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25 crosslinking characteristic of elastomers can be irreversible via
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 peolymers 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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nononmers-as_elastic sealin terial. It is an object of the present
i nvention t%Frﬁqn%nggnat?ﬁﬁ ymer compositions comprising two or more

polymers can be used to achieve particular product properties. A
problem which is frequently observed in such compositions is
incompatibility of the polymers which are formulated together to

25 achieve particular properties. This can, for example, show up as
partial demixing and “sweating out” of a component. There is a
continual need for polymer compositions which firstly have the
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 vinylarcmatic

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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Suitable compounds of components a) and b), suitable
complementary 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”
pelyisobutenes are differentiated from “relatively unreactive”
polyisobutenes by the content of double bonds in the a or f§
positicn. The component a) preferably comprises at least one

35 polyisobutene having a proportion of ¢- and/or P-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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25 Particularly useful reactive polyisobutenes are, for example, the
Oppanol® grades from BASF Aktiengesellschaft, e.g. Bl1O-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(CHz}2)-

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 hetercaromatic group in the presence of an alkylation
catalyst to give a compound alkylated by polyisobutene,
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viii) reaction with a borane and subsequent oxidative cleavage to
give an at least partially hydroxylated polyisobutene, and

25 ix) reaction with S03 or a compound capable of releasing 503 to
give a polyiscobutene which is at least partially
functionalized by sulfeo groups.

i) Alkylation

30
Te produce the derivative, a medium molecular weight, reactive
polyiscbutene 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 heterocaromatic

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 heterocaromatics
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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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 AiCls, AlBri, BFi, BF3-2 CgHsOH,
BF3[0O(C2Hs)2]2, TiCly, SnCl,, ALC,HsCl,, FeClis, 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 arcmatic hydrocarbon radical, e.g. anisole. If a
catalyst-cocatalyst complex is used for the Friedel-Crafts
alkylation, the molar ratio of catalyst to cocatalyst is
preferably in a range from 1:10 to 10:1. The reaction can also be
catalyzed by protic acids such as sulfuric acid, phosphoric acid,
35 trifluvoromethanesulfonic 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. tcluene, ethylbenzene
and xylene, and alsc 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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catal yst when ar her. is
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one am ne hahé Nirepatraktastodnmchr compynmls S&candar ybadnine wbuncy2®red0 give a
conpound whigd vics oal/lsgl 8§ £d i cpobyE sebrdgng,and ﬁ.@@Bﬁiﬂ&%bhypﬁt | east
partially %%ﬁgl_at ed. It is also possible to use 15 reaction 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 WO 01/ 25 294, which are hereby
fully i néBrpbl AREFIPPtiPRI erence. 20 ii) Epoxidation The functionalization
can be carried out by reacting a nedium nolecular weight, reactive
pol yi sobut enge WidnztdbnhBasit e cRAr ¥ ycaraQigaouid bp GHastial at méeasi
partially epoxddiizedwBoLii soiH@Ae polyisobutene 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 Hy0,, 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 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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) reaction with at least one alcohol to give a polyisobutene
25 which is at least partially functionalized by succinic ester
groups, and

¥) reaction with at least one thiol to give a polyisobutene
which is at least partially functionalized by succinic
30 thicester groups.

iv) Hydroformylation

The functionalization can be carried out by subijecting 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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VIIl, Lis L Z are integers epen e val ence
and type of ﬁ‘g fefal 15 and the nunber of coordi nation sites occupi ed by

t he Ilgarﬁ?L In a preferred enbodi nent, the hydrofornylation catal ysts are
In another preferred embodiment, use is made of a carbonyl

generator in which previously prepared carbeonyl is adsorbed on,
for example, activated 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,
rhodiom(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(VvIiII) oxide, alkali metal salts of ruthenium oxo

40 acids, e.g. Ky;Ru0; or KRuOs, or complexes such as
RUHC1(CO) (PPh3)a. It is 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)2.

45



prepared in situ in the reactor used for the hydrofornylation reaction.
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20 carbon monoxide to hydrogen is generally from about 5.95 to 95:5,
preferably from about 40:60 to 60:40. 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 toc 300 bar.

The carbonyl number of the hydroformylated polyiscbutenes
cbtained depends on the number average molecular weight Mj.

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 orx
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 convexrt 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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t he hydr of ortmdsithed ipobyyeibuteggesOxidation using air can be carried out
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absence 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
M,. Products having a number average molecular weight My 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 extrapolation.
40
B) Oxo0 alcohols

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
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dalton preferably have alcohol 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 alcohol numbers

of from 0.5 to 1.4 mg XOB/g, in particular from 0.9 to 1.4 mg

25 KOH/g. The alcchol 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 polyisocbutenes 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;-Cjio-alkyl, Cg-Cap-aryl,
C7-Cog-arylalkyl, Cy-Cpp-alkylaryl or cycloalkyl.
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presence of electromagnetic radiation. The addition of hydrogen
sulfide gives polyisobutenes functionalized by thiol groups.

25 Reaction with thicls in the absence of initiators generally gives
the Markovnikov addition products ontoc the double bond. Suitable
initiators for the hydro-alkylthio addition are, for example,
protic and Lewis acids, e.g. concentrated sulfuric acid or AlCl;.
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 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
catalysts include, for example, platinum in finely divided form
(“platinum black”), platinum chloride and platinum complexes such
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28FEB2006 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 halcogenated

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
incoxporated by reference. Hydrogen halides suitable for the
addition reaction are in principle HF, HCl, HBr and HI. The

35 addition of HI, HBr and HF can generally be carried out at room
temperature, while the addition of HCl1l 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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Functl 1za can carried ou Y Ssu ing a médium
molecular weight, reactive polyisobutene 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, diiscamylborane
(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, chloroberane-dimethyl sulfide, alkyldichloroboranes

35 or H3B-N(CzHs)3.

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 therecf. 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, S0z, 503 adducts
such as pyridine-50; or dioxane-503 or compounds such as acetyl
sulfate which can release S03. The acetyl sulfate can also be
prepared in situ from sulfuric acid and acetic anhydride.

30 bepending 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 ocut 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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t he absencecofiregihieonsshaying good interfacial properties and/or good
long-term mechanical properties. Thus, the polymer compositions
obtained have, for example, a very good adhesive or sealing
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 polyiscbutenes 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 ocut 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 (2aU),
brominated butyl rubbers (BIIR), polybutadiene (BR}, chlorinated
45 butyl rubbers (CIIR), chlorinated polyethylene (CM),
epichlorohydrin (CO)}, polychloroprene (CR), sulfurated
polyethylene (CSM)}, ethylene oxide-epichlorchydrin copolymers
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accordi ng tgi4a 2 eseptofnvention and their above-described derivatives

whi ch are provided by the invention or used according 20 to the invention

are advant ageous for produci r osi.ti ons havi ng good interfacial
properties 'g'h%ll‘iﬂ’“p ol e an‘bptgcé"renP Iﬁ%ﬁ'n p%ﬁ&b@?t‘?%stherlﬁ’%sef‘he pol ymer

conposi ti onsnvﬁimléinn@éeﬁ%/%bl}f SoMex agpt At deapsityopeorll arfieEsirvEhdeh dedl | ng

action, afhesilxrsndher afbmxtin |lantlyor Theye mraer oaks Oc agivant.ageeas 25 for

i mpr ovi ng t bea UTRTIOPre €61 S BN COmMPRILON s 551cdleC Anl £6F S§ AIGRenel pol ymer

surfaces. F éfﬂ%trmreemn@ SpihimRliEHl ALriClGltl conbAGH 9 RAk¥hsehiignes and

their deri vatléles é 0od _ ¢ bkfuotaungnfg%l S%%mf% Cgf’ i n‘feractl on

pol ymers. I'S o an abr ert)e
with these ﬁ%ﬂ*%‘&*— '36 Snla“%ﬁ%l&“ﬁol%np%ﬁqri f ot 1SSV aPBfht SBBhds. The

pol ymer 2Bohpdslinkags @ﬁYtﬁbSCprb@s@n@smverﬁnedﬁrphgg ¥ spilvep, to
advant ageoustyremnibptadieny sldsgiomet enigenioyy teo stipdengccatarinki bg, frahiloh in
the case of 1pojouTyy GRABAS| threrkBOYWNrfdOMd R BHE Oy WilghitS peféedded, for
exanpl e, i uealiNg ,48hn Pl o P Chohbfie’? CPTROPEM Ferized.
Styrene~butadiene elastomers have beccme widespread 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 polyiscbutene-containing component based on a
medium molecular weight, reactive polyisobuténe 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 by,

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,



In a first preferred enbodi nent, the conponent b) is selected from anong
el ast omer s ﬁ%@pﬂé 2833l ass transition tenperature TG of not nore th?rg 2006
preferably not nore than -10C. 40 The el astomer is preferably selecfe rom
anong acryl ate rubbers (ACM, chlorosulfonated pol yet hyl ene (A-CSM,
copolymers of alkyl acrylates with ethylene (AEM, polyester urethanes

(AU),  broninat ed MMedrUQPeiéasgﬁlo'nB) coﬂ9+ymts% %@@d(ﬁ% SHhgr i nat ed 45

but yl rubbers ( l%ﬁ%lnf%l Blnate IP et % e$| Ioro@ygrég (CO

pol ychl or opr enqu P-Or at PmESOTY étﬁ P%%ee 7 RS *

oxi de- epi chl or oh ‘?ar?scé‘ﬁel 9%@@%@0065?837 2 B FEB 2006 18 (ECO),

et hyl ene-acrylonitrile copolyners (ENM, epoxidized natural rubbers (ENR)

et hyl ene- propy| enecdhisanye atigi povegers  (EPDV), et hyl ene-propyl ene copol yners

(EPM, polyether urethanes (EU), ethylene-vinyl acetate copolyners (EVM,

fluorinate bb quoro |I|cone & bber s FV , propyl ene
dF(?I[‘ e %u%g%ﬁ@l’w seripgen nt SBmtﬂ

oxi de-al 'yl ehe- rene copolyners

(1IR), i sopr‘"e?f%p]retﬁ'ﬁlﬁ’éta’éy(:F‘R)Ctllﬂn@lll HEO‘F%be‘resfe(fﬁlBRﬁ’ a R?e}truroél THpEHEINEINR) |

t hi opl ast i cer§@® whichr epe-tracdivéhd eubbercthef SBR) forard@ryklenhtizing.ng

acryl oni t0i complicadineaeyr chgrimdid XMBR)ir<Larbewybosdl ainlcAghave

styrene- butﬁ@'&m té%asiémmryﬂfﬁhewén&lh%&%% s. T8fe CéHHi&B’E&%HE B o ntot&e

pol yrer conposi of t sdenli1 L pvent ref era I copri ses at | east
r A EI5 R e

one el astone Saston aro fet&r oar omat i ¢
group. These el ast orrers preferably conprise st yr ene and/or a styrene

deri vati ve Pretpsidy sempiereitaiy fThet tomporavurp) oparhd cemaehpds ppleftdeabl vy
conpri sed5acshysremeshat) adherie) elrastelected rExsuc Amont asiconemplehbsthiyt adi ene

i sy pref er abkynds forddinkedupduin 39 o¢0r iy IHdkage may al so be present.
Pr ef erence is given to styr ene- but adi ene el astoners having a styrene

content of froml10 to_70% ref er from20 to 40% by wei ght,
bascd on | (RESTRH: EABIRISDIo% RO WORBRE < & OB BTG abiera
Styrene_b;ﬂﬁg&gﬁﬁeJkdg OTTET S Tave DUETUTTE ‘b&ﬁ&ﬂi %P jb synthettt—25"TUubber

and are @& . ynan97 in shaoe soleée canveyor helts and further
industrial farticles. The pol ynmer conpositi ons of the present invention
whi ch conpriimamhal edsiblen®onfdol yi sobut engacemd@idigrgugonponent a) and at
| east one ‘ hetercaromatic group
-SH, -5iR;H, enocophile

25 Epoxy -0H
-COOH, -SH, -NHR, -NR,
Carboxylic anhydride -0OH, -~SH
-NH,
30 j-0H -NCO, -CRjBal
epoxy

carboxylic anhydride, -COOH

~-COOH Epoxy
-SH, -OH
35
-NH, Carboxylic anhydride, -COOH,
-CH;Hal
-SH -CO0OH, -SH
40 |-Si(OR)3 -Si(ORs), -OH, -NH

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

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



styrene- butagbngngqstorrer b) have a high abrasion resistance 30 and good
compatibility of the conponents. A further preferred enbodi nent congtf FRE #96
. pol ymer conpositions conprising: 35 a) at |east one
pol yi sobut ene- cont ai ni ng conponent based on a nedi um nol ecul ar wei ght,
reactive polyi sobutene which conprised®at |east one conpound containing at
| east one &uwrcdtionaindgooupe twiricalromst tapalheg .offheeastmatgios lf acvalent
conpl enent apyndgitHelnOpab r & L3y @kcarsompound REsbhee conponertlydP b), b) at
cast one ped v LML adfichieks fhlf £ra LHAD) e A on BEREL OG5!
| east one con;;okij d C\C/)\A‘Q"t al néeg% ag} eaﬁtg onf unct'i onal group Ich1s
capabl e of V&t iRy SWPER™ 09E 161 8RBYE aYSF FRBt fbnal group of a conpound
of the cofrponent a), 0000052837 2 8 FEB 2006 19 c) if desired, at |east
one conpountheseta@osgntr b amygfphabdy s lieattens £ r oo oeumyd pod gpabs eviaich
form ng the¢smbr fdege inr péli G 1S 2200 c6pb Byt iS$eqandri, d) customary additives.
For the purposes of the present invention, the term "conplenentary
functional oups". refers to a pair of functjional roups whi ch can react
with one an {hegtt]oeq‘sdtr & ﬁ%qprbentcoﬂ‘é’ﬂﬂ?dl‘bé g mﬁPg%ﬂgary conpounds” are
pai rs of 1Bonmpounds whi ch have nutually conpl ementary functional groups. The
component b) is not restricted#o compoun®d having el astomeric properties.
Preferred conpl ementary functi onalNgGro tbf t he conpounds of the 15
conponents a) and b) are sel ected ‘w DhgrEhe conpl enentary functional
groups in the overvi ew bel ow. Overttew Exanples of conplenentary functional
groups 20 25 30 35 40 Conponent ®f Conponent b) Term nal doubl e bondAromatic
group het@roaromatic graoup -SH, -Si R2H, enophile

!

where

Rl and R? are each, independently of one another, hydrogen,
20 Ci1~Caig-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
25 o,B-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
acids with C;-Cjpg-alkanols, esters of vinyl alcohol or allyl
alcohol with Ci;-Cig-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,P~ethylenically
unsaturated monocarboxylic acids, vinyl- and allyl-substituted
heterocaromatic compounds, «o,f-ethylenically unsaturated nitriles
and mixtures thereof.

40
Preferred monomers II) are, for example, vinyl formate, vinyl
acetate, vinyl propionate, wvinyl n-butyrate, vinyl stearate,
vinyl laurate, vinyl chloxride, 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



Epoxy- OH ﬁ;ﬁ( NHR, -NR2 Car boxyl i c anhydride-OH, -SH -NH2 - OH NCO,

- CR2Hal epWQ:% §/| I ¢ anhydride, -COON - COOHEpoxy -SH, -OH - NHZ?&EFMMC
anhydri de, -COOH, -CH2Hal -SH 000H, -SH -Si (OR)3-Si (OR3), -OH, -NH =
chlorine, bromne R = alkyl, cycloal kyl, heterocycloal kyl, aryl, hetaryl. 45
The conponent a) preferably conpriseszat | east one nedium nol ecul ar wei ght,

reactive pqetsgbbtenetdaw R}gnp@f@hﬁ@hd@umem a#3det he conponent b)
e e B i s

het er oaro cova

occurs in gg%ﬁﬁ%l ?etag‘ c&fﬁy A es‘uF“F&BF%rlf]o"’Pmﬁ% eﬁéf‘aﬁf%]f"’t'%ldﬁl'k Tation
under reactdh 4cBhBY%IPYﬁ§lDﬁh| éh s 1eddi laestdinsod Maenelinvidaaads i). 5
The conpdnemtryipnisr plef erabkyrgbdritedef nam ahong-groltyeeestwhi ch  conpri se,
in polynerized/ copol yneri zed form |) at | east one styrene corrpound of the

fornul a 105 Waepend: 6= gade 15 £aekt dDJeRRNIRON] o dliyane
?;”" ¥

anot her, ygdr.ogen, 20 CI-, Y ?g_gg
hydr ogen or SogaPkYIS aﬁ’i‘dpP °P88 YRt} tf°5ﬁ‘e nononer which is

different froml), is copolynerizable therewith and has at |east one 25
a, (3-et hyd @i calldopn GAsat urEledydealbet bdrakedThe shyrenalcerpobndot She
preferably sel ednp@dnbhoe ByroRg 1Sty €8€,at least one styrene compound of

the formula

_ Rl R3
| 15 |
y C=CH;
}
RZ

20 where

Rl, R? and R3 are each, independently of one another, hydrogen
or C;-Cg-alkyl,

25 I1) from 0 to 50% by weight, based on the total weight 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 III) from 0 to 40% by weight of at least one monoethyleniceally
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, alcchols such as methanol, ethanol,
n-propanel, isopreopanol, 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



a- met hyl sty 8@6 . g | orostyrene and the isoneric vinyltoluenes. 30 The
nononers | I'§ % g? erably selected fromanong esters of a, 3-et hyI by
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gﬂt sfll \e“nﬁylégﬁ@neeégi&prm&%oum hyéte\gwméla &t h&éooﬁﬁnalt le%zl aVi nyl Iet her,
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et hacryl at e ehmllm(d‘lmfl hg;:aacar/lel at gglb?eraflmtatléﬂn% g?%)goalﬁz "%é z‘-’n"Jhcmoc nyI
(et h) acryl%‘%‘*"e PC@’@’H‘?FH%& OTHFWE52837 2 8 FEB 2006 21 (neth)acryl ate,
N-vi nyl f 8@ nam de, N-vi nyl acetam de, N-vi nyl propi onam de,
N-vi nyl pyr rotitdcersNavediyf g peei doee-radicalnpbTapeol aatiam aae nydwinige,
net hacryl ar@éi%xoefoh}aawlmp&nd% fRgs & 1\Hcf1)élﬂ9yrf6’f r@iarr%'leanglbenzo 1
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m xtures t The ¢ from anmong

I"'eC
pol yrer s @5ﬁpr9§e@5%%ﬁ5p nB?’T c,'ogoPy ‘&orsnfilfﬁ)eli ~from50
to 100% by kaﬁ}glmerowééﬁwwft lfd iPbebic v ghrelepl %Méatlé‘oﬁﬁ@néﬁ!‘@m)dstfo L1y,
ofy at | easte one St2y rerebtonizuimdyobnitide)or ik a- RoHis (20meheye- C=CH2 R1, R2
and R3 are wagfrorikgdependentd v aebboagr ,aquQﬁIﬂ@lth varogen trene C1- C9-al kyl, 25
1) fromo 1015%49‘3%&5\0@'&@1011%@%3@ beéﬁetgaggg e (gﬂtbagggiggo conponents 1)

to I'll), of at, | east grglé:onpqlun Jre 4 Q0 hLon o 2 neg VI N9

conj ugat ed HoUB ' 68A acrylont t
20 alkall metal and ammonlum 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 lattex 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 ascerbic 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.q.
n-butyl mercaptan, n-hexyl mercaptan or n-dodecyl mercaptan.
Water-soluble, sulfur-containing polymerization regulators, for



met hacryl on&éﬁél ﬁﬁﬁgg m xtures thereof and 30 I11) fromO to 40% by wei ght
of at |east 0 thyl enically unsaturated nmononmer which is diff2B8&R8 2008
~froml) and I'l) and is copolynerizable therewith. The polynmers b) are
prepared, for exanple, by free-radical 35 polynerization using customary

met hods known to those skilled in the2art. These include free-radical
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organi ¢ sbl vemraclPoafometbdner gani ¢ sol vents are, for exanple, alcohols such
as net hanol, ethanol, n-propanol, isopropanol, n-butanol, ketones such as

acet one andIf ‘@eé"ﬁte@” o8k Nyt rkc%é)@;%, @Hé‘@t}’dd’noﬁ‘rlﬁéﬂat@f& arePladlib@Neo
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2006 22 ne‘?’l"l%d"she ﬁoéé%%es%‘f% énﬁeﬁF%‘a’l i REEMBYS . tPridfer ence i s
gener al | ¥0 gpokymexg aafid ohebempe ratarep pyces stenperafinshs pabevefthehe

pol ymer i zat ponymexitzate ofbyempdr degier,edo bemglleaeedhienpd hgmefiddayAeni zat i on
vessel , thelf(ﬁ@ﬁ@do:‘ss sheessﬂetfbxt %1@0];)Mﬂﬁéée7—aatr'e0@h5 LesRer flddhepadth e
remai nder of, e 09l I8 Tothidt Cclse ot efienl lynd nhriadued as one

?£+

or nore phy5| cat sep ara% er  .contInuou epw se or
accor di ng tﬁu%{ta%%enggﬁt FAEFT oﬁacg]r% é’ﬁﬁym}@%nmlﬁl ﬁﬁﬁ‘@o‘i%egoéfifcfrﬁ’ér i%Aft i on
in the P8I g¥eFPraties®*igne: MOIMapericiides. wre@Paisehéatese-radi cal

poj yneri zat percartnasesl | perger eaders and lnohpgendperdhisde. iMckude, wéor

exanpl e, di brazeylymeparaxide, réerdioBuiyl bpaIfity abakeni st claﬂv)éksion,
per-2-ethyl g &exgpg]cgaéte di-tert-butyl peroxide, 2,5-dinethyl-2,5-di(tert 15
butylperoxy)hexane al i phatic or cycloaliphatic azo conpounds e.g.

2,2 -azohis(li sobut%é‘;)nl tril e% 2,2 -azobis(2-nmethyl- butyronitri/l e)

2.2 - azoBPsEEe PXRIRANYPYST B+ i d4S0 Bfovides a protess for preparing’
1,1' -azobi 399131?%# sHEPgRataPhO tdesca)bed - dhaneh avdghageyprissshbr §romdril e,
4, 4" - azobi sé4- tyastovaleepoty asold)teared cbheain 2y alokabheneta) aaved aammeastum
salts, e.g.oh8epspdidimyalhicHli I@tdi¥lferent therefrom into intimate contact
with one another.
25
Preference 1s given to the component a} comprising at least one
polyiscbutene 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 ancother under conditions under
which at least part eof 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



2,2' -azobi sjsobutyrate, 2,2'-azobis[2-(2-imdazolin-2-yl)- propane),
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in particular, BFREHIChé&aP PRLYHICSMITSORf Wik 2 THYTARBURN LS i tiator is
general |y in thecpPabgeer ionmrabbirda).-01raf8s a0y wei ght, based on the
total wei §ht of the nononers to be polynerized. To obtain the desired

nol ecul ar wes gitor & KRAYLE3SVEL MY hROin§MPI ey SYbtabd endieauhat ofsigie, for
exanpl e, al gelydas 3H6N a5, pmpl dafude agehal deyds c.hp ophanatdehy de.
n-butyralde%eacpd EYo) Ja%a %e formc-acld,. anmoni Um 7 of hat e

hydr oxyl anmdWF Y uPraLet th FIRFER x?fa%ﬁﬁ)rﬁrl?nfjbﬁﬁ‘éb‘t‘%ﬁ en PP P of &Ficls.
possi bl e t 010Use afeguicapel wneshiath besadsére amgasityathy Cowi@nsulFee® Erem

di - n- but ¥0 Bayér des) direnddstylvesiilihi dBg mli plrekultlsul fideplettons 4xeor

regul az ors Mbsﬁgé] ifrp%t 2i 0 sohf UediRat Readior m %famgtlegwumqtene-aad 2 by Wt
mer capt an, Rz he - I =

sul fur-cont %ﬁ%%&mgﬁgﬁgﬁ%gta%ng}lgggﬁ‘%&l@? a? g?&g%ﬁof@\é%g%?mg%é@x% tIoe
hydr ogensul F'¥ &5 9T F TS, TRPeMAF ST S it ABLBTA1RGM (e SETPEHAETe
regul ators &Pethf I5ANSCOoABBTINYS WuSA astan 18y hougs cand| ispihgn| intirdifede,
benzyl céhpdotas3 suclf asobermariol ehlidei stelringl kybobhabsldes resohtivsg in

chi or of or m prebipeidtaehl of otmd HemeZ 8s RERr2QQ6n! fndes) etbbeong) St DI €
pol ymeri zat o0, | nidt i3t QESear SvAddeHtt &n 4 NEAGIYBBEL SOL Ulgop Sebsgaient to
t he pol ymeriﬁgtl on J-gaction ,ﬁjned s%gelgoi%mv?rrkse I ytion s tﬂ;% ted, for exanple
to the 10 po yr’r%r"i zat om e'rrperaturg or oQterrpergturesga 5vé "t he

pol yneri zation tenperature, to conplete the polynerization. Initiators

sui t abl e 2PoFhe hils-W¥Rr ppset zite afthshabeamelge sdspbers avw viipyiidens crat@nal so
all other cuastoabs O A &l atard B phmpy evhishi habé edf apeneedr anli Cad

pol ymeri zat pefdhdt AGURRYSa SOLakddant 1Bl o % MBI, EppEy IR ne sweats
hydroperOX|gg§m {ﬁg‘yg%ghéuléégé¥§ 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-oclefin content = 65%, P-olefin content = 30%) are dissolved in
30 500 ml of CHCli. 2.4 g of phenol (25 mmol) are dissolved in 10 ml
of CHCls. The soluticns are mixed in a 1 1 four-necked flask.
2.56 g (10 mmol) of BFi-phenol complex are added at room
temperature. The mixture is stirred at room temperature for
8 hours, then introduced intec 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-polyiscbutenylphenol.

40 The lB-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



percarbonat g%? esters and hydrogen peroxide. In this way, the
polynerlzatlon rea on is brought to a higher conversion, e.g. 99.99FFR®0s
The present invention also provides a process for preparing a polyner
conposition as descri bed above which conprises bringing at |east one

pol yi sobut ene- cont ai ni ng conponent a) 4hd at | east one polyner b) which is
di fferent thereteaamiiont ofi atpalptiecbontactwiti tlaleie anmogdieirde 26n&r ef er ence
is given to the&gmengnt a) conprising at |east one polyisobutene
derivative and the conponent b) conprising at |east one polyner whi ch each

have at Ie one unct.i onal roup eacting with

t he ot her élg %8ﬁgecf éﬁ‘l IW%F%WQH?’M nt205'(a:03ﬁ ?P Wi ¢ 1P one anot her
under con%il‘%-l‘-'ti@s‘-l@nﬂéﬁte%rci@ét: ekt f Pacongent e $ikc@irenalaeabups ar eact .
As regards ile rir €parateckedff lake Hotyarkrwichnmposupexprssen atihecopdayssent

I nve?tl on, fa &ﬁarrshe lbmc#@muaﬂé Ngs visoéa&e@é thﬁ}:lh@iﬁ u%ﬁeﬁohi/@fﬁgenl, anc(:jl f
coextrusro Knea 55639 tdd t%r %”ﬁﬁ ga%o Eomﬂn futd NSy i‘&i’& opedra o
Techni cal 2% m st.r h % I"'ectronic Edjti‘o ter "Polymer
Bl ends", éﬁ?q §dﬁe?ﬁﬁ éﬁ%ﬁ Do atEEd 16y sF%ﬁ%ﬁiﬂﬁFegiﬁép & néenti on
is illust® et lsy Sf.tﬁeamdpﬂf Mtﬁg’gﬁﬁnf?% H(’ng‘lﬂékaﬁplfésfurZPBEGOQOE)BQfBS? 24
Exanpl es 1. maRedict imohydfide poleyitbebusddsd wirtdh theshyxone: st adiened aopol yner
in a Friedejizgocafrbs soedon12 Rifmfes20@&cesdongldfc anpohyieobid enaobayi ng a

hurber average JpRlbesulddr Ve aht.rotMl;, q:fv TQQQr anpeplrxe%llaeerw dléDQIQrfe&iZ 0,

an a-olefin.c ntent 0 In % are dissolv in

nd
50 i of | AL e ¢ eued gk, e dena, i B iy SPaRe g o
15000 frdM ﬁ@%&&@ﬁaﬂﬁfaﬁ?re (dFiPs§8I YREPG/ G@GIM Bri9arss’ The SRS ons are
mxed in a wugh,oglapbekarhsd gorpored oo |pw livd sphkeenviriicZidicganfydride;
BF3- phenol ¢imipd eéxsare subsequently added at roomtenperature to the
remai ning mxture. The mxture is maintained at a tenperature in the range

from 20 to AE {00 8eB0USealh b3 LREN A @IEETays ddMABEati8hs | 4RR) OPANO
while st bér ‘pngVéOg 8“? ¥9 cm e§u '{‘leen%aponlflcatlon 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 My/M, = 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 IH-NMR (in CDClz, 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
M, = 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 BFi;-phenol complex. The mixture is
allowed to react overnight (total of 18 hours) and the reaction



preci pi tatl&nmg % poI ynmer as a grayish white, rubber-elastic mass. It is
dried overni "? a drying oven at 70C, 200 nmbar: 102 g = 87% yi el?d} FEBhE{b
sanple is vvorked up anal ogously. 20 The 1H NWVR spectrum of the sanple

di spl ays two vinylidene proton signals (8 = 4.7 and 4.8 ppm, which have

di sappeared in the product. After a siforage tine of 6 weeks, polyisobutene

sweats fram tsheppadpbe esiisCloy 300 fiRc e)f, melhheot herHyr edubbnds plﬁ@aaamged
igg gR(egctE:3 Iéybaggt@dpairylé@o%%@ngexwéfbrpwﬂ;%rﬁ JOQ vFJéh%‘élelatng:E LS retgﬁegl on
cont ent é%% éoeollngf‘?ﬁ I%éci)% é‘ﬁé nﬁé%’\gexaarng %@%IVe(fvaﬁ’D%B % ‘ﬁi of CHC13.
2.4 g of pherd ZBOHMAY) 2aF 8tHFE KHARST AtAT 10ThAS SFVERCES> THRE ol utions are
mxed in% 1119i1tf-99ii0r|@ﬂ:ke!t¢5flhaékk62 &SeaF il Gamnvl polofisRE3tpheholphesypl ex are
added at rcamfidenperature. The m xture is stirred at roomtenperature for

8 hours, then introduced into 2 1 of nethanol while stirring 35 vigorously,

resul ting '1@1 Mf"ﬁcgl% t&d ng o{ tQ:% oI ﬁggé dﬁﬁ"ez l'i ght - coI ored, tough,

el astic rras @?F ‘overni in a drying oven at
70C, 200 é’f‘%i)secﬁar&tﬁepyuéo%m n |§H@no| 40 The

1H NMVR sb@cftmwemp@ﬁ@d s’faﬁ’ﬂﬂletﬁn EO2C1L2A & pphaysindietf,oBBéwWEhg 1 .disSghphs: 7.2
ppm (doubl etsingietr, 6270pmm (doublet, 1.9H), 4.8 ppm (singlet, 1H), 1.75 ppm
(singlet, 2H), 1.5 ppm (singlet, 660H), 1. 05 ppm (singlet, 1950H). 45

0000052837 25 ctko . Lsobutene with nal eic anhydride (ene
reaction) 2628 F%é’);g%é&go%h(%ﬁ%%) of a polyisobutene (M1 = 25,000, PD =
2.0, 5 a-olefin content = 69% P-olefin content = 25% are placed in a 500

M four - REckEPIEASR ©F 130 il PROA rsqﬂa)erqfogeaoéﬂswmﬁséﬁvw%@ &8RN The
poj yi sobut emelars mheat efl N0 =176 uhdixltoint hodea, paldispers ey MyvEguated to 5

mbar for 3Cardd Rut 8Soldsth Gfrertl @f%g%army@bbdm £ wddedeand gheed xhure is
stirred at 2156 %qurnécﬂ(% %ﬁuls 5t4 e spggﬁ 1Qr 2138 U nutes. A
furt her gsu%se&uﬁme_i aret naﬁ mx L&I’%IS stirred

at 225C f m nut es BE&E Y n‘ho r| e*TS Temived at

1800/ 3 md%r (%h ™oddt o yﬂié\?aﬁ‘a?“%ﬁ’cﬁn aFReafeed o%vawgsa. sTRE VBigktuTe 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 agueous 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
FeS0,+7H20 solution. The organic phase is evaporated at
160°C/5 mbar on a rotary evaporator. 496 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 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 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




i n -hexane, 4%6$%§d _gnder pressure and once again evaporated on a 15 rotary
evapor at or 3bc 3 mbar). This gives 360 g of a tough, elastd§ FpBsH06
~ conposed of polyisobutenyl succinic anhydride; vyield 94% The infrared
spectrum of the sanple displays CO vibrations (VcO) 20 at 1860 and 1779
cm 1. The saponification nunber (SN) W& 3.5. 4. Sul fonation of a

pol yl sobut ep@o%fa@ b4 0. dhl anebht 8y S Ratiateb Ut BEs Wé%%@?”?a@ dplar mass

, Q9.dalt ony a pol ydi spersity Mv and an a-olefin
content of 370 S?SSOI vquﬁl(an 11 of n- hexane. At 20- 250 2 g (0.02 nol)

of acetic anhydrlde are added, followed by 1.5 g (0.015 nol) of sulfuric
aci d. The rAsqanrddrgstal HbwB®R (ET-BYRt SOt ghb 2eeP3h&De63ztion i s st opped
by neans ®fpQ0swbutén@lphmstdianel no Thengeet hareknphase is separated off and
the reaction mxture is washed another 3 tines with 200 m of methanol. The

h h 140¢L5
O ves 208 oot igHaE @%‘?d%e?fes %rgé.%”?apf?mé?a iap ‘é{ﬁ@%ﬁn
CDC13, 16 s%& t' g an CeLT Agh¥rd td’ é‘nl—l) ?%‘ﬁ%ﬂy Singlet, 1.1

H); 3.8 ppra-lnegheb quHSODEtEH hegzykraiee. 0.9 H): 1.5 ppm (singlet,

890 H); 1005 ppm (singlet, 2680 40 5. Reaction with thiols 250 g (0. 01
nol ) of a pol yi sobut ene havi ng a rrean nol ar mass of h = 25,000 dalton and
a pol ydispersity MMM = 2.0 and an a-olefin content of 69% are dissol ved
in 500 M of n-hexane, and 45 2 g (0.018 nol) of thiphenol are then added.
The reaction is started by addition of 1.3 g of BF3-phenol conplex. The
mxture is allowed to react overnight (total of 18 hours) and the reaction
000005283% 2 8 FEB 2006 26 is stopped by nmeans of 200 ml of nethanol. The
rrei hanol phase is separated off and the reaction m xture is washed anot her
3times with 200 m of nethanol. The hexane phase is evaporated at 140C 5
nmbar on a rotary evaporator. This gives 245 g of a 5 |light-colored,
resin-like, elastic mass: polyisobutenyl, phenyl sulfide. 1HNWR (in
CD2C12, 16 scans at 500 MHz): 7.5 ppm (doublet with fine separation, 2 H);
7.3 ppm 28 (superinposed triplets, 3 H; 1.5 ppm(singlet, 880 H; 1.05 ppm
(singlet, 2700 H)
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6. Epoxide of polyisobutene 15 A solution of 500 g (0.02 nol) of a

pol yi sobut ene having a nean nolar mass of WMh = 25,000 dalton and a2 £B 2006
pol ydi spersity MV vnh = 2.0 and an a-olefin content of 69%in 600 m Q)’f:
toluene is placed in a 2 1 four-neck flask. 0.9 g (20 mml) of formc acid
i s subsequently added. The m xture is heated to 80C and 1.4 g 20 (20 nmol)
of H202 solution are added dropw se. ?e mxture is stirred at 90C for 45
m nutes. After cooling to roomtenperature, the aqueous phase is separated
off. 0.5 (10 nmmol ) of formc acid is subsequently added to the organic
sol ution, WhelaWxture is once again heated to 80C and 0.7 g (10 mmvl) of
H202 solution 25 is added dropwi se. After 1 hour at 90C, the agueous phase
is separdted dffolane cohpositigaremoprpirase i s washed with 100 ml of saturated
NaHCO3 sol ution, 100 ml of water and 100 ml of saturated FeSO4.7H20

sol ution. The ayganaCephasepdigisehitpercaneitirgicotPaféd sétbatd on a rotary
evaporator. 496 g of polyisobutene 30 epoxide are obtained as a

|'i ght - col ored, sof t TPEAmRNEMeshyR gwleppanwrReh, rragtiyspodyischyteds Jpdnge 500 MHz) :
2.6 ppm (doubl et wi EH&nBérQ@e:%E@ﬁbl%E+]91nweithMm;th@raﬁge RO 00 UPkipo W th Tine
separation, 0.7 H); 1.85 ppnm(singlets, 3 x 0.3 H7 35 1.8 ppm(singlets, 3
X 0.3 H); 1.5 ppm (Saltuylastl a c8B8OnHY o- Andds Ppjorble bondeyifat |cag ZOGndH)o, 7.

Ami noal kyl ated pol yi.sobut enyl phenal 40 58 f  yi sobt | phenol
or epar ed as. descr1 bR S AR PE TR Rele el s bRy flfc "and

placed in a 2 1 fouixtoeekhekdoisk. 7 g of fornmal dehyde solution (37% are
added and the mxture is stirred at 90C for 30 mnutes. 10 g of

di met hyl am ne solution (40% are then added and water is 45 distilled out at
160C. The sol ut®on pileastpreeplanen whigh gsioiferend drom a)ovludoszgeTteg 8 FEB 2006 27
140C/ 5 nbar on a ro&paramagaporator. This gives 567.5 g of a highly viscous
|l iquid. According to 1H NVR (FT-NWVR, 500 MHz, 16 scans, CD2Cl2), 5

pol yi sobut enyl phenol imlyntert ghghrojppese i pol pewized/ ool gnadmed fenseen at 3. 6
ppm (Ar-CH2- N(CH3)2) and 2.28 ppm (Ar-CH2-N(CH3)2), and these correspond to
an N, N-di met hylly 2- hylddsoxie Qyofd dinsRud engik Benay amne. 10 15

Rl R’
E—vl:(:}lz
R

Where

R' and R? are each, independently of one another, hydrogen, C,-
Cag-alkyl, hydroxy, alkoxy or halogen, R* is hydrogen or Cy-Cs-
alkyl, and,

IT) if desired, at least one monomer which is different from 1), is
copolymerizable therewith and has at least one a,[-ethylenically
unsaturated double bond;

- elastomers having a glass transition temperature T 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



20 25 30 35 40 45 2 8 F E B 2006 28 W claim 1. A polyner conposition

conprising: a) at |east one polyi sobutene-containing conponent sel (rarfjeifEEé mén
anong nedi um nol ecul ar wei ght, reactive polyi sobutene having a

average nol ecul ar weight M in the range from 5000 to 84000 dal ton and a
content of a- and/or p-double bonds of at |east 50 nol % derivatives of
this nedi um nol ecul ar wei ght, reactiveggpol yi sobutene and m xtures thereof,
b) at | east one polyner which is dlfferent froma) which is sel ected from
anong: - polynmers which conprise, in pol%lrrerl zed/cog}gl ymerized form [|) at

| east one styrene cidiMenedEMnerisiohydiniEe) erdychitippirae &R, each,
i nd dent | f
el T e A A

hal ogen, R3 is hydrogen or east one
mononer which is di @ &)eethylenomrylppitrils comxb)pndryffdiMz,adpridtzhénaWaﬂh and has at

| east one a, (3-ethy iC atur at ed doub| e n rs having a
gl ass transition teﬁ’%ﬁgﬁﬁ%}?@ ’f’@‘ e'ﬁb‘{PYﬁB‘?‘glePﬁL?H’cg@‘“Eé@%@{@cftﬂ? T%lﬁ] anong:
acryl ate rubbers (A@My 1elcehjogb1(yﬁmsf(ﬁnﬁt)e;d)lymk Wetaxésame))(Ah @& vingopol yner s
of al kyl acrylates vvlth et hyl ene pol yest er urethanes (AL?

bromi nated butyl r AE@FCPBITRIS, (EV ﬂbm@éﬁdéh@befgﬁw};ﬂp@ﬁoﬁlﬂfa@r@d but yl
rubbers (CIIR), chl

epi chl or (()hydri) n ( ,Bbé}@ Wé% plrgg& ?%ﬁ%%‘yﬁ)gfa’?!%%i{%gg%&% AGFOPie( CSM ,

et hyl ene oxi de- epi cihémn@i@yd)prwe@op@b/mamr(HR) (ieftne ra@tbaysl (B nsleyltdrist ri | e
copolyners (ENVM, e n rs R), .

et lﬁyl gne- pr (()py:vzane- bB’I%E? ﬁi{){t t,‘cséé)ﬁb/\‘f“&‘élp‘tbrre%g&f/‘fegﬁe copol yners
(EPM, polyester uret hanes (EU) et hyl ene-vinyl acetate copolyners (EVM,

fluorinated r uh%fr@oéfmgclélw@w@w 9%& rifiHRRE LS mpEIND)), alERPYhENE
oxi de-al kyl glycidyl ether copolyners 8
polyisobutene having a content of a- and/or B 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:

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 polyisobutene,

it} reaction with a peroxy compound to give an at least partially
epoxidized polyisobutene,

i11) 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,



i sobut ene-i soprene copolyners (IIR), isoprene rubbers (IR), nitrile rubbers
(NBR), natural rubber (NR), thioplastics (Ol and m xtures thereof. é% EAB

. conposition as claimed in claiml, conprising, as conponent a), at | E Zﬂ%
pol yi sobut ene having a content of a- and/or (3-double bonds of at |east 60
mol % 3. A conposition as clainmed in cl3 m 1, conprising, as conponent a),

at least one palyi SO&léTaeﬁQoadaﬁiMﬁTal ‘é@:l%éc.hnl-Shé)mlaés&%féleeotiyéﬂ@@@}l@t{hd}f at
| east part of the u_.tgltgl opds, egt )645_‘5 éfH’@ Thlsegular yeh gh

reacti ve polyi sobut ene t] tage unctional i zatl on
sel ected from anong: f Féﬁ%ﬂ’oﬂ %tlﬁmﬁ &6?’1‘50?%053(:]&' ATMURG‘at | east one

aromatic or heteroaromatic group in the presence of an al kyl ati on catal yst
to give a conpedng aldepkated sbiytlpal padohath ese, a iiydreact han idet bo agper axy

compound to give an attl eagh: ﬁﬂl%llll}/r hEPO¥:Hized RolwisspbuEene, iii)
reaction with an al kene which has an électrophilically substituted double

bond in an ene reaction, iv) reaction vmth car bon nonoxi de and hydrogen in
the presence of Vézlll}lyﬁ‘?"i‘)‘ﬁﬂ'orﬁli‘”’éfcpoﬁ kexane % FUGEFEUEAT At X 1 RistVearti al |y

hydr of or nyl at ed pol yi sdeavepe,tw)giveaeti ah Waht hedrogdn ysbiviirdeybated t hi ol
to give a polyi sobut epeiynboltdife,attnieast partially functionalized by thio
groups, 2 8 FEB 2006 10 vi) reaction with a silane in the presence of a

silylation catal.yst tq gi a I obut ene WhIC s eas rti aIIy
functional i zed 63)‘(/‘ SI I e% ¥ o ‘chvhlyl ?%%ﬁc‘? Coﬁ“p\/ﬁ aﬁ’g g } (Qj;‘ en
ui'-%ﬁ%t Rﬁ’ﬁl)al

hal i de to give an IoéaE‘P ‘%J“a“iet |aaPP§th%fPl‘6§eﬁ%ﬁ SR I5H yBsd
reaction with a boranéuanul@um]smgieﬁw oxi fat gxmepsl| eavage to give an at
| east partially hydroxylated polyisobutene, and ix) reaction with S8 or a

conpound capabl @ ebm séﬁaﬁdmgls $931hés dinv e 12 iRokYI &saeyégﬁetméﬂ@d}nﬂo%n@t | east
partially fU”Cfo!bQ Laed, Ry @U' %Qfﬁgg%%ct‘éd RoC gﬂ??ﬁé}'% a%'g‘é h

| 3, wh
et oo by Re i SCTIUL LG AL REHRE 0k 2 ORBYHF UBRS Lepled o rictier

ani ne which haé:’hétt:hl ’%%%ta%ﬁ@aﬁFl WWW%@C@M&P?OB%% RS it ongtle a
conpound whi ch igsval kytenmpahndy wvpotyi soiterietaddbyaddiyisrialteneaatarideast
partial |y am noakkytabesllb.atAleegposdttiien 1§s el absedyiated ai m 3, wherein,
in step iii), maleic anhydride is used as al kene and a pol yi sobut ene which
5. A composition as claimed in claim 3, wherein, in step iii),
maleic anhydride is used as alkene and a polyisobutene which
is at least partially functionalized by succinic anhydride
groups 1s 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:

o) reaction with at least one amine to give a polyisobutene
which is at least partially functionalized by succinimide
groups and/cr 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 polyiscbutene
which is at least partially functionelized by succinic
thicester groups. '



is at least partially functionalized by succinic anhydride groups is
obtained. 6. A conposition as clained in claim5, wherein the polyisobutene
which is partially functionalized by succinic anhydride groups is shbfER {6
to a further functionalization selected fromanong: a) reaction with at

| east one amine to give a polyisobutene which is at |east partially
functionalized by succinimde groups and/or succinam de groups, reaction
with at |east one al cohol to give a golyisobutene which is at |east
partially functionalized by succinic ester groups, and y) reaction with at

| east one thiol to give a polyisobutene which is at |east partially
functionalized by succinic thioester groups. 2 8 FEB 2006 31 7. A

conmposi tion /s & @ipestiddusCladhdiis cladWhe fdeRint theh Jaydisraly fepbBlsE8litenes

pol yi sobut enes ﬁbtained in ste .%%L are subjected to a further

functional i zat i SRLEY lé‘c"‘feéd")fafeoﬁﬁ‘ﬁ'ﬁ g2 frfher fnetionglization selgehirB aRERE: of an

oxi dant to give a polyisobutene which is at least partially functionalized
by carboxyl groups, B) reaction with hydrogen in the presence of a

yar oganati on 200 ety fRptsGite Bl 4 B SODHPHE RIS gt PFast
partially functimnaally 2sdtidylial epboboxgroyps, C) reaction with hydrogen and
anmmonia or a prinmary or secondary amine in the presence of an am nation

catal yst to give a polyisobutene which is at |east partially functionalized
by am ne group$) rfctioh vatiyo®ién i0 thegsesalcabield/diagerabian b0 Sualwh@ereaicn t he

pol yi sobut ene which is obtained in st. I X .and(pgs been partially
functionalized p\(fmyfsﬂbuzeﬁlf E])"ﬁ:lhtl:s ag(l:ela% parﬁlgl%pfl‘smﬁ)tlgna%lﬁ% é’catlcéﬁ&tgtr)&%ut ralization
with a base. 9. A conposition as clained in any of the preceding cl ai ns,

wherein the co i I . n rs_haying a gl ass
transition tengg?%%S%E“&&hgﬁugﬁgﬁgéﬁggL%ﬁghﬁg%ﬁ%ﬁg%gﬁéﬁyﬁ?%%gggéfor
prepari ng a pol yrmenccgrpewingiionagtysdescri bed in any of clains 1 to 9 which

coMpr i ses. br | ol ph £85k ANGAAL W SQHHENEDAATLA AL BO figgPonent @) and. at

| east one pol yner erent therefrominto 1ntinmate contact with
one another. 18&0upk process as clainmed in claim110, wherein the conponent a)
conprises at | east one polyisobutene derivative and the conponent b)

conpri ses at |east one polyner which each have at | east one conplenentary
functional gfoup ceampation aptlaimed dn ¢l Iwvhereine ot her and the

polyisobutene which is obtained in step ix} and has been 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 having a glass transition temperature Tg of
not more than -10°C.
10. A process for preparing a polymer composttion 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 cne

another.

11. A process as claimed in claim10, 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.



conponents are brought into contact under conditions under which at |east
part of the functional groups react. 2 8 FEB 2006 32 12. A process for
preparing a polyisobutene derivative by reaction of at |east part ofy 8 peg 2006
doubl e bonds present in a nmedi um nol ecul ar wei ght, reactive polyi sobutene In
a single-stage or nultistage functionalization selected from anong:

reaction with a conpound containing at | east one aromatic or heteroaromatic
group in the presence of an al kylation catalyst to give a conpound

al kyl ated by pol yi sobutene, and, if da@%ired, reaction in a further
functionalization, ii) reaction with hydrogen sulfide or a thiol in the
presence of a catalyst to give a polyisobutene which is at least partially

funct i onal i 269 DX B0 & BURAne L bl hERRHAANNE b Gl PG bl yPr e5enCe

of a silylation c i 'Sobu
partially functi dole @a@ls mo}semnh ymetyummwéeculale‘a@ghtanaoww polgsdhatengien or a

hydr ogen hal i de omagneti c radi ation
o 0 e an at -t esopt SElEnANGR: RhoRaaBlkey ol rofh Bl OO

ylso ute reaction with a
borane and subsequent oxi dative cl eavage to give an at Ieast partially

hydroxyl ated pol yj sobutgng,, v@}ﬁda c\é}n}aodnﬁ%ﬁt&lm%Wl&J&tso%giroﬂ{atléoFonpound capabl e

of releasing SOC3 to give a polyisobutene l'least paretially
functionalized by sul f degiogwpstic argup in thegirsserce lanealieylatien Fajelyst (eegitit ai nabl e by

a process as clained i r&o&b&fuﬁ‘aﬂ@lated by polyisobutene, and, if desired, reaction in a further

functionalization,

1) reaction with hydrogen sulfide or a thiol in the presence of a catalyst to give

a polyisobutene which is at least partially functionalized by thin groups,

11} 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 paretially

functionalized by sulfo groups.

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



