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25 crosslinking characteristic of elastomers can be irreversible v
covalent chemical bonds or reversible via purely physical
interactions. Irreversibly crosslinked elastomers are of great
industrial and economic importance. They are produced, inter
alia, by crosslinking (vulcanization) of natural and synthetic

30 latices. A large part of them is used in the production of rubber
articles. Reversibly crosslinked elastomers include, for example,

( block copolymers derived from styrene monomers and dienes, with
physical crosslinking occurring via the latter. This gives the
polymers specific processing properties such as thermoplasticity.

35 Elastomers having thermoplastic properties (thermoplastic
elastomers, thermoplastics) constitute a further important class
of polymers which generally have a combination of the use
properties of elastomers and the processing properties of
thermoplastics. Thermoplastic elastomers have also found a wide

40 range of uses and are employed, for example, for the production
of seals, shock-absorbing or spring systems, hoses, etc.

A particularly important group of thermoplastic elastomers is
made up of polystyrenes, which can be used in the form of
45 copolymers or blends to modify the properties, for example to

improve the impact toughness.
[
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desired properties and secondly are sufficiently stable to

demixing.
30
) WO-A-01/10969 describes the use of linear or star-shaped block
(; copolymers which have at least one polymer block consisting

essentially of isobutene units and at least two polymer blocks
consisting essentially of units derived from vinylaromatic
35 monomers as elastic sealing material.

It is an object of the present invention to provide a polymer

composition which has good mechanical properties and/or good

interfacial properties, 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 M, in the range from 5000
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induced quite generally by appropriate choice of the conditions

25 (temperature, electromagnetic radiation, addition of catalyst).

Suitable compounds of components a) and b), suitable

complementary functional groups and reaction conditions are

described below.

30 The component &) 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 B-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 M, 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.
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32,000 dalton). Particular preference is given to
25 Particularly useful reactive polyisobutenes are, for example, the

Oppanol® grades from BASF Aktiengesellschaft, e.g. B1O-SFN,
B12-SFN, B15-SFN (number average molecular weight M, = 18,000,
25,000, 32,000 dalton). Particular preference is given to
polyisobutenes in which at least 60 mol% of the end groups are

30 methylvinylidene groups (-C(-CH3)=CH,) and/or dimethylvinyl groups
(-CH=C(CH3)3) .

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,
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aromatic 45 or he?eroarom?litC o] a?l'on

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

25 ix) reaction with SO3 or a compound capable of releasing SO3 to
give a polyisobutene which is at least partially
functionalized by sulfo groups.

i) Alkylation

30
To produce the derivative, a medium molecular weight, reactive

<_ polyisobutene can be reacted with a compound which contains at

least one aromatic or heteroaromatic group in the presence of an
alkylation catalyst. Suitable aromatic and heteroaromatic

35 compounds, catalysts and reaction conditions for this
Friedel-Crafts alkylation are described, for example, in J.
March, Advanced Organic Chemistry, 4th edition, John Wiley &
Sons, pp. 534-539, which is hereby incorporated by reference.

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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at least one further substityent. 0052837 6 Preferred further
substituents are Cl-C8-al kyl ‘grou in particular nmethyl and ethyl.
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10 where and R2 are each, independently of one another, hydrogen, OH or

CH3. Particul ar preference is given to phenol, the isoneric cresols,
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i.nclude both_si %qls% ggcgg(te(?rf athrl'gB aTd Ja;cc.eptor |gandn conpl exes,
r(gl ecul es, etc. . provided fHat* tREsB PP overal |l Lewis-acid (el ectron
acceptor) properties toward other chem cal species. Exanples include
Ai C13, AlBr3W“BP3FaBF8F2i§IH¥ﬁ3%IaBFB[E%IEEﬂEﬁZFZPmThﬁbmb ISCE4acAAC2HS5CL2,
FeCl 3, SbClZ:lkyda&hpb. calslyEtesewalkly) atdrorheapalystéss G the psegedoget her
with a 20 invention, include both single acceptor atoms and acceptor ligand
complexes, molecules, etc., provided that these display overall
Lewis-acid (electron acceptor) properties toward other chemical
species. Examples include AlCl;, AlBrj, BF3, BFj3-2 CgHsOH,
BF3[O(C2Hs)2)2, TiCl,, SnCl,, AlC,H5Cl,, FeCls, SbCls and SbFs.
25 These alkylation catalysts can be used together with a
cocatalyst, for example an ether. Suitable ethers are
di(C;-Cg-alkyl) ethers such as dimethyl ether, diethyl ether,
di-n-propyl ether and also tetrahydrofuran, di(Cs-Cg-cycloalkyl)
ethers such as dicyclohexyl ether and ethers containing at least
30 one aromatic hydrocarbon radical, e.g. anisole. If a
catalyst-cocatalyst complex is used for the Friedel-Crafts
(m alkylation, the molar ratio of catalyst to cocatalyst is
preferably in a range from 1:10 to 10:1. The reaction can alsoc be
catalyzed by protic acids such as sulfuric acid, phosphoric acid,
35 trifluoromethanesulfonic acid. Organic protic acids can also be
present in polymerically bound form, for example as ion exchange
resin.

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.
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aci ds such as subéibic @acisdr phospheydre iaai dr 235 1ddld yoraretdanesuhtoni c
aci d. Gganb@gpéé’téﬁ ealqeyqsatqeﬂ ah s gef e&gge{a&nge@ p%s%@grc' gﬂ' y bound form

for exarrple atlon can_be carfjed out in
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et hyl benzengatahyls kyfheme anaatheat sts raldogenas By devedv atsi vesathipraaf . The

al kylation is preferably carried out at from 10C to +1000C. 45 The
reaction lsFa,%Uﬁu%&arfﬁjh%@leﬁhﬂa@dmsQh s%rb%%%lr{%% bt &an;akgo; be
carried QPt S@g hi)gh:ear % s%‘?ec egscsur eﬁan e2‘_:\8?{ ]g % |ate choi ce
of the md et SPBAF OhetS3E S 8RpBY east one

pol yi sobut eﬁ(]ed‘?i et'hefoEaFéF‘ Bte n’?ﬂ?é%al PRYPDssAH @tt dedet ehe IH@SOREY BIE Of
al kyl at ed pPbdiRIZt & Pﬁémﬁr}’d@@rs@éoﬁﬁaai’ kymite drmnichiant B getved amanner .
Essenti al | ycémpourehlwhyilcat éd pbkyl sehlbenyd phdtdlus eake agengdad 4 ionebt ai sed
using an exeess mirt1hengl aRinddL kNG REESEACE: Qafls% 6%%?&'& eyl ation

tal yst . N For furth
inet | onal | g e B ChY REPEU R To B L adlon e

§ubj ected t0 a Mni G reacti on Wit mpﬁf’n?%a’sst adc?ﬁ@“é?ﬂeh?d‘éo Ufpldrzseﬁa?rpl e
f or mal dehyd@?? a4 O&t”l edst off* Uhidté RETPRY Twddy daserereatrd dary or
secondary aRefRreNgfeti on to give a conmpound which is al kyl ated by

pol yi sobut ene and additionally at |east partially am noal kylated. It is
al so posso bl ) tapaksdatdoneacti on and/ or condensati on products of al dehyde
and/or am ne. The preparation of such conpounds is described in WO 01/ 25

293 and Vqlpell%gcgggha\}{\@&gtwe}jre hegebgafﬂeldy mcgrpgééit ed gby gference
20 ii) Epox]datiqn ne iy Qct}eoarzjatllvéatlf e “carri & out? by "Fé€aeting a
medi um po ylso utene with at least one peroxy
compound to give an at least partially epoxidized polyisobutene.
25 Suitable epoxidation methods are described in J. March, Advanced
Organic Chemistry, 4th edition, John Wiley & Sons, pp. 826-829,
which is. hereby incorporated by reference. Preference is given to
using at least one peracid such as m-chloroperbenzoic acid,
performic acid, peracetic acid, trifluoroperacetic acid,
30 perbenzoic acid or 3,5-dinitroperbenzoic acid as peroxy compound.
The peracids can be prepared in situ from the corresponding acids
(_ and H;0;, if appropriate in the presence of mineral acids. Further
suitable epoxidation reagents are, for example, alkaline hydrogen
peroxide, molecular oxygen and alkyl peroxides such as tert-butyl
35 hydroperoxide. Suitable solvents for the epoxidation are, for
example, customary nonpolar solvents. Particularly useful
solvents are hydrocarbons such as toluene, xylene, hexane and
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 reaqtion (cf., for example, DE-A 4 319 672 or H. Mach and P. Rath
in “Lubrication Science IT (1999), pp. 175-185, which is hereby
fully incorporated by reference). In the ene reaction, an alkene
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the ene reagtesrncancal Xane:iR00008283 74 a1Ravi. Ngu Akl YlekG shydi &gen cat om
which is degsbgnakefpads, eN®mindm EFEAGL &L Wi 2R f%fﬁ%fﬂ%%hkhhgr?égene’ the
enophil e;gin @ pericyclic reaction conprising {ormation of ~& tarbon- car bon
[t%ond, a goggl e_bond sh};ft and a_hydrogen transfer. In the present case, 5
he medi um rof eE8F BP et Yt 2 oPaALEF Ve hollyi 48bReeTid keades asameir,. to
Sui t abl e enSPRIFEE arRComESUREBe whindt imnelaked sedicasnidi enbphiddes in t he
Di el s- Al der 9reapsi bh.a Frufsegence Feadtiiven whachuss ng: Imakeildc rashysidda as
enophile. This results in polyisobutenes which are at |east partially

functionabi gpd ByaclQosUetimi¢ aphydride agrYi(?)lép?o J%e .ean%orlsgggggpe can, if
. a ac as_ cat al yst.

appropriate, be,, i t dn.the resence ew
Suitable Lew s ag?gé ggeicu ]Teggt&g tfeﬁyalr}tcﬂ%c%ﬁﬂ?% Zoerqs&’é’ SHACEPHAE uni num
chloride. 15 For fuUFfne? folfn(?fjfﬁﬁ%‘{‘r'ﬁlz%?i‘%fﬁ,w?t is possible, for exanple, to

B) reaction with at least one alcohol to give a polyisobutene

25 which is at least partially functionalized by succinic ester
groups, and

Y) reaction with at least one thiol to give a polyisobutene
which is at least partially functionalized by succinic
30 thicester groups.
Q» 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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| east one amine to give a polyisobutene which is at |east partially
functionalized by succinimde groups and/or succinam de groups, R
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and/ or selectivit eference.is given to usm hydr of or myl ati on
cat al yst siﬁhfl%r?eé%gaﬁndﬁ? e%awyﬁﬁa% C%%aJG’fStNPrgFu Tont’&°Hi ng FRYardse
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} cont ai ni ng heter ocycl es, aromatics and heteroar omatl cs et hers PF3
phosphol s, %%ﬁﬁéﬁéﬁféﬁ%sewlmﬁﬁﬁod‘@?ﬂ dveir ofpEEnt aitierard tpal yHe M e

phosphi ne, phesphedi te, siphosphori feaciphospledr ant dilie gt opbospha tion
ligands. 10 dencgeneral, the catalyst or catalyst precursors used in each
case ar ezgzonverted under hydrof ornyl ati on condi ti ons into catalytically

active SpECH§§ FP? é{gﬁggé% Fﬁ%%gég%g%ﬁL dggegg mad 5 an%takon

1
transition %roup are i Af&4eY%s which

10us ared b 1 d orbed '
depend on t FS VAF&REe A’ ?‘Ill yr’réatr P carbonyl is a en
for example, actlvated carbon and only the desorbed carbonyl but

not the salt solutions from which the carbonyl is produced is
25 introduced into the hydroformylation.

Suitable rhodium compounds or complexes are, for example,
rhodium(II) and rhodium(III) salts, e.g. rhodium(III) chloride,
rhodium(III) nitrate, rhodium(III) sulfate, potassium rhodium

30 sulfate, rhodium(II) or rhodium(III) carboxylates, rhodium(II)
and rhodium(III) acetate, rhodium(III) oxide, salts of

<“ rhodic(III) acid, trisammonium hexachlororhodate(III), etc. Also

suitable are rhodium complexes such as dicarbonyl rhodium
acetylacetonate, acetylacetonatobisethylenerhodium(I), etc.

35 .
Further suitable catalyst precursors are ruthenium salts or
compounds. Suitable ruthenium salts are, for example,
ruthenium(III) chloride, ruthenium(IV) oxide, ruthenium(VI) oxide
or ruthenium(VIII) oxide, alkali metal salts of ruthenium oxo

40 acids, e.g. KyRuO4 or KRuO,, or complexes such as
RuHC1(CO) (PPh3)3. It 1s also possible to use the carbonyls of
ruthenium such as dodecacarbonyl triruthenium or octadecacarbonyl
hexaruthenium, or mixed forms in which CO is partially replaced
by ligands of the formula PR3, e.g. Ru(CO)3(PPhz)y.

45



15 apd the ryydwssH§3400rdination sites occupied by the ligand L. t In a
preferred enbodi nent, the hydrofornylation catalysts are prepared in situ
- in the reactor used for the hydrofornylation reaction. 20 In another
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etc. 35 Further suitabl e catalyst precursors are rutheniumsalts or
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or conpl exedisathtase. RUHC1(CO) (PPh3)3. It is also possible to use the
carbonyls of ruthenium such as dodecacar bonyl trirutheni um or
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0 Suitabl n§

obalt(I1) 26?5 at € “dc&ﬁ IlF(P??e%ar bonate, cobalt(ll) nitrate, their am ne
or aquo conpl exes, cobalt carboxyl ates such as cobalt fornmate, cobalt
acet ate, cobakt cetpyd tedomnodt ehe copraltesi snapht bennattngandrBbs onddigide
cobal t - capr ahachadr &umplcax. vEeyewiaoin a Lihe POSE PlB et Qotise £arhpRyl

conpl exese0tae8BR! hondile +8CHAGASRANYS gtﬁgpgﬁy AMECACRLDOY] o 955,
tetracobal t apd. . hexpdeqacar poby) iexpgob The temperature in the

hydroformylation is generally in a range from about 20 to 200°C,
preferably from about 50 to 190°C. The reaction is generally
carried out at the partial pressure of the reaction gas at the
25 reaction temperature selected. In general, the pressure is in a
range from about 1 to 700 bar, preferably from 1 to 300 bar.

The carbonyl number of the hydroformylated polyisobutenes
obtained depends on the number average molecular weight M,.

30 Products having a number average molecular weight M, of 10,000
dalton preferably have carbonyl numbers of from 2 to 5.6 mg

(_ : KOH/g, in particular from 3.6 to 5.6 mg KOH/g. Products having a

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



10 The abovewmgriosyesxh conpounds and further suitable conpounds are known
in principle and are adequately described in the literature. Suitable

- activating agents which can be used for hydrofornylation 15 are, for

exanpl e, Brdnsted acids, Lewis acids such as BF3, A Cl3, ZnCl2, and Lew s
bases. The conposition of the_ synthesi sllgas conpri sing carbon nonoxi de and
hydr ogen cahv2afy2d9f tHinftaonpdezaairge.asThe wbt areacation 8teR(B kb atelonibed
nonoxi de t obhydwogen is generally fromabout 5:95 to 95:5, preferably from
about 40:60 to 60:40. The tenperature in the hydrofornylation is generally
in a range {23 5 2 . I a fr b 190C. The
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t he nunber average nol ecul ar weight M 30 Products having a nunber average

nol ecul ar V\@%g@;{o My 9fox19,009.;4lal ton preferably have carbonyl nunbers of
from2 to,.5.6 ng C. KOH g, in particular from3.6 to 5.6 ng KOH g.
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1.4 ny KOH gbtaheeddmbenyb huhiyeams bef rprodedtsithavnngxdidver targlieeud ar
wei ght' s canpbky Ustleraeneedhbyh i 1 ertpaleatt Opaiialext Fapet abhO.zelt biys
preferred toatbdhe majcdbspart of the double bonds present 40 in the medium
nnleculaggmeight, react|v$hpolyiso?utenetuzfd Lsd c?nver}e? into ?Iﬁeh¥des
by the hydr r ation. 1e _use o suitabl e . rof ornmyl ation catal ysts
e{%d/ or a% eg%ges}g\}qoefs Iy dr ije%xlqsﬁfetdhéosﬁﬁf%%’%]sl%ﬁgl%e‘ggﬁ%@ ek 8 i%/
possi bl e t o ¥ERet F?/Jtéfeﬁ%ﬁ”bro’ﬁéitaf‘téf apReCEdRFen| Breerbias hbesds present
in the starf¢sry UBdwteri ekxantieactiny Ji nHarat c ddoksceThdsgadic ahsoibey,
achi eved i NTehiD000@5283%01dd, 4tm-estiagenf unctioardl i zadsdn. andyn ihbBeudeact i on
step B) zesesi hetdmphel, ovki dhe Jiuimst | apahs Zed Rehxhsobrt&nes Qhkained by
hydr of or yl adiicifbnez €28, AN AQE OBSL Yo DE 419 185, L PLELITRA Ales LT Juurt her
processing by fdinelkanglleat) o1 0t ndt pl sl LA oL NE, ALIEYIE fnet i ons
present 1n abéggce of catalysts. Preferred metals are ones which are capable

of a valence change, e.g. Cu, Fe, Co, Mn, etc. The reaction can
25 generally also be carried out in the absence of a catalyst. In

the case of oxidation using air, the conversion can easily be

controlled via the reaction time.

In a further embodiment, an aqueous hydrogen peroxide solution in
30 combination with a carboxylic acid, e.g. acetic acid, is used as
oxidant. The acid number of the resulting polyisobutenes having
(_ carboxyl functions depends on the number average molecular weight
Mp. Products having a number average molecular weight M, of 10,000
dalton preferably have acid numbers of from 2 to 5.6 mg KOH/g, in
35 particular from 3.6 to 5.6 mg KOH/g. Products having a number
average molecular weight M, of 40,000 dalton have acid numbers of
from 0.5 to 1.4 mg KOH/g, in particular from 0.9 to 1.4 mg KOH/g.
The acid numbers of products having other molecular weights can
be determined by interpolation or extrapclation.
40
B) Oxo alcchols

In a further useful embodiment, the hydroformylated
polyisobutenes obtained in step iv) can be subjected to a
45 reaction with hydrogen in the presence of a hydrogenation



A) Oxo carbogybios2agds 10 For further functionalization, the

hydr of or nyl at ed pol yi sobutenes obtained in step iv) can be reacted with an
" gxidant to give a polyisobutene which is at |east partially functionalized
by carboxyl groups. 15 C Al dehydes cgg be, oxi di zed to carboxylic acids
using a large nunber of different oxi dants and oxidation processes, as
descri bed, gsraéx%ﬁrp*r% 9iVE 3. PRAYEIPLUAGRENERECIO Ifarfitc 1eReni Bartiallyohn
Wl ey & Sonsundtiomdiidesnbypald@idy .gxc1®92). They include, 20 for exanpl e,
oxi dation by neans of per manganate chromate, at rmspheri Cc oxygen, etc.
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of 10,000 Hat tfynoenatapnychavie geiodahdebedss dfrofr step o) 5.6 my KOH g,
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enbodi nent, the hydrofornylated polyisobutenes obtained in step iv) can be
subj ected tB& a]@hroéaétl%ﬂrv@ﬁ it hey deogehing hveopyéséneet gfnad ized
hydr ogenat i B Y0C0005288% depemdd ainyshet guighare avealgyi sobedt ena whiight i, .at
| east partimddductisunaiiagahinethedy aakeoho! n@IQuNSr SHLERbI, Bydi@gsnati on
catal ysts ad£@aneraltbYabifnsddd QAcBBLR! Sumbers of from 2 to 5.6 mg KOH/g,
in particular from 3.6 to 5.6 mg KOH/g. Products having a number
average molecular weight My of 40,000 dalton have alcohol numbers
of from 0.5 to 1.4 mg KOH/g, in particular from 0.9 to 1.4 mg
25 KOH/g. The alcohol numbers of products having other molecular
weights can be determined by interpolation or extrapolation.

C) Amine synthesis

30 In a further useful embodiment, the hydroformylated
polyisobutenes obtained in step iv) are further functionalized by
<_ reaction with hydrogen and ammonia or a primary or secondary
amine in the presence of an amination catalyst to give a

polyisobutene which is at least partially functionalized by amine
35 groups.

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;-Cijg-alkyl, Cg-Cao-aryl,
Cy-Cyo~arylalkyl, C;-Cygp-alkylaryl or cycloalkyl.



5 sugch as CrooObos¥é3fFe, Rh, Co, Ni, Pd, Pt, Ru, etc., or mxtures thereof
‘which can be applied to supports such as activated carbon, alunmi num.oxide,
ki eselguhr, etc., to increase the activity and stability. To increase the
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25 Reaction with thiols in the absence of initiators generally gives
the Markovnikov addition products onto the double bond. Suitable
initiators for the hydro-alkylthio addition are, for example,
protic and Lewis acids, e.g. concentrated sulfuric acid or AlCls.
Further suitable initiators are substances which are capable of

30 forming free radicals. Hydro-alkylthio addition in the presence
of these initiators generally gives the anti-Markovnikov addition

( 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

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

40 presence of a silylation catalyst to give a polyisobutene which
1s 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
catalysts include, for example, platinum in finely divided form
(“platinum black”}, platinum chloride and platinum complexes such
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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, HCl, HBr and HI. The

35 addition of HI, HBr and HBF 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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addition of HCL is generally carried out wusing elevated tenperatures. The

addi tion omec ri%ggqigg i(grgas can in Fri nci pl e be carried out 40 in the
absence or in t Fesence’ of 1 Rt Fatorsd ity &reétFioisyRefBEFAdi at i on.
Addi tion i rf”?qﬁecuiﬁ elEedt infiactavereolyisobutene to reaction with a

borane (which may have been generated in situ) to give an at
25 least partially hydroxylated polyisobutene. Suitable
hydroboration methods are described in J. March, Advanced Organic
Chemistry, 4th edition, John Wiley & Sons, pp. 783-789, which is
hereby incorporated by reference. Suitable hydroboration reagents
are, for example, diborane, which is usually generated in situ by
30 reaction of sodium borohydride with BF3 etherate, diisocamylborane
( (bis[3-methylbut-2-yl]lborane), 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(CjHg),.

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 glycel 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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25 Suitable sulfonating agents are, for example, SOj3, SO3; adducts
such as pyridine-S03 or dioxane-SO3 or compounds such as acetyl
sulfate which can release SO;. The acetyl sulfate can also be
prepared in situ from sulfuric acid and acetic anhydride.

30 Depending on the desired degree of sulfonation, the sulfonation
( reagent can be used in an excess or a deficiency, e.g. in an
amount in the range from 1:0.7 to 1:4 (mole of olefin:mole of
reagent). Preference is given to a range from 1:0.9 to 1:2.5.

35 The reaction temperature is from -30 to 150°C, preferably from 0
to 100°C. The reaction is usually carried out under atmospheric
pressure, but a higher pressure (e.g. 1, 5 or 20 bar) or lower
pressure (e.g. 200 or 600 mbar) can also be advantageous.

40 The reaction can be carried out in the absence of solvents or
preferably in an inert organic solvent which is inert under the
reaction conditions, e.g. in aliphatic hydrocarbons such as
pentane, hexane or heptane or hydrocarbon mixtures.

45 The polyisobutenes obtained in the sulfonation, which have been
at least partially functionalized with sulfonic acid groups, can
be converted at least partially into salts by reaction with a
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fron10 ' P very good hesive or seal
action, adhesion and/or flexibility. They are also advantageous
25 for improving the abrasion resistance and/or scratch resistance
of polymer surfaces. Furthermore, medium molecular weight,
reactive polyisobutenes and their derivatives display good
compatibility with a large number of polymers. This may be due to
an ability to undergo a physical interaction with these polymers
30 and also to an ability to form covalent bonds. The polymer
compositions of the present invention thus display,
( advantageously, only a very slight tendency to 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
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adhesi on anelartdnles, bithiet putddigsnearie pk&pephiantiageousxed, fife isgpLovi ng
t he abr asé or, 7-8sin:a3RC fagngi & b'%C@%EQBnEGShSé@é}%%ceOESP | yoer, sur f aces.

Furth i;;eeq; t I t dth
dgll:l V:{ Irreregst Iﬁﬁ %gu@bggffé aélé’ﬁo%@%s ha ac%lavestgo XI nﬁﬁxgtet?enngfsofagir f(lgr

This may be due to Jan Bhfit etaftem &éré’()‘”& PhySi (4,8I’ P-‘ﬁt‘é?’aﬁﬁti'oﬁa\ﬁf °? hese
pol yner s 3PaFE A sSmf’B”Bn BiNS FYPPBEF Br R Qv BPeHFehbiRiE. The pol ymer
conposi t i orYaeren@ubredert siRseRMesA have Idicopleayidespread as synthetic

25 rubber and are employed, for example, in shoe soles, conveyor
belts and further industrial articles. The polymer compositions
of the present invention which comprise at least one
polyisobutene-containing component a) and at least one
styrene-butadiene elastomer b) have a high abrasion resistance

30 and good compatibility of the components.

(_ 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
aj,



advant ageousgjgboy g3 very slight tendency to undergo dem xing, which in
the case of polyner conpositions known fromthe prior art is reflected,

- f.oor exanmple, in sweating out of one of the 35 conponents. In a first
preferred enbodi nent, the conponent b)#és selected from anong el astoners
having a glass transition tenperature of not nore than OTIC, preferably
not nore tha&n - IFCEe40 FRe ot dstesepnf sCPrrefwdalbeyeste@cimn famonvanong
acryl ate rubber photACK) +igtdos 0svimbonatiedecpuibyet byl eaeniry CEWymatofdeymer s
of alkyl acryl atses cwikhagd hyd€ng ¢ AEMina pol yester urethanes (AU),

brom nated butyl rubbers (BIlR), pol ybutadi ene (BR), chlorinated 45 butyl
rubbers (CI1R), chlorinated. pol yethylene (CM, epichlorohydrin (CO,

pol ychl or dpFane SCERPTAEYI FUFHT¥ES pol yet hyl ene (CSM), et hyl ene

oxi de- epi chl orohydrin copol yners 0000052837 18 (ECO,

et hyl ene- acrryplonhéer phepeogolofmehs (FNMnt epoxhdiaed theateial rubbers (ENR),
et hyl ene- pr opyhgnemeh e, tRmReL YRR SyrdfgRoMre r8L HYH £NELRAOPYE ePEn&aRALY MEr S
(EPM, pol ygRebs Ut hanes, (et @i@y!ﬁ%e-a\ﬁ'o@xleﬁa@oet@ogg\/ ORSLYTERLS oYM -

fluori natl%d N #bbers I1('?,FKV\(%{ | yorosili caone rubbers . ﬁr ogo\yl ene

oxi de- al 'Yl “GPYRI G e her- TEE8Pery G &3S PEotUtRIEIsEpr ehe = Eopol yner s

(11 R, isopfehBatiBbeePigmRI eyt FineE nsBessopNBR)The gsarppatnt ubbde PRR) ,

t hi opl asti cgefOT)cted yremenpouads emer ingledrs tofiSBR) ,progeboxys - cont ai ni ng

acrylonitril e-butadi ene rubbers 10 (XNBR), carboxyl-contai ning

styrene- but adbener £ aRd ¢ 2 Pl XEHAS R8T §Pbupd & GARPLBRPLLIs of Lhe

pol ymer GATRARELLON. Of, | B PEGSENL <dINQU QNPIETAIADLY GONBIIRES. B, | east
ne el ast ongr e ias at Teast one aronatic amd/or heleroaromatic

&oup. Thes&"BF 58 0herEF PPEr éPabl§ Toipric¥ePet9¥ene and/ or a styrene

derivative in copolynerized form The conponent b) particularly preferably

conpri ses aoyeyyveeie: Finadileseoé| estmierentenystichc tisinadt grenss t he but adi ene

is preferabjly21,-4-linked, but some 20 1 2-]linkage may also he present

Pref er enge @I@%ﬁltt 8) styrene-but adi ene gloaPeraretsPhavi ng a styrene

content of from10 to 70% by weight, preflerably from20 to 40% by wei ght,

based on thetotah aspynL ©f,d he mononers| Lo be;polyaeri zed.
Styrene-butpdi ene el astonmers have becone Wi SRPEE RGNS SYHRet i C

-SH, -SiR,H, enophile

25 Epoxy -0OH
-COOH, -SH, -NHR, -NR;

Carboxylic anhydride -OH, -SH
~NH,
30 |-0B -NCO, -CRjHal
epoxy
( carboxylic anhydride, ~COOH
-COOH Epoxy
-SH, -0OH
35
-NH, Carboxylic anhydride, ~COOH,
-CH,Hal
-SH -COOH, -SH
40 |-Si(OR)3 -8i(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



25 rubber amb@des2epvoyed, for exanple, in shoe soles, conveyor belts and
further industrial articles. The polynmer conpositions of the present
‘invention which conprise at | east one polyi sobutene-contai ning conponent
a) and at | east one styrene-butadi ene astonmer b) have a high abrasion
resi stance 30 anglt. ood .conmpatibility of  the conponents. A further preferred
enbodi ment oIt tlgt 8§dg%rl TEBNPBRT1F S UPcoRPRi EP P ISH 8 S@V3ieast one
pol yi sobut erREESNEAPRI REC EoRFSHeAECHES et dieaPraediemaileecakatyswei ght
reactive polsuigebieefer whiichie lcOnpstsesilatl dteaat ueder ceeaund comiaiiingg at
| east one funichi aRak e RMireBel SasaRA S che}tBePF.ti ng with a
conpl ementgary functional group of a conpound of the conmponent 40 b), b) at
| east one pQII mer congon nt which is different froma) and conprises at
| east one conpoldRBPRBTR RN dg BE S et 1l0fELeFhRe L F ORI GRGuBOWRISYS e ich
capabl e of r"OAPELAG Wi PHE YIS TE 8RR eormivaey ikadctoomal group of a conpound
of the conponent a), 0000052837 19 <c¢) if desired; at |east one conpound
sel ected fram arangeaphobeé Nidyraher SomsQIMOWIds neapabhe Lf form ng thermal
free radigals and catalysts, and 5 d) customary additives. For the
pur poses of the present inventi on, the terny,"conpl enentary functional
groups" refers to a pair of funcf® groups which can react with one
another to forma coval ent bond. onpl enent ary conpounds” are pairs of
conmpounds whi ch have nutual ly conplX tary funétional groups. The
conponent b) is not restricted tg conpounds having el astoneric properties.
Pref erredasconpl enentary functional groups of the conpounds of the 15
conponents a) and b) are selected from anmong the conpl enentary functional
roups in the overview bel ow. Overview Exanples of conplenentary

functi onal grouﬁg‘er‘io Conponent a) Conponent b) Terminal doubl e bond
Aromatic group heteroaromatic group -SH, -Si R2H, enophile 25 Epoxy -CH

R! and R? are each, independently of one another, hydrogen,

20 C1-C30-alkyl, hydroxy, alkoxy or halogen,

R3 is hydrogen or C;-Cg-alkyl, and

II) if desired, at least one monomer which is different from 1),
is copolymerizable therewith and has at least one
25 o,f-ethylenically unsaturated double bond.

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

30 The monomers II) are preferably selected from among esters of
. a,B-ethylenically unsaturated monocarboxylic and/or dicarboxylic
(g acids with C;-Czp-alkanols, esters of vinyl alcohol or allyl
alcohol with C;-Czp-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 a,B-ethylenically
unsaturated monocarboxylic acids, vinyl- and allyl-substituted
hetercaromatic compounds, «,f-ethylenically unsaturated nitriles
and mixtures thereof.
40
Preferred monomers II) 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



-COON, -SH, odiRos52BR2 Carboxylic anhydride -OH, -SH -NH2 30 -COH - NCO,
-CR2Hal epoxy carboxylic anhydride, -COON -COON Epoxy -SH, -OH 35 -NH2
“Car boxylic anhydride, -COON, -CH2Hal -SH -000H, -SH 40 -Si(OR)3 -Si (OR3),
-OH, -NH2 Hal = chlorine, bromne R = al kyl, cycloal kyl, heterocycl oal kyl,
aryl, hetaryl. 45 The conponent a) preﬂ:rably conprises at |east one

medi um nol €CAEY AFEVJRES rMEaErnEopBRYL dobut-eney havéranitder,ni nal  doubl e
bonds and t Re-vcaovgerentommigteof er-abhylepntaiiienatl keasty Pi9e0000052837 20
aromt i ¢ andi-ori iyacepoal & ,C 2@k QuRmi dhe ﬁeﬁrh%@kwgmpée ,f%\lc?x'a‘é%laé?%(!s oLhen
preferably QGGuUNLSiAvE esence a, catal.yst . -suit e L~

Friedel - Crafts 3l Mlt%t Bgrnﬂjlrjl%%ér gr g}é?i %,naalclgr%?%f%hrée’ aﬁivclﬁlyﬂé{?éd%%%]ﬁ’

descri bed “above o7 "step’ i - 8 FHEORbpbife A b1 K su TR e ftdedlPy - sel ect ed from
anong pol yners which conprise, in polynerized/ copolynerized form [|) at

| east one sticesemponpourit) dfs theef preMirebli0sRledBed |£roa-Chidng RRohmewher e
RL and R2 arwe:ieachombﬂﬂe@,em@e@bhym@fiﬁte/c%%gtlpﬁén{a’@%&%, 20

Cl- C30-al kyl, hydroxy, al koxy or hal ogen, I s hydrogen or Cl-C8-al kyl,

and 11) i4f Sir one nmonoper which is different froml), is
copol yrrerliozggl eftq:%gr g\g)\n {;‘ﬁal;&noof Fas "§t I badiasifeon the total weight 02 the
components I) to III), of at least one styrene compound of

the formula

Rl R3

15
C=CH,

R2

20 where

R1, R2 and R3 are each, independently of one another, hydrogen
or C;-Cg-alkyl,

25 II) from 0 to 50% by weight, based on the total welght of the
components I) to III), of at least one compound selected from
among dienes having conjugated double bonds, acrylonitrile,
methacrylonitrile and mixtures thereof and

30 IIT) from 0 to 40% by weight of at least one monoethylenically
B 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°cC, 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



25 a43- et hylomworeddg3unsat ur at ed doubl e bond. The styrene conpound is
preferably selected fromanong styrene, a-nethylstyrene, o-chlorostyrene
~and the isomeric vinyltoluenes. 30 The nononers I1) are preferably _
sel ected fromanong esters of a,(3-et h)Q eni cal |y unsat urated nonocarboxylic
and/ or dicarboxylic acids wth Cl-C30-4al kanols, esters of vinyl alcohol or
allyl al cof6EP@RPEh TAERBEENBREBATDARA 198 2adépat, MSARAS -ePRef &t engenyis

hal i des, vi AfhPdehdy halvadeso CheCeesrbridakefi psocemmariomahiich 3%ty difoche bons
having at | easymenbzgomrugdkedrdauvbt e iFoadsirdb vivylplaaebdes, « N vinyl

| actans, pr Eaﬁwe@maeforpfve@tsia%?t%é scahl Yo HOSAIAILAL el MROARALIOLYL b

aci ds, vi - - SU , .

a, (3-et hy{ggnfgg%]??%%ésla " gﬁgdr%ﬁlﬂ %s O%ag © n?n%t}ﬁ“reé Znﬁé?%orf‘l.XtdjﬁePﬁéf erred
monomer s | | $UBFRIVERT L e XBMPPEVCST A M6r REL BOI§/iRIMS1cad ey aseparatsyfeed

propi onat e, SV¥ ayFs n-bithprarentyiygds ot eatapeise vimylccbadiag eto \d nyl
chloride, vtoytegterse:ich gradeenetwtyllenaainps opylLhde BUladéenatiicsopsene,
chl or opr enech&BbEWmekt Mk i18hhekne 45 et hyl vinyl ether, butyl vinyl ether,
dodecyl ypnyl ether, nethyl (neth)acrylate, nethyl ethacrylate, ethyl

meth)acrylate,. tert-butyl (meth)acrylate, n-octyl (neth)acryl ate,
<(at hyl %1exy|y gﬁbﬁb%%ﬁ uffdyfﬂétﬁ eaz:%ﬁeéfé?lﬁﬁ}/iﬁ?ﬂﬂiyf‘ﬁrﬁﬁ%ﬂ%‘? are usually
N-vi nyl acet Bff e& OINAANGPHPBPR ¢hafil@ée Neoiwgd pyiorokekdonks, dibenzoyl
N-vi nyl pi pep¢xiorede, Neritabbtaprptadcivarptacr yéarmitey Impehaz+ed iami-de,
et hacryl ani dexasawnd d~venytpyryidigeeox2de ang, A-calde¥hpyL p 06 N8, (tert-
O iyl | 05866 e 300k 80k} L GondiRLNBE1 ) O 4 900, 0 XS ber e0f
he conpone is Nore.pr ) :
€onpr i so. ig' b|§/rr2;r"%é’§f§§% %@;@é rTiehy 2 r)azngbg‘r{%d_“%tg%fm% by
wei ght, bas@d B tHe 6P al < wei O 0F (Ehe- A tHidEHdALeT Py 6 19)) , of at
| east one styt e Fduftc bPhetanechspani bar e )R3 2-15ariGueilazRl -20 wher e
Rl, R2 and Rrhutwmachriladepehdenbbysof-orenanakeher, abydly cgenthetr
Cl- C8-al k§lalkali metal and ammonium salts, e.g. the sodium salt, dimethyl
2,2'-azobisisobutyrate, 2,2’'-azobis[2-(2-imidazolin-2-yl)-
propane], 2,2'-azobis{(2-amidinopropane) and the acid addition
salts of the latter two compounds, e.g. the dihydrochlorides.

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.q.
di-n-butyl sulfide, di-n-octyl sulfide, diphenyl sulfide, etc.,
45 or regulators which contain sulfur in the form of SH groups, e.qg.
n-butyl mercaptan, n-hexyl mercaptan or n-dodecyl mercaptan.
Water-soluble, sulfur-containing polymerization regulators, for



25 11) from@000605@%3hy wei ght, based on the total weight of the
‘conponents 1) to I11), of at |east one conpound selected from anong dienes
“havi ng conjugat ed doubl e bonds, acrylonitrile, nethacrylonitrile and

m xtures thereof and 30 111 )fromO to éﬁ% by wei ght of at |east one

nonoet hyl eniecgalml] Lo YNsatur at eﬂ mononmer. Which is different froml) and II)
and is C_. Copdiymeriz8EPESYhET B MY Fhev hbl Yafer £16) adse prepdrled, for
exanpl e, by FPed§TadiidarP3s pesyiadrsatiena sy hg wpstodar yudetdods 1known t o
t hose skil |l edldanolt leg adflyl Theseidenchbedeyir eengadiseakyps! Y&regdzahi on in

bul k,  enul sitamyr islespensi gpl amsh idessebuhi 98, cpr&ferahl y, emul si on and

sol ution pplogmrd2ati8Re+ (06 POl yneri zation tenperature is generally from
30 to 120C, preferably from40 to 100C. The 40 polymeri zation medi um for

sol ution polynerization can consist entirely of an organic solvent or can
be a ni xtur & oPSRATEA, afBe @F MUEsPOdHBE WataTian Soiibletors gand addel vent .
Preferred ortdanipelysekventst are subsegeaatple, thdl oNohsr siedk S YABEhaGD!
et hanol, n-proparobolisepropaialon Asbytanal , st QReS, P 3 acetone and
45 et hy 1 eldalyreek 088: of SLAAMARQLUT 8D, £l G 2oLl L O BoTgmer ) zation can
be carried auy.either. as a batch gr ocess or im- fhe forimDd .éfhfeeed stream
process, i n%l Udi ng . nononer - FEsd “SEF Bant DU 2E87the Poifsdgatiorpwi se
net hods and ,&r?&diagﬁf S mefhigtkle Praf Ehénceuinpseganer hh¢ yaliveenetsor i bed faeed
st ream procésdtiphofhi @ palrao @fl 1t hehepotuatemaz gt i oit 1d bl @nABY, add
desired, besplhi&ebdeifiot herepalayifen zaslpieiessebn {heURIRE! sbsuPedt ¢t
t he pol ymer ezahp08 Het&rReIAL W rgpgﬂgﬁqﬂersqrr%ggggdg%]ufﬁete%ol yneri zation

xture i s psubsegys [ u Qne ,or._nore sicall'y separate feed
PR A R e L R e R

treams, eiiher i nuously, st epwi se, o ac

gradi ent Wmttlﬂg %9%%lflnzla#gl¥h§e68g§%ﬁszé’triOBHhFntot%é‘%leyfrréphzaﬁimﬂihzone.
10 Initiatofsus !tai or the free-radical polynmerization are usually peroxo
or azo compounds. These include, for exanple, dibenzoyl peroxide,

tert-but g0 Bbepprvedette, intventibut yl sesrod-iatbyh- pheodanoats. pdiph£fg ut y!
ber oxi de, 2p53 inareldupchiddn( beTdesk by LBEL O NSKaNG, LML G 01
cyc! oal i phaé’c CléLx m%ﬂggspbgt& —%o%t-aggigglg Séémspool%lilatn I’ar)]I axl;clilae "least
2.2 - az0bi sts MRl Bt yeQnit{iTe)

'f%Frent therefrom into intimate contact

eronitrile

2, 2" -azobi s‘ngtgf- di rretn@élh\é% ;

one a

25

Preference is given to the component a) comprising at least one

polyiscobutene derivative and the component b) comprising at least

one polymer which each have at least one complementary functional

group capable of reacting with the other and the components being
30 brought into contact with one another under conditions under

which at least part of the functional groups react.

As regards the preparation of the polymer compositions of the
present invention, for example by compounding with or without

35 solvent, coextrusion or kneading, reference may be made to
Ullmann‘s Encyclopedia of Technical Chemistry, 6th edition, 2000
Electronic Edition, chapter “Polymer Blends”, which is hereby
fully incorporated by reference.

40 The invention is illustrated by the following nonlimiting
examples.

45



1,1' -azobi s(dooyekseBexanecarbonitrile), 2-(carbanoylazo)- isobutyronitrile,
‘4, 4' -azobi s(4-cyanoval eric acid) and their 20 al kali netal and amoni um
salts, e.g. the sodiumsalt, dinmethyl 2,2'-azobisisobutyrate,

2,2' -azobi s[2-(2-imdazolin-2-yl)- propane], 2,2'-azobis(2-am di nopropane)
and the acid addition salts of the latfdr two compounds, e.g. the

di hydr ochl ori*fé¥®1e#5 Further suitable initiators are hydrogen peroxide,

hydr operoxi des in conbination with reduci ng agents and per salts. Suitable

Eygr oper oxi gtas e ctfioh gzﬁaarpﬂ;@ﬂy_its—olwtxhehyfieropders%r@ﬁe_xsg%lmle_ne ]
ydr oper oxi de, CUifRA . oper a nane hydroperoxide, in each case
in conbingtion wth, %?%% ggaﬁp}l;%%&%lsgg?gg? %%a%fgpoxynet hane sul finic
acid, an iton(ll) salt or ascorbic acid. Suitable per salts are, in
particul ar, & a9t AePalyisrusessi saving es nuTherappemyommolartiat oredight
general ly i at hé Pangel f romcdlydutp€rity 3 bd 2% pyanei-ghtfibhasettcon blie
tolt al Y\Bi ghtqoal;] atnhear‘rplwl’@ﬂt’i% tc@n'@@xgtp@f WS iazf%ddi;@ct,ﬂ%lt@im Bbﬁnﬁeﬁi 8e,.
mol ecul ar wejigght, e oyed. Suita requ are
for exame.. |e§e§§gésf§% e o.?%gféﬁoﬂ&e’éﬁﬁes feta e %ﬁa?a*%@ £0n
propi onal defyde.. A-buf bt al deiRid&%an F30BUt YraFdehyudher sPhrtieRg @re
anmoni um fof‘ﬁﬁ‘@g, 1Ry @r dx¥y | Eohromieahed st sdt-e Aasdmbielr B yagenoandm gHosphét e.
It is al so FdssPhercl compdexr egal autloresyushitéh eodddiar aogantempdnatheendo
sul fur, e.gthediremabutyd midtfurde, THE -0ty isUhE desimdidoheny! t sldidre
ete. . I45 or iﬁlegﬂlaai'@]ﬁ eV\fﬁcﬁrh 2@0%?3613@%'0&“3 iaaui{earfoori@ ?Be§'ir9crr%léﬂéede- 9-
n-butyl n®rcaptan, ;n:he r . or n-.dodecyl . mer capt an, : :
ter-sol ubﬁgz sgl.gu?.-czo@/nt%li hiaﬁggﬁ%fneers&z%f%lﬁ_\r’le%% 4Q Sglys, L 0050682837
3 exanpl epﬁyﬁ%Bé RSt i Yred PEnHOL 35 s I aVeshl '8y Sui FaBPY - lmsitiRer
suitabl e redtfarofs F FmigdyPVesHpBINGS SuERYABI Vsl atal78ohol206r makky|
broni de, berR2¥l 9conpoundslsiucFhasspemizylis ehkbed dep amadlokyhshal | des such as
chloroformor 5 tetrachl oronethane. If desired, one or nore polynerization
initiatore ane agdedk tspectPEmpPOk VRS §§Qbyé|&EEﬁﬁgy%?%%%n%i$§hédg%e roto
pol yrer i zat LoBoE eactd an 4 gndykhe PALITer solutfan s Neated,; Tor gxanple to
the 10 pol ypepizaliof. tenperature ar. to Yegpera U §955BBVE The
pol ymeri zat LOR.t enperatur &, “t 8- conpi &% °thé Por e 2t FoR S 1iSEaESr s
sui tabl e foFr?‘ﬁiE}Q%Lﬁaﬁ‘B%l@ APEIFRE HFAPEedesthibedhgz @roduct 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%, B-olefin content = 30%) are dissolved in

30 500 ml of CHCls. 2.4 g of phenol (25 mmol) are dissolved in 10 ml
of CHCl3. 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 !H-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, 1H), 1.75 ppm (singlet, 2H), 1.5 ppm (singlet, 660H),
1.05 ppm (singlet, 1950H).

45



initiators andoalsee3gl | other customary initiators which are suitable for
free-radi cal polynerization in aqueous solution, for 15 exanpl e peroxides,

 hydr oper oxi des, peroxodi sul fates, percarbonates, peroxo esters and
hydrogen peroxide. In this mey, the pglynerization reaction is brought to
a hi gher conver5|on % 20 The present i nvention al so provides a
process for prep E?thP%.q%B Y18QRhRigd1a iMhaRa Mt BBEdT ABoveenghi ch
conpri ses bringFRAgctH@") east one pol yi sobut ene-cont ai ni ng conponent a) and
at least one polyner b) which is different therefrominto intinmate contact

with one angghes . 25 rRigf eeen&epdls_,lelo%e@ehe t»lile—CQWQtstﬁntpDa)u gogprising at
| east oneg &Oiyééﬁp %Q%ngerlé/ 18 ? ? he cormoneg[r% E?ezt rgara:cghn at
ntar c

| east one one co onal

Nch e
gr oup capabﬁg d?r?rfeoé’cft’lnﬁﬁ ﬁﬁt’?tlatsﬁqef&fcﬁ@ ‘éitht%é%@ﬁﬁ@ﬁ%ﬁ’tt%lrbépﬁ@e“%r
brought i nt 63¢dttlactThsi PRLIphECRItGNRed suhdeted mdill7i0B@ sundedeminhpgén atarideast
part of theid witin evalcugtedpso reathr Asrraganidmtele preparat meneat the

pol ymer com@dﬂm 2% bheed pIRSent tnaxenfé oy sft%reaa&@lﬁsw gREPoUNdi ng

L o Yethah e 33,50l venly; GoRKLT UsLoR0r Sad ng. (el grence day be made

to Ul
El ect ot ¢ BHTIG ﬁan‘?@ﬁagarar-epaa o0 ool e t}tﬁnf"&ﬁttlﬁehjesrea&ﬁrrﬁﬂl £y

i ncor por at et By féFepBAERET 46 OTRePPRoent Petesss RLP LGt 2atstt 19 £her dristvegni ng
nonlimtingt ebélifpl/ésmbds QOEO05288Y @4dapddeanypl-eShd. r&eatte ds dissvlved

pol yi sobut efre hestdnea stytere: hindadi epesscopEE®hckNaga i ieada@or@eeat&l a
reactioms rJo‘iag:yofeve BekYbS Ol %elh@vwﬂ r&af}ljnb%lévﬂ@e%e 378! § a wei ght
zt of 32,00Q,,4 P fl)ég% Qeﬁtaséé%o%go% %lflyrﬁaso%fl%fl nE content £ ger%g and a

ol efin cont n{ % Yo ar e dlsslve
copol yner adi*ene and styrene (KryI ene 15000 from 10 Bayer AG) are
di ssol ved |n 650 mM of CHCl3. The solutions are mxed in a 2 1 four-necked
flask. A sdifyfl eénfgargleppregidun 2f ghef samFBs phepdbysodPl edbraréossbseguent | y
added at20 eomlis@&@pendt UPed ton-1. 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,/Mp = 2.0 and an a-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 H-NMR (in CDCl3, 16 scans at 500 MHz):
5.4 ppm (singlet, 0.9 H); 5.3 ppm (singlet, 1.1 H); 3.8 ppm
(singlet, 1 B); 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/M, = 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



t he remai ni 0YOWIOS283Y. The m xture is nmaintained at a tenperature in the
range from20 to 30C for 8 hours and is then introduced 15 into 3 1 of
* i.sopropanol while stirring vigorously, resulting in precipitation of the
pol ymer as a grayish white, rubber-el agztei c mass. It is dried overnight in
a drying oven at 70C, 200 nmbar: 102 q_ = 87%yield. The sanple is worked up
anal ogous| y 25 2B FRREY IPNTR2Ep et I o tolffem§5%‘i7'|’%1-diT§ﬁl Boshanpl whagti Hene
proton sigfA8P3raed A7 aaddtie Sregsionvmighuhavis disshppearechdm 3t hémes
product. Afwetha2&Q orlage tiemBandl 6 Meekexapel yhenbulseneapveatsy Aftromthe
sanpl e (sti ckyosry de@) onRi $ 6t 4L RQEYGEoE S m&hgﬁgsg-z@ 'ongaCtl on of
r

ot "a b S°9”EE§&MW§”?§?'&£@, 5 F55E T Nalh s caneent s saoyl

of a polyiso %qge con
P-ol efi n coiteht®® 30% are dissolved in 30 500 m of CHCl3. 2.4 g of
phenol (25 mml) are dissolved in 10 m of CHC13. The solutions are m xed
inal1 fote-Neckeoh Chask,, 16 s2abh6 4 (Sldd mmel)) of BF3-phenol conplex are
added at roo0s gERPRIGHHIER. wIHe fMind WeBakratSbh [ 124 at 71 gogd enperature for
8 hours, jhheg,pty Ce‘:c'idtﬂ%?eﬁ,l 3‘ofH)r;natlt_]glngzlam E;j’lne 18t rééé‘nqid)%S 1\{|Og(r)llglg)musl Y,
resulting in Prejfl !ta7t|on e pol'yner "as™a |§h_-(:o ored,’ tough;
el astic mas§S AME i & soé)pgl)at ed off and dried overnight in a drying oven
at 70C, 200 nbar: 95 g (= 94.5% vyield) of 4-polyisobutenyl phenol. 40 The
1H NVR specfrunfpdxide ampolgisob@er@l; displays the follow ng signals:
7.2 ppm (doublet, 2H), 6.7 ppm (doublet, 1.9H), 4.8 ppm (singlet, 1H),
1.75 ppmi6ShngdBlvicdHo P (o3 to£6 i igagl.e
1501 45 (DOSORAALT A5, 5, i) 010 s e R e
nhydride (ene . reacti ng“38 59hmprY U1 & BOryTsdbutend (= "25; boo,
PD = 2.0, 5%% g Eonfent"eeBoqf P8I &P MOCIHt bt telvepy if &lpreated in a
500 m four@neckd®vr-askkf f1agd Wi-Ohga (30 perposed dprmtondsises (30 cn).
The pol yi sobihsamuens liyeatideld t aThE/ @Cxtinder i9i ieagentoadobc iasdt hem evacuat ed
to 5 nbakof 20 36nali)nuifes,02 s619t0bn natLldduecanbyghigte ane addesrand the
mXxture Is St i e aat 93@%&”@@ m§nﬂ*@e§?r}$ft%rskggfmé3ftdﬂr 'E)ngggmé]éyat}:%g,
_m nut _es' g"lf.llrg tahg%l;eo%sgpggse I”G_Bg %'e%a@glgggrégg 8d’% tgh?TO anqr(]joel aér}:'d f%rr%icm xture
I's stirre ggid 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 agqueous 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
FeS504-7H;0 solution. The organic phase is evaporated at
100°C/5 mbar on a rotary evaporator. 456 g of polyiscbutene
30 epoxide are obtained as a light-colored, soft resin-like mass

( 1H-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 BH)

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 formaidehyde solution (37%) are added and
the mixture is stirred at 90°C for 30 minutes. 10 g of
dimethylamine solution (40%) are then added and water is

45 distilled out at 160°C. The solution is subsequently evaporated at



225G, for andt0Q03283Ti nutes. Excess nal eic anhydride is removed at 180C/ 3
nmbar on a rotary evaporator. The residue is dissolved in hexane, filtered
“under pressure and once again evaporated on a 15 rotary evaporator (up to
180C/ 3 nbar). This gives 360 g of a t h, elastic mass conposed of

pol yi sobute%loggégr%c ar}lh dride; yield 94% The infrared spectrumof the
sanpl e di splays Vit at'i OnSORVRDY S VAPOARt e80Tk VRS AV 15 The a

saponi fi cat PeRMAYNBEFCYBN) @8dd3. 5. 4. Sul fonation of a polyi sobutene 250
g (0.01 nol) of a polyisobutene having a nean nolar mass of Wn 25 = 25,000
gal toln agd acpokydhgpes siH-ybW Ma_mur2. G @nehzan 816 oézceémsln) c%?@i gt of 69% are
i ssol ved g s At -25C,_ 2 . 02" nol’) of acétic

anhydri de da?é’%%é@%‘f%@ﬁf%%@?b%s %.Q% ISO%.rO%ge TS' of sulfuric acid. The

m xture is allowed to react overnight and the reaction is stopped by neans
of 200 nl of'€B0SHBRNEA2R PReSARR hindl - Pivage (hs-Gepar gl )ofdhdand2 ¢ heom
reaction m(REuEB2iN OFashied sambtthese 3cotrmspoid Ro208 N, faimethanol . The

~. . _ hexane2phgseox - myangt abbataty MG AL . On a rotary evaporator.

This givag 248.g of a light-colored, resin-like, elastic mass. 35 1H NWR
(in CDCl13, 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 nol) of a polyisobutene having a nean nolar mass of M
= 25,000 dalton and a pol ydi spersity MWNM1 = 2.0 and an a-olefin content
of 69% ans di ssolved in 500 mM of n-hexane, and 45 2 g (0.018 nol) of

hi phenol are then added. The reaction is started by addition of 1.3 g of
F3- phenol conplex. The mixture is allowed to react overnight (total of 18
hours) and -the reacti on 0000052837 26 is stopped by neans of 200 ml of

nmet hanol . The net hanol phase is separated off and the reaction mxture is
washed another +3 tines wth 200 m of nethanol. The hexane phase is
evaporat @8 at 140C/5 nbar on a rotary evaporator. This gives 245 g of a 5
light-colored, resin-like, elastic mass: polyisobutenyl, phenyl sulfide.
"HNWR (in CD2Cl2, 16 scans at 500 MHz): 7.5 ppm (doublet with fine
separation, 2 H; 7.3 ppm

25
30

35
40
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10 (superinposed triplets, 3 H; 1.5 ppm(singlet, 880 H); 1.05 ppm
(singlet, 2700 H 6. Epoxi de of polyisobutene 15 A solution of 500 g (0.02
nol) of a polyisobutene having a nean nolar mass of M = 25,6000 dalton and
a polydispersity MNM, = 2.0 and an a-olefin content of 69%in 600 m of
toluene is placed in a 2 1 four-neck flask. 0.9 g (20 mmol) of formc acid
is subsequently added. The m xture is B®ated to 80C and 1.4 g 20 (20 nmol)
of H202 solution are added dropwi se. The m xture is stirred at 90C for 45
m nut es. A\fv%gfa”gool ing to roomtenperature, the aqueous phase is separated
off. 0.5 mml) of formic acid is subsequently added to the organic
sol ution, the x;t)lurercl s once aglal N _heated to 80C and 0.7 g (10 mmol ) of
H202 sol uti'on PPIMSueed 5r1(§)6vc\ﬁ°sé’”51}3§ter 1 hour at 90C, the aqueous phase

is separated ogf and. t he o&g phase i.s. washed with 100 m of saturated
NaHCOB sol uti orf) 106t estone Biuker-arwriming 6¢9mRerel S5t FoSOR. 7HR0

sol ution. The organifnPhass: m§d1ﬁmﬁél%&ﬂﬁc;lvéi‘éht]1@9§/v5 Hig%b&eneaharvmgaary
evaporator. 496 g of polyisobutene 30 e oxi de are btalned as

| i ght -col ored, soft nue¥pnaverdge mpderslar weightMuRtheirpangedal 500018 8§@%{hs at 500

)" 2, o (doublchohyidy Ly SERLAI P, ot o & 05 BPMLGOUOL L
(singlets, 3 x 0.3 Id):r;1va11v55 pffxﬂ’ns(rsed‘mghetolec&l&@wb?ght ledhﬁv@pdﬂmsébntaglaaﬁ, 2700
H 7. Am noal kyl at ed g %a{ﬁ enyl phenol 40 580 g of a

polylsobtuenylphenolm1 8'as described in exanple 2 are dissolved in
580 g of xylene and placed in a 2 1 four-neck flask. 7 g of fornaldehyde

i‘ﬂ ution (37% @gyre addedoad olyﬁi@ﬁwmcﬁﬁwlﬁeﬂeﬁt $ihh &dlictis QLrdgor 30 mi nutes.
0 g of dinethyl amgne sR64tiOon (40% are then added and water is 45

distilled out at 160C. The solution is subsequently evaporated at

0000052837 27 140C 5 ves 567.5 g of a
hi ghly viscous |iquid. 8%?&]]?% ({%otp%ﬁgﬂﬁé&?%%wg%%f\%zd f%llné scans,
CD2C12), 5 po |sob ten nol is nod g PrV]E)rlesent New si gnal s can be
seen at 3.6 pp (Ar &K‘%ﬁ 55’ CARRP2E2 r]%;r Ar-CH2- N(CH3) 2), and these

correspond to an N, N-di net hyl - . 2- hydr ong- 5- pol yi sobut enyl benzyl am ne.

)L

R 2
Where

R' and R? are each, independently of one another, hydrogen, C,-
Cio-alkyl, hydroxy, alkoxy or halogen, R’ is hydrogen or C,-Cg-
( alkyl, and,

) if desired, at least one monomer which is different from I), is
copolymerizable therewith and has at least one a,3-ethylenically
unsaturated double bond;

- elastomers having a glass transition temperature Tg of not more than 0°C
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 butyl rubbers (CIIR), chlorinated



1015 C_ 20 25 30 35 40 4528 W claim 1 A polyner conposition
‘conprising: a) at |east one polyi sobutene-containing conponent sel ected
from anong medi um nol ecul ar wei ght, reactive polyi sobutene having a nunber
aver age nol ecul ar weight M in the range from 5000 to 84000 dalton and a
content of a- and/or R-double bonds of at |east 50 nol % derivatives of
thi s nmedi um nol ecul ar wei ght, reactive2®ol yi sobutene and m xtures thereof,
b) at | east one polyner which is different froma) which is selected from

anong: - polyners i form 1) at
| east one styrene \(,:ngrgr)‘gc% &%ﬁp{t?ﬁ P %}%%gﬁl(téﬁygw@@ggg@ﬁz ere R and
R2 are each, i ndependdmiaied pofyetbnykeue(mSﬁ\m)eethylleydmn@@eplc}ﬂbrohgﬁi@} adpkipimers

hydr oxy, al koxy or R3 is drogen. or al k and, 1) if
desired, at |east onE RS A W@eé%@%ﬁbﬁmy%z%mal

copol yrneri zabl e t h@ﬁlﬁi&tst(fEI\ﬂ{)dethﬁén@ﬁrohﬁéﬁd@%e@)oBmﬁ:tri"bﬂPﬂMY% tHydene-

unsat urated doubl e bond; - el astoners havin l'ass transition tenperature

TG of not nore than PORYlesereralwaers KW&@H@“%‘HFW?%éEUQb@Hé'rl@e(Vmw

hl | t ed ate ith
iyl ono | (AR . pors B (e R g, EARRLITBES Gl BBl Pl By

pol ybut adi ene (BR), m:th:lecsr(iFNM@);l plptyiehe oxlibbehql glg‘:hdiﬂ)e;hec hd);ﬁﬂymat «aPQ@pP
pol yet hyl ene (CM, e 'chloroh drin M chloro | furated
ol et hyl one( CoM | SRRyRREOBEbEShobaRt BN aert BBROR i while ribber

(NBR), natural rubber (NR), thioplastics (OT) and mixtures thereof.

( 2. A composition as claimed in claim 1, comprising, as component a), at least one

polyisobutene having a content of a- and/or f-double bonds of at least 60 mol%.

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 among;:

1) 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 polyisobutene,

1) reaction with a peroxy compound to give an at least partially

(' epoxidized polyisobutene,
' i) reaction with an alkene which has an electrophilically substituted
double bond in an ene reaction,

1v) reaction with carbon monoxide and hydrogen in the presence of a
hydroformylation catalyst to give an at 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,



(ECQ, ethylene-aciylonitrile copolymers (ENM, epoxidized natural rubbers
(ENR), ethyl ene-propyl ene-di ene teipolyners (EPDVM, ethylene- propyl ene

- copolynmers (EPM, polyester urethanes (EU), ethylene-vinyl acetate

copol ymers (EVM, fluorinated rubbers (&M, fluorosilicone rubbers
(FVYMD), propyl ene oxide-al kyl glycidyl éther copolyners (GPO), _ ,

i sobut ene-i sopr éhe copttdfteid® PEER)E $5Rgrerd riEnersserRs ohid rite 1PGBBRr s
(NBR), natural rubber ¢&NRlysthitopbast i € pIPR)scandemextuies thereofeasz. A

conposi tion as cl ai nedpdst id1ayMebnc OO 1A byasia9npenenbs a) , at | east
one polyisobutene having a content of a- and/or (3-double bonds of at

| east 60 nmol % 3., A conposition gs clained in cl gi gyl, corrg{i%i n‘ﬁg‘]}] as
conponent a), atVidast i F8l Yir-EBbut ¥he It iFat VEARRPER Pl Bt AihdABl'E BY
reaction of at |east prfFtiesstt Rertdobbt édouddapedsenty i pokl resek um

nol ecul ar wei ght, reactive polyisobutene in a single-stage or nultistage
funft! onal i Z?t: Qﬂj_tisl eekedibh ?mmn%ﬁrtb%ergﬁatéf&a@mta SAmReYNd
contai ning at |east on r.omat i et er.oar coup, i r nce
of an al kyl ati on cat alcslse%\iac?e tlgvg!;\ée caonnﬁc}uﬁ&%gl%kkf%g?é E%{/ %B%J;os(@gﬁﬁlggne,
ii) reaction with a pé?WS@GH%SB?Id i give an at least partially

epoxi di zed pol yi sobutene, C iii) reaction with an al kene whi ch has an

el ectrophili cal lig)substedattiesd wdenbde and cepmatbuedecsedtld af redkabeagt i on

wi th carbon nonoxi de af$l hydgogen igbiyneophesaacen oén ais hmdrifermphati omy
catalyst to give an atfdn%?fog%%&é@'ﬂ}y sﬂq)@%r %fr%ggl ated pol yi sobutene, v) -
i hi o i

reaction wth hydrogen sul e or at to°gi vé a pol yi sobutene which is
th-- | east partially functionalized by thio groups, 30 vi) reaction with a
ilane in tHe prfeseReesetiarsit AlREMSA ivataf¥8t> t *RfNFE"a thEl ¢PEBBER@ne
which is at | easibtapaeti abl ytémrnict ienabbiedtéy b | furtgregudspovitphat eagtion
wi th a hal ogen @y aehydrogewnitialdtdaethetgone ahdelatdd easi aparekak| yne amine
hal ogenat ed pol yinseRuheBeat Vidddtr loBaChi onaw t br 3 Ldang yanchisebgegeendn to
OX|datlve Cleagﬁg@_Eocgﬁggufﬁrﬁﬂicke§§taPﬁ&ié@ééyb;“ﬁyfyﬁéb%h%gne and .
pol yi sobut ene, %‘gi%%n“}‘?ﬁg on wi.th SOB. or. a é:nc])in]:{)ooa%r]idd%%g%bl e of releasing
S to give a p(?l yi sO GFend Which StsPat "1 2as partia 3y unctionalized by
sulfo groups. C_ A conposition as clainmed in claim3, wherein the conpound
obt ai ned i n5st ep FPMPesSstibPReceFEa™rr thefl3tMcti oATe2& i 6R Step 111),
maleic anhydride is used as alkene and a polyisobutene which
is at least partially functionalized by succinic anhydride

groups 1is obtained.

6. A composition as claimed in claim 5, wherein the
polyisobutene which is partially functicnalized by succinic
anhydride groups is subjected to a further functionalization

(: selected from among:

a) reaction with at least one amine to give a polyisobutene
which 1s at least partially functionalized by succinimide
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

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



by reaction with at Ieast one al dehyde and at |east one amine which has at
| east one primary or secondary am ne function to give a conpound which is
al kyl ated by pol yi sobutene and additionally at |east partially

am noal kyl ated. 5. A conposition as clainmed in claim3, wherein, in step
iii), maleic anhydride is used as al kene and a pol yi sobutene which is at

| east partially functionalized by succinic anhydride groups is obtained.

6. A composition as clainmed in claimb5,3wherein the polyisobutene which is
partially functionalized by succinic anhydride groups is subjected to a
further functionalization selected fromanong: a) reaction wth at | east

one ami ne7to gA\éGmﬁosﬂQJh kié &@ihiéa BN aimWivEdeih the aydrl)ﬁﬁﬁﬁlat otl)lns%l)lllt%es
functionalized by succini gr oups_and/ or succi nam roups, 13)

reaction with SY@IPEE Ry, arﬁls%ﬁfﬁdt B vém&“wﬁhwpemeé AMAIBS i s at

| east partially functlonallzed by succinic ester groups and y) reaction
with at |east e thiol i sobut en

partially funcBP %ﬁ%ﬂ"t‘fb‘&e 837 é‘ﬁ gaﬂ é’d‘}/"f W%Vésatpé?fylsﬁ"‘ﬁﬂ‘ﬁé”h@is atJieaSt,Rama“y
conposi ti on asfunttainahzed bncacboaylrgr@ips,wher ei n t he hydr of or nyl at ed

pol yi sobut enes obtained in step iv) are subjected to a further
functionalization selected fromanong: A reaction in the presence of an
oxidant to gi VB) @agioh yith bjpdrogen én thh preencesofathydregesstiop dt tatadyst tp givkanct i onal i zed
by car boxyl i r h nce of a
hydrogenatlon @%?5%‘%%ﬁ?g&a?@%wgﬁhﬂgxﬂm&gﬁﬂ? égﬁﬁ} %%ﬁg at | east
partially functlonallzed by alcohol groups, C) reaction with hydrogen and
ammoni a or a pej fBdibn Qi 546 Aahd arfibifor abrinfl PSRSRAGERfe in 4R pAILRAL On
catalyst to give a polyisobutene which is at l'east partially dncti onal i zed
by am ne groups2migatiopcgdifiosi tion as clained in claim3, wherein the

pol yi sobut ene whiigeh dofyisobiteHeMtbhiifat 1a@paitiXlly RRHiohASe partially
functionalized wth sulfonic acid groups i's subjected to neutralization
with a base. 98™WSconposition as clainmed in any of the preceding clains,
wherein the conmponent b) is selected from anong el astoners having a gl ass
tranS|t|oQ tenRerature TGlof g n&re than -10C. 10. A process for
preparing®a pol yBPoCERALET TFSH’ AMP¥RYPRES in any of clainms 1 to 9 which
conpri ses bri npgilyigpbatend wisiel is ob@inpdin\sies Of) vidhae beaphdialy fagetdedpanent a) and

at 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 having a glass transition temperature Tg of

not more than -10°C.

10. A process for preparing a polymer composition as described in any of claims 1 to 9
which comprises bringing at least one polyisobutene-containing component a) and at
least one polymer b} which is different therefrom into intimate contact with one

another.

11. A process as claimed in claimlO, wherein the component a) comprises at least one
polyisobutene derivative and the
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.



|l east one polyner b} which is different therefrominto intinmte contact
with one another. H A process as clained in claim O wherein the
conponent a) conprises at |east one polyisobutene derivative and the
conponent b) conprises at |east one polynmer which each have at | east one
conpl ementary functional group capable of reacting with the other and the
conponents are brought into contact under conditions under which at |east
part of the functional groups react. 33, 12. A process for preparing a

pol yi sobut ene derivative by reaction of at |east part of the double bonds
present in a medium nol ecul ar weight, reactive polyisobutene in a

si ngl e-st agge op prcmaléstfbrﬁ;r&ﬁﬁn%Wlioglﬂé{e'd%ﬁ@dt@@bﬁ%!lc%% 6ht [h QBhR BB RYdoublk
reaction with a conmpound contalnin | east one aromatic or

het er oar omat i cb‘g\dbﬁrﬁsei“h'"taﬁ@db’%@%‘@r rigkinteattivy PelyipebHtcpuindisiiste-stage gfi ve a
conmpound al kyl atrGtagyfuR@bidisalt8hed Rfamdnf: desired, reaction in a further
functionalization, 1i) reaction wth hydrogen sulflde or athiol in the
presence of a cat al yst to give a polyisobutene which is at |east partially
functional i zediby tRk@io§WaRSompduhg cdn&aﬁﬁgmbawc)h@aranaicloane in the presence
of a silylation catﬁllé[/st to. %fve a 8’ butgge which is at |east
partially functionalS'IRHOBYCEUPin §F Bgisac ce 9t oy alkEalionicaAlyHi'? HV42 hal ogen or a
hydrogen halide in tdaeopicsiemes b@fpolanscta:teab va&idl, ifdesired| REdtioO MBgmAkdrc radi ati on
to give an at Ieastfgatrtgilgl {]‘yn hal ogenat ed pol yi sobutene, v) reaction with
a borane and subsequen oXidative cleavage to give an at |east partially
hydr oxyl at ed poI yi sobutene, and vi) reaction with SO3 or a conpound capabl e
of rel easing i t a artlally
functional i zed' y suf‘gfo}{%’r'tgag&#%&gﬁﬁ% Oqg?hl%}ég’g reeglee %%tlral c\?&é Pve Bobt ai nabl e
by a process as cl a# pedgsdbnteed wihich i;_gt_least partlally functionalized by thio groups,

iit) reaction with a silane in the presence of a silylation catalyst to give a

polyisobutene which is at least partially functionalized by silyl groups,

iv) reaction with a halogen or a hydrogen halide in the presence of a catalyst or
electromagnetic radiation to give an at least partially halogenated

polyisobutene,

V) reaction with a borane and subsequent oxidative cleavage to give an at

least partially hydroxylated polyisobutene, and
vi) reaction with SO; or a compound capable of releasing
SO; to give a polyisobutene which is at least partially

functionalized by sulfo groups.

13. A polyisobutene derivative obtainable by a process as claimed in claim 12.



