst . Ofginal (tsspliulagidanieyat bye: abding23Recryponent b)
conpri ses gt eagl one. polyer ybel) £ac falm aj;ale%% Qg gonpl ement ary

functi onal YFrdup tEpa it 5} and the_conponents are
br ought |nt10 coﬁF&'E%shlncfé'F © ﬁﬁf"f‘?% W&&F (GHPES oﬁ' PaPt of the
functi onal igobupgreeditileys 14’ QZWWYFBPVH% ia5dda pBRyHIut ene

deri vat iame dikaleanttah ofd ammbeasn palts,of.ghethip At uroRdst preafestihiiln a
nmedi um nol ecyl-ag 8Bl ghéobutgaaiteye2 ppl Haehe| 2AE2+imidlazionghe2syhge or

nul tistage rlg,%%kg?naélzzatalz%l&%?be%f&rfaﬁ%éﬁeamm ‘tHe) ab@acid@t it h a

compound ¢ ; LNi 1 &ast gp@sg&&ggq}ddc‘s oL hetgro J(pl?%ghggpwéé n the

presence of° SaP y ati‘on cat Ve onpoun | kyl ated by 45

pol yi sobutene, and, if desired, reaction_in a further functionalizat,ion,
25 Further suitable initiators are hydrogen peroxide, hydroperoxides’

in combination with reducing agents and per salts. Suitable
hydroperoxides are, for example, t-butyl hydroperoxide, t-amyl
hydroperoxide, cumene hydroperoxide and pinane hydroperoxide, in
each case in combination with, for example, a salt of

30 hydroxymethane sulfinic acid, an iron(II) salt or ascorbic acid.
Suitable per salts are, in particular, alkali metal
peroxodisulfates.

The amount of initiator is generally in the range from about 0.01
35 to 2% by weight, based on the total weight of the monomers to be
polymerized.

To obtain the desired molecular weight, a regulator may be
employed. Suitable regulators are, for example, aldehydes such as
40 formaldehyde, acetaldehyde, propionaldehyde, n-butyraldehyde and
isobutyraldehyde, formic acid, ammonium formate, hydroxylammonium
sulfate and hydroxylammonium phosphate. It is also possible to
use regulators which contain organically bound sulfur, e.g.
di-n-butyl sulfide, di-n-octyl sulfide, diphenyl sulfide, etc.,
45 or regulators which contain sulfur in the form of SH groups, e.g.
n-butyl mercaptan, n-hexyl mercaptan or n-dodecyl mercaptan.
Water-soluble, sulfur-containing polymerization regulators, for



000005283709P0052&FAction with a peroxy conpound to give an at | east
partially epoxidi zed polyi sobutene, iii) reaction with an al kene whi ch has
an electrophilically 5 substituted double bond in an ene reaction and, if
desired, reaction in a further functiomlization, iv) reaction with carbon

monoxi de and Ry L o8 %&%ﬁfe gsche cﬂfsxﬁfﬁé gofngal%' qn:€abalyst to

£
give an at -1 eas i soput en
desired, r&XELPBR ?'ﬁ at?]der Fﬁ@i‘ﬂﬁﬂﬁ %’{%ﬁqéa gﬂmg qbﬁeg(‘:lf:ﬁo \/\f‘HV]hydrogen
sul fi de or adcphpdl of et hiel presédee }bffn?a/]c&toallf’?étldfﬁ o> 4y @sabpBryt sobut ene
whi ch is l%habrheasér paliylalhay iflascéudnals zeédobyféim ®rgroups, vi) reaction

with a sid aRerLBnibeons@ngree of a silylation catalyst to give a
pol yi sobutene which is at least partially functionalized by silyl groups,

20 vii) reaction with a hal ogen or drogen halide in the prese ce of a
cat al y)st ot feFBELFRFagiR] i ¥ %‘SHFa??gﬁ“%/ %8“ ahP R+ 5% S aﬁﬁrp?g‘iﬁ’c?

hal ogenat edhgobyiyoeut epvaltizn 9PPF?Q‘FQ§&“Ct’q°0ﬁhW Pﬁlﬁ“%fzéﬁéoanﬂemuent
oxi dati ve eIndavagepdbympwecdmtabn| eastegard,i dbk yexardrlex oatbe

pol yi sobyyg %@.ym@ﬂ@zhi(ioﬁ &aGige@B tWké hoSGkdh AempecotPamnGeapabhe of rel easing
30 S03 to giyu méx ggy tg&ﬁg%a%fgh 46 dnph €8St RARI Aoy Lungh | onal i zed

by sulfo groy gyt A BBLs\ G ‘éas%' ¥Pe ODIA AL aBY A RILGERS @S

cl ai med in TOr&* ﬁ]tiﬁs lfS
E. A52. An. AEnA[tlASOASA@n‘AF@]ﬂ‘PaA %‘tlp@.}‘ customary initiators which are

. A. An. A5. AQuAtAblA. :&yrAt—teﬁ-frAEieCAILAPNW\%ZAH20¢\Y11A[E]Q%@9¥adS°HN’<mnr for
zupj e_ZTY cal-apllbCcpéeak]da] cayaabpataaldid] pakbead oajlfattkea) cal] ca] cal] ca] c
all caj CaU] 5:’]38 LG@;CN&QJOCQLG@}Q‘?J%YdrO en perox1de In this way,

SVRUY\ UX~ c o SC%A] caj ca
ca] cal] ca] ca]ecg é! ca ca?](‘:efaél ] ] glc;ﬁ]?‘l {:g]gar] g%%chMcg@l} Joald
"B D#G####F#ﬂSSSS (((QN)) / ***I\/Hrzu01 e [V]c]ca] ca] cal ca] cal] ca] cal] ca

] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca] ca] ca] ca] ca] c™a] cal] ca] ca] ca] ca] cal)] ca] ca
Ul ca 20 The present invention also provides a process for preparing a

M-P++(, +, V,pdd-yireX- Gohpad T 430 Q%1 dd 4333 4b45eysnhe] XjomplrVEes | malfigiajgcal] ca
] Cfa]U] c]a] C]alélth]egékcak& lé]o%akcaéc&ﬂm]rﬁa]gcaéﬂns&]&aulaqa]aﬁataca]éa%}tca] ca]
calU] ca]ca] ca

<<| =0==@C> %Z]C?xr n’rtﬁf) XSe]nta]tggfefr nrtlzal]nccz;l)] égﬁ%%]%éﬁ’]“éé‘fcaq C
ajcal] ca] c Jcta‘U]oc’ % caU] ca] ca] ca] cal] ca] ca] caU] ca] ca] cal] ca] cal] ca
4CE6FOFFHGHHHI | JKKKKM+OOCPPPQRRSSTTTZUOJ d_YT] ] cay] ca] cal] ca] cal] ca] cal] ca]

ca] cal] ca] cedfealoatcad calcaUtoakbea U erjaredtc a) cﬁ?f@aﬂléa]“@a]iéalﬁ%ﬁa] ©2€ ca] ca
]ca TTTVAVW@&)@MZZZE&&\&é]]:]%ﬁ‘\‘ra"éﬁtﬂ’ thek c®mponent b) comprising at least

]1a4<3]0br i){ WHE & Hlesza];ﬁaéﬂ Galchabhea] £ llLalkcahs ad & 1eadheatl ¢ abwalieablical
aj caljcaj c C e co nen e
rbcScVved aﬂ%@ zhﬁ%?ﬁj%g%q}z ?‘177%@][&&] FRLESY énd th U el ba] ca] cau
]ca] caU] a ca cal' cajcatyca cat‘f ei caf%% calU] ca]ca
fa] cay Cd’]}b’?ﬂhcé*t IIrSSBJﬁcf?art of the functional ou
sstt AvDvkwnw} wwwnxyyzQ | | } }a~~\| vgkfa\ W U] ] ca] ca] ca] caU] ca] cal] ca] ca] ca]
ca] ca] ca] cald calgaapeathe apospidrealionlp £ tea fpd shen fagjcsdtdabe ad L djhea) ca] ca
\ _m\ Xc{ upkerddnld cavkael ealma] eabepld o] cabbeaben]salien] oa] eafimald] ca] cal]
Ca] cal] C?% f@é Cf:a] E@QLE?J&PJ&%CQLEQM %':é]a?@nce may be made to
; adp{ ~r u 2, Ul C% C@ RS Eé‘lﬁﬁ] ahcaheal &) cagheal ca
U]ca] cal] ca ca ca Z ai alca ca
Yu2Lgbe) | . 1ERAFIPRF El} 1 615‘]9 Sfca]] Eg %‘gﬂ] c&PEEN £81 R ca] cay]
caly] cay ca] tla]bauqrw]rea]re*af}@aqma‘]eéaq%a ca] ca] cajca "=@
zuoj e [ U UY ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca
U ca] caUpgafiaUlmhaheabaaih cajiakeatbeapant dgli1éwing nonlimiting
>36\ _U_" &) g} ﬁt{V gkf " [ U UJ ca] cal] ca] cal] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca
] ca] ca] ca] caﬁ? ]] caU] ca] cal] ca] ca] ca] ca] caU] ca] caU] ca] ca
u' *3*24qt B{ vpkf " [ V] UU] ca] caU] ca] ca] cal] ca] caU] ca] calU] ca] ca] ca] caU] ca] cal] ca
] ca] ca] cal] ca] calU] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca
*-dgfi,/ Gmz#&ehs~~ysni d_ZU] U] ca] ca] ca] ca] ca] cal] ca] cal] ca] caU] ca] calU] ca] ca]
cal] ca] capkca] ca] ca] caU] ca] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca ;



24ps| L[ " ~yt41P95384 L a] ca] ca] ca] cal] ca] ca] caU] ca] cal] ca] cal] ca] ca] cal] ca] ca
U] ca] ca] ca] ca] cal] ca] caU] calU] cal] ca] ca] ca] ca] ca] ca @ghYi | cf
UX} xsmhb] W U] U] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] caU] ca] caU] ca]ca] ca] c
aU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cad ca X{ SZVY[ "CFM
FI H{ vgkf a\ \%%? gl.ca] ca] cal] ca] ca] cal ca] cal] ca] cal] ca] ca] ca] ca] cal] ca] cal
E?L?a] E?] {:3\! U cia] cia] ciaU] calca]ca]calcaljca X [ ehknVY[ *"CFM

vgkf a ca] ca] ca] cal] ca] ca] caU] ca] cal] ca] caU] ca].ca] ca] ca] cal] c
ca] ca] ca] cd]-caljessréapcaf C%.J]LH] J@%’FBU]?J]‘%L‘T X a ]Styki“e]mt]ada] ] Hcalcal]
] kOYb@ &10%&' ( )cdBl#he% RE & )Fiietd%EGo8fYs -reaction
10% 0&' ()5 10% o0& ()--$10% & () - ya

HWU3! {O&gO‘V kel 'hQ&:leg/Qp&uﬁ)aeE A OB b1 B | PSR () -
G'!v0&10%0Q 8( g? '6|ﬂ0%g;&§§g%??rél?ﬁ_y‘ %’é; %} & o %t 39efin content of

10' o! &<10%'B&
SRZXG{\"'dﬂU#P@ﬂU 19 lefg® soufept of are lved in 50 ml of CHClj;.
U& () -! nD& 10Vaa &t ( - ¢ O Ihosst &F( put@sﬂ@%&a@)ﬂ $’8Yl1@% (Krylene 1500® from
U&' () - RY“TE%M&ﬁ\§b55i£@6d£§d§&veﬁ@iﬁ'GEE%NJ U& €kel;. The solutions are

I: gigg@%}) OL #1oéﬂ¥%d&Lnecked flasﬁl A sample is taken and 2.21 of
S %) fG 8}5 @L@eﬁu%%tl}oa@ééa Qe doomlPeBetded it lto

10UU! #y8#10%5UEeRInE GVRBFSERr e oY S EATIARAE) ° 7
10" 1094 ] & (I» ﬂmeﬁgoqga@zrqn) 20 {cggié‘%gfg%g f(t;’ﬂll :Fb@dekIhglggtan;‘?j? W0

15 into 3 1 of isopropanol while stirring v1gorously, resulting in
) precipitation of the polymer as a grayish white, rubber-elastic
mass. It is dried overnight in a drying oven at 70°C, 200 mbar:

102 g = 87% yield. The sample is worked up analogously.

20 The lH-NMR spectrum of the sample displays two vinylidene proton
signals (& = 4.7 and 4.8 ppm), which have disappeared in the
product. After a storage time of 6 weeks, polyisobutene sweats
from the sample (sticky surface), while the product is unchanged.

25 2. Reaction of a polyisobutene with phenol in a Friedel-Crafts
reaction

100 g (5.6 mmol) of a polyisobutene (M, = 18,000, PD = 2.1,
a-olefin content = 65%, P-olefin content = 30%) are dissolved in

30 500 ml of CHCl3. 2.4 g of phenol (25 mmol) are dissolved in 10 ml
of CHCli. The solutions are mixed in a 1 1 four-necked flask.

) 2.56 g (10 mmol) of BF3-phenol complex are added at room

temperature. The mixture is stirred at room temperature for
8 hours, then introduced into 2 1 of methanol while stirring

35 vigorously, resulting in precipitation of the polymer as a
light-colored, tough, elastic mass. This is separated off and
dried overnight in a drying oven at 70°C, 200 mbar: 95 g (= 94.5%
yield) of 4-polyisobutenylphenol.

40 The lH-NMR spectrum of the sample in CD,Cl; displays the following
signals: 7.2 ppm (doublet, 2H), 6.7 ppm (doublet, 1.9H), 4.8 ppm
(singlet, 1lH), 1.75 ppm (singlet, 2H), 1.5 ppm (singlet, 660H),
1.05 ppm (singlet, 1950H).
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2259C for another 110 minutes. Excess maleic anhydride is removed
at 180°C/3 mbar on a rotary evaporator. The residue is dissolved
in hexane, filtered under pressure and once again evaporated on a
15 rotary evaporator (up to 180°C/3 mbar). This gives 360 g of a
1 tough, elastic mass composed of polyisobutenylsuccinic anhydride;
' yield 94%.

The infrared spectrum of the sample displays CO vibrations (Vco)
20 at 1860 and 1779 cm~!. The saponification number (SN) was 3.5.

4. Sulfonation of a polyisobutene

250 g (0.01 mol) of a polyisobutene having a mean molar mass of M,
25 = 25,000 dalton and a polydispersity M,/M, = 2.0 and an o-olefin
content of 69% are dissolved in 1 1 of n-hexane. At 20-25°C, 2 g
(0.02 mol) of acetic anhydride are added, followed by 1.5 g
(0.015 mol) of sulfuric acid. The mixture is allowed to react
overnight and the reaction is stopped by means of 200 ml of
30 methanol. The methanol phase is separated off and the reaction
mixture is washed another 3 times with 200 ml of methanol. The
hexane phase is evaporated at 140°C/5 mbar on a rotary evaporator.
This gives 248 g of a light-colored, resin-like, elastic mass.

35 lH-NMR (in CDClj, 16 scans at 500 MHz):
5.4 ppm (singlet, 0.9 H); 5.3 ppm (singlet, 1.1 H); 3.8 ppm
(singlet, 1 H); 2.2 ppm (singlet, 0.9 H); 1.5 ppm (singlet,
890 H); 1.05 ppm (singlet, 2680 H)

40 5. Reaction with thiols

250 g (0.01 mol) of a polyisobutene having a mean molar mass of
Mp = 25,000 dalton and a polydispersity My/Mp = 2.0 and an
a-olefin content of 69% are dissolved in 500 ml of n-hexane, and
45 2 g (0.018 mol) of thiphenol are then added. The reaction is
started by addition of 1.3 g of BF3-~phenol complex. The mixture is
allowed to react overnight (total of 18 hours) and the reaction
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6. Epoxide of polyisobutene
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15 A solution of 500 g (0.02 mol) of a polyisobutene having a mean
) molar mass of M, = 25,000 dalton and a polydispersity My/M, = 2.0
and an a-olefin content of 69% in 600 ml of toluene is placed in
a 2 1 four-neck flask. 0.9 g (20 mmol) of formic acid is

subsequently added. The mixture is heated to 80°C and 1.

4 g

20 (20 mmol) of Hy0, solution are added dropwise. The mixture is
stirred at 90°C for 45 minutes. After cooling to room temperature,
the aqueous phase is separated off. 0.5 g (10 mmol) of formic

acid is subsequently added to the organic solution, the

mixture

is once again heated to 80°C and 0.7 g (10 mmol) of H;0; solution
25 is added dropwise. After 1 hour at 90°C, the aqueous phase is

separated off and the organic phase is washed with 100 ml of

saturated NaHCO3 solution, 100 ml of water and 100 ml of saturated

FeSO4+7H20 solution. The organic phase is evaporated at

100°C/5 mbar on a rotary evaporator. 496 g of polyisobutene

30 epoxide are obtained as a light-colored, soft resin-like mass

) IH-NMR (in CD,Cl,, 16 scans at 500 MHz):
2.6 ppm (doublet with fine separation, 0.7 H); 2.55 ppm

(doublet

with fine separation, 0.7 H); 1.85 ppm (singlets, 3 x 0.3 H);
35 1.8 ppm (singlets, 3 x 0.3 H); 1.5 ppm (singlet, 880 H), 1.05 ppm

{singlet, 2700 H)

7. Aminoalkylated polyisobutenylphenol

40 580 g of a polyisobtuenylphenol prepared as described in
example 2 are dissolved in 580 g of xylene and placed in a 2 1

four-neck flask. 7 g of formaldehyde solution (37%) are
the mixture is stirred at 90°C for 30 minutes. 10 g of

added and

dimethylamine solution (40%) are then added and water is
45 distilled out at 160°C. The solution is subsequently evaporated at
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in the range from 5000 to 80000 dalton and a content of

10 terminal double bonds of at least 50 mol%, derivatives of

this medium molecular weight, reactive polyisobutene and

mixtures thereof,

b) at least one polymer which is different from a).
15
j 2. A composition as claimed in claim 1, comprising, as component

a), at least one polyisobutene having a content of o- and/or

B-double bonds of at least 60 mol%.

20 3. A composition as claimed in claim 1, comprising, as component

a), at least one polyisobutene derivative which is obtainable

by reaction of at least part of the double bonds present in a

medium molecular weight, reactive polyisobutene in a

single-stage or multistage functionalization selected from

25 among:

i) reaction with a compound containing at least one
aromatic or heteroaromatic group in the presence of an
alkylation catalyst to give a compound alkylated by

30 polyisobutene,
) ii) reaction with a peroxy compound to give an at least
partially epoxidized polyisocbutene,
35 iii) reaction with an alkene which has an electrophilically
substituted double bond in an ene reaction,

iv) reaction with carbon monoxide and hydrogen in the

presence of a hydroformylation catalyst to give an at
40 least partially hydroformylated polyisobutene,
V) reaction with hydrogen sulfide or a thiol to give a

polyisobutene which is at least partially
functionalized by thio groups,
45
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5. A composition as claimed in claim 3, wherein, in step iii),
maleic anhydride is used as alkene and a polyisobutene which
25 is at least partially functionalized by succinic anhydride
groups is obtained.

6. A composition as claimed in claim 5, wherein the
polyisobutene which is partially functionalized by succinic
30 anhydride groups is subjected to a further functionalization
selected from among:

Q) reaction with at least one amine to give a polyisobutene
which is at least partially functionalized by succinimide
35 groups and/or succinamide groups,

B) reaction with at least one alcohol to give a
polyisobutene which is at least partially functionalized
by succinic ester groups, and

40

Y) reaction with at least one thiol to give a polyisobutene
which is at least partially functionalized by succinic
thiocester groups.

45



#1098&' () - MOVODSZEBAN e () - m YO #10%me& ()-m 0" 10% &&' () - #e] | [: vU410

U0) &109&& ()- 0) &L0%&& ()- 0) &L0%.& ()- 0:' 109% $+& ()- qO:' 109&& () -

r0: ' 10988 ()-+pgrs~vUa10 3 10%#z& ()- 10%#z& ()-108&10&10& 092#10%&&' () -
’\v92#10%&r&' ()- S0g10%& ()-;|[:vUAll3p " 10%#z& ()- " 10%#z& ()-

L310%#z& 10% #z f.:10%2 #,
102#2102#2 z#%‘ §f6‘57°§683&£% 2 @ﬁé@'ﬁég Cla Jm %( zgﬁ%félﬁ [e}y%gf}/o#z&' ()
“110%#2& () - {@Ylﬁ‘)te 459 }é‘ 0%

$10%&' ()-G 10%u&3(e):tedf1m/oa&'f(U)ri PE| Fumﬁﬂmaﬂezet}%o%leve & f‘)@ among
09#g#10%&' ()-Y O#g#1098' 8& ()-Y ~&H#10%& & ()- (&#10% & () -
01800/3 éfoc(y L#&.@Dﬁﬁ() | g(‘;!"%écﬂh%@ iR 4Kk Rk Q%l:/& 63 -an BxAQa40% & (S -a

Y i 9 ali %"
&()-@ "10%'& ()& yé§ g%é}ze Ta#gg)@&o%&?t )p@f'thél cgt;?Logl 11248
109" & ()-icK b| [\l@bmf@r%x?éb@ﬁ &8 ()- $ 10% & () - 20& @109%8& ()-F &
@10% &&' ()-F 10" "' 109 #[& ()-@r " "'10%"' & ()-@ |[NA410 10"' 10"' 10"
9810% ' & ()- 3HEUX'red®tipn&woeH 0¥agen- in, tiOyEespace)of a hydrogenation
P$' 10%C" & () - G [ : MAME9sE0Lp gﬁbéihﬂﬁ%&yﬁkob&%ene which is at least

partially functionalized by alcohol groups,

C) reaction with hydrogen and ammonia or a primary or
secondary amine in the presence of an amination catalyst
15 to give a polyisobutene which is at least partially
) functionalized by amine groups. '

8. A composition as claimed in claim 3, wherein the
polyisobutene which is obtained in step ix) and has been
20 partially functionalized with sulfonic acid groups is
subjected to neutralization with a base.

9. A composition as claimed in any of the preceding claims,
wherein the component b) is selected from among elastomers
25 having a glass transition temperature Tg of not more than 0°C,
preferably not more than -10°C.

10. A composition as claimed in claim 9, wherein the elastomer is

selected from among: acrylate rubbers (ACM), chlorosulfonated

30 polyethylene (A-CSM), copolymers of alkyl acrylates with
ethylene (AEM), polyester urethanes (AU), brominated butyl
rubbers (BIIR), polybutadiene (BR), chlorinated butyl rubbers
(CIIR), chlorinated polyethylene (CM), epichlorohydrin (CO),
polychloroprene (CR), sulfurated polyethylene (CSM), ethylene

35 oxide-epichlorohydrin copolymers (ECO),
ethylene-acrylonitrile copolymers (ENM), epoxidized natural
rubbers (ENR), ethylene-propylene-diene terpolymers (EFDM),
ethylene-propylene copolymers (EPM), polyether urethanes
(EU), ethylene-vinyl acetate copolymers (EVM), fluorinated

40 rubbers (FKM), fluorosilicone rubbers (FVMQ), propylene
oxide-allyl glycidyl ether copolymers (GPO),
isobutene-isoprene copolymers (IIR), isoprene rubbers (IR},
nitrile rubbers (NBR), natural rubber (NR), thioplastics
(OT), styrene-butadiene rubbers (SBR), carboxyl-containing

45 acrylonitrile-butadiene rubbers (XNBR), carboxyl-containing
styrene-butadiene rubbers and mixtures thereof.



9' 109%&& () 000005 2fAres ()- fF 10%#& ()-° F 109&& ()- 10%&& ()-{S|[:NA410
10 °$ "10% & & ()- (OL#10%R&' ()- L#109%#& ()- OLY' ! 10%& () -

LY 110% & ()-m90 9' 1090 9& ()-2| 0bU410 10%R& () - 10$9$10$9610$9%% $

(0& &}o%%&'() { -0& &10%& ()-{ -0BBIOWR ()-{ ,& &L0%R& ()-{Z|[:bU4L0
&10%" +& (éu }é%%éi 1619 asl QU&Embd-in "15%/&& the PAIAESY klaims,

31098& ( 0L#10 VRS L '
P&lO%&& 0)- o&’ 7 R RRT RSV % 9‘4% f% %E% 03/I gﬁ; gc’i%gm%& -

& ()-y s- "109&&icH- COI&&D/&%M‘ AHABOHmerl YEODRRYTTE L && ()-9:;

FI HhA410 c&  O#10% $& ()-: d#10% & ()-: * S 10%) Q&' ()-  10% & () -

10% & () 510 c&130 & H¥abE: 44d (sG&ene- ebﬁvﬂ)dlﬂ’%&&' the YoBnMad0%' & ()-
0l M 10%CHC&' ()- ~ | M 10% v#

10
where

Rl and R? are each, independently of one another,
15 hydrogen, C;-Czg-alkyl, hydroxy, alkoxy or halogen,
) R3 is hydrogen or C;-Cg-alkyl, and,

II) if desired, at least one monomer which is different from
I), is copolymerizable therewith and has at least one
20 a,B-ethylenically unsaturated double bond.

12. A process for preparing a polymer composition as described in
any of claims 1 to 11 which comprises bringing at least one
polyisobutene-containing component a) and at least one

25 polymer b) which is different therefrom into intimate contact
with one another.

13. A process as claimed in claim 12, wherein the component a)
comprises at least one polyisobutene derivative and the
30 component b) comprises at least one polymer which each have
at least one complementary functional group capable of
reacting with the other and the components are brought into
contact under conditions under which at least part of the
functional groups react.

35
14. A process for preparing a polyisobutene derivative by
reaction of at least part of the double bonds present in a
medium molecular weight, reactive polyisobutene in a
single-stage or multistage functionalization selected from
40 among:

i) reaction with a compound containing at least one
aromatic or heteroaromatic group in the presence of an
alkylation catalyst to give a compound alkylated by

45 polyisobutene, and, if desired, reaction in a further
. functionalization,
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iv) reaction with carbon monoxide and hydrogen in the
presence of a hydroformylation catalyst to give an at
10 least partially hydroformylated polyisobutene and, if

desired, reaction in a further functionalization,

V) reaction with hydrogen sulfide or a thiol in the
presence of a catalyst to give a polyisobutene which is

15 at least partially functionalized by thio groups,
vi) reaction with a silane in the presence of a silylation

catalyst to give a polyisobutene which is at least
partially functionalized by silyl groups,
20 .
vii) reaction with a halogen or a hydrogen halide in the
presence of a catalyst or electromagnetic radiation to
give an at least partially halogenated polyiscbutene,

25 viii) reaction with a borane and subsequent oxidative
cleavage to give an at least partially hydroxylated
polyisobutene, and

ix) reaction with SO3 or a compound capable of releasing
30 SO3 to give a polyisobutene which is at least
paretially functionalized by sulfo groups.
15. A polyisobutene derivative obtainable by a process as claimed

in claim 14.
35
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