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PF 0000054527 | Method for producing carboxyl-term nated pol yi sobut enes The
present invention relates to a process for preparing carboxyl-term nated
pol yi sobut enes. 5 Processes for preparing carboxyl-term nated pol yi sobut enes

“are known. Thus, in Macronol egul.e 348-3357, Y. Kwon et al.
describe the reaction of "Iiviﬁg 39@9&%58@65&&% chains with
1, T=diprenyternylene and SubSequent quenching w th I-

met hoxy- 1- trlnethyIS|onypropene to glve a polﬁlsobutene termnated hy a 10
netPH'&gg'gar bon u h is_hydr O)f y g 0P é""@’élr%d I'""’t’ PeRicA%e ¢fgd the other
poryi e {5 "‘m ﬁg g &" e f 9K 'ngggdre er:fin :s e explan;nons ("Guidance
1- net REXY=1e f“?""ﬁ%ff'ﬁ’ SR pr opene whi i i%8 SRS f:é;f’ﬁr)e%éifee cgimts & At

avai l abl e conmercially. EP 0 123 424 de & BEY™ e reac rron of polyolefins
wi th a hydroperoxide and a peroxide 15 to give a m xture of carbonyl- and
carboxyl -term nated pol yol efins. A disadvantage here is the use of

expl osi ve peroxides. In addition, the yield of carboxyl-term nated

pol yol efins is not satisfactory. In Polyner Bulletin 24, 187-194 (1990), S.
Nenes et al. describe the reaction of 20 polyisobutene term nated by a
-C(CH3) 2C1 group with potassiumtert-butoxide and n-butyllithiumto formthe
correspondi ng pol yi sobut ene ani on and subsequent reaction of the anion with
carbon di oxide to give the carboxyl -term nated pol yi sobutene. A

di sadvant age here is the use of expensive and hydrol ysis-sensitive reagents,
whi ch makes the process unsuitable for use on a large scale. 25 US
3,427,351 describes the reaction of a copol yner obtained by copol ynerization
of isobutene with a conjugated diene with ozone and subsequent reaction of
the ozonolysis products with a strong oxidant or in a haloformreaction to
gi ve car boxyl -



t er.mi nat ed pol yi sobutenes. A di sadvantage here is that the copol yner used is
30 fragment pg dobo@s4b2y to obtain carboxyl-term nated polyi sobutenes. Uniform
pol ymers having a narrow nol ecul ar wei ght distribution cannot be obtai ned
by this process. In Polym Prep. 1997, 38 (2), 283, RF. Storey et al.
describe the reaction of polyi sobutene term nated by a -C(CH3)2C group

wi t h pot assMgthaddpt Preducing errbexyHesminates pogseuitenespondi ng el i m nati on

product having an ethylenically unsaturated end and the reaction of this

Wi th ozone trRe bRIsBhOIAEHIEN PelhRE & b PFdticBR R Brdparing B%BWI-té‘fﬂ'h@eﬂ@d group. This
IS subsequeP%¥05ﬁ%é§d in a haloformreaction to give the

carboxyl -te nated pol yi sobutene. 40 An additional disadvantage of the

| ast thrg E’rocesses mentioned is that the polyisobutenes can be converted

i nto the coPregperfdPhrepaingosarpoxykiefmingtespobisytangs aphknowsy Thead? of a
plurality oMacosndlgcubesedfl2, 8%, I34883506Y.ddworodt d. hiesmitestbaredatior of ilivingt o

provide a Sbﬁlpisbﬁut@ﬁle ﬁi@rﬁ@ﬁﬁt‘n i atdiphernrREHyiehe aHa éﬂﬁééﬁiﬁéﬁlqﬁ@fcﬂh@&\hmdi
pol yi sobut e eng\% g@ged erﬁ@tt %[ gct i s achi eved
sQ

by a progces ar|

S i ch
conpr 1 s r&?&*eqxxéafﬁ B 9 IffoR Vil Oﬁe LR e s EEL, oot 1
unsat ur at ed Adiﬁﬁﬁ*l"ém%ﬁﬂ I’T’d)"ﬁ%sﬂ%@eﬂ@ﬁr?ﬁﬂé"‘ffth@(ylbt“_’ﬂ!?ﬂms X(RIRPEEWIIEY  wher e
A i s a radi cadxpdasiveytocpréparmand ohotravailable caommertialyat or, Mis a pol ymer chain
conprising repeating units of the formula Il -CH2-C(CHa)r}-(11), Bis a
radical of &g {24 1Y Gedclibedthe kdhction of polyolefins with a hydroperoxide and a peroxide

16  to give a mixture of carbonyl- and carboxyl-terminated polyolefins. A disadvantage here
is the use of explosive peroxides. In addition, the yield of carboxyl-terminated
polyolefins is not satisfactory.

In Polymer Bulletin 24, 187-194 (1990), S. Nemes et al. describe the reaction of

20 polyisobutene terminated by a —C(CH,),Cl group with potassium tert-butoxide and
n-butyliithium to form the corresponding polyisobutene anion and subsequent reaction
of the anion with carbon dioxide to give the carboxyl-terminated polyisobutene. A
disadvantage here is the use of expensive and hydrolysis-sensitive reagents, which
makes the process unsuitable for use on a large scale.

25
US 3,427,351 describes the reaction of a copolymer obtained by copolymerization of
isobutene with a conjugated diene with ozone and subsequent reaction of the
ozonolysis products with a strong oxidant or in a haloform reaction to give carboxyl-
terminated polyisobutenes. A disadvantage here is that the copolymer used is

30 fragmented in order to obtain carboxyl-terminated polyisobutenes. Uniform polymers
having a narrow molecular weight distribution cannot be obtained by this process.

In Polym. Prep. 1997, 38 {2), 283, R.F. Storey et al. describe the reaction of
polyisobutene terminated by a —C(CH,),Cl group with potassium tert-butoxide to form

35 the corresponding elimination product having an ethylenically unsaturated end and the
reaction of this with ozone to form polyisobutene terminated by a methyl ketone group.
This is subseguently reacted in a haloform reaction to give the carboxyl-terminated
polyisobutene.

40 An additional disadvantage of the last three processes mentioned is that the
polyisobutenes can be converted into the corresponding carboxyl-terminated products
only by means of a plurality of costly steps.

It is an object of the present invention to provide a simplified process for preparing
45 carboxyl-terminated polyisobutenes.



-CH2-CH=CH2(I'l'l) -CH=CR R2(1V) where R and R2 are each H, C, -C4-al kyl or
aryl and 25pg dodpobs4gprl to 6, with ozone and, if appropriate, subsequently
heating the reaction product obtained to from 60 to 150C. For the purposes
of the present invention, a carboxyl-term nated polyi sobutene is a 30 ]
pol yi sobut ene whi ch has a carboxyl group2oound to one or nore chain ends of
the pol yi SOl RiVR Bl hat iR objét® iPaHRARE By A prbEstsHESHEPAring B4BbyRN, @ chain
end is the last carbon atom of the polyner skeleton at edach end of the

pol yner chaitaiminatehpalygghutengsowhich gomprges mactingeseelyisphutensswhich i§ - COOH or

- COO" MM+ M gdrRiitited 1Y &n effyiehicallPurbatir et @BUEIE Wokd aRBhas ReSbahlISE cation

equi valents are derived fromalkali netal cations 35 and alkaline earth
netal cations, e.g. lithium sodium potassium nagnesiumor calcium and
from angni um cations [ NRaRbRRd] + , %_?_M@a Rb, R and Rd( are each,

i ndependéntly of one another, H, C, -C%- ", aryl, or aral pyl. PF
0000054527 3 In the formula IV, Wand R2 are preferably identical.
Particular prefgpgpce is given to both R and R2 being aryl, in particular
phenyl. Alternatively, both R and R2 are particularly preferably nmethyl. 5
An inportant feature of the up Bis that the R-carbon atom of the double
bond, i.e. that*iRar8 ﬁalé’FBY&{/\ﬁ?rEﬁ Rolymeljza '"ﬁ'ﬁg{’he interior of the pol yner
chain, BBars a hydrogen atom A is a radical derived froma polynerization
initiator. The M iswgiaymeerathaindesnpristhgaeapeatih§ uddpeftts famoitlanti ally on the
type of polynerization by neans of which the polyisobutene starting materi al

is prepared. If the cationic pol ynmarazati is, for exanpl st opped
hydrol ytically, A can be, for exag%%&rgk?@?)ﬁbutyl r adi cal(ﬂ)'lf t he

15 B is a radical of the formula Il or IV
—CH,~CH=CH, (1)
—CH=CR'R? (V)
20
where

R' and R? are each H, C,-C,-alkyl or aryl and

nis from 1to 6,
25

with ozone and, if appropriate, subsequently heating the reaction product obtained to
from 60 to 150°C.

For the purposes of the present invention, a carboxyl-terminated polyisobutene is a
30 polyisobutene which has a carboxyl group bound to one or more chain ends of the
polyisobutene group. For the purposes of the present invention, a chain end is the last
carbon atom of the polymer skeleton at each end of the polymer chain. A carboxyl
group is, for the present purposes, a -=COOH or -COO'M™ , group. Here, M™ ; is a
cation equivalent. Preferred cation equivalents are derived from alkali metal cations
35 and alkaline earth metal cations, e.g. lithium, sodium, potassium, magnesium or
calcium, and from ammonium cations [NR*RPR°RY]* , where R®, R, R® and R? are

each, independently of one another, H, C;-Cs-alkyl, aryl, or aralkyl.



pol.yi sobutene is prepared, for exanple, under the conditions of a living
cationic p@pGIIObEsI7on i n the presence of an initiator nolecule
,(Inifer)", then A can also be a 15 radical derived fromthe initiator

nol ecul e. Exanpl es of such initiator nolecules and radicals derived ]
therefrom are described, for exanple, in3AD 02/48215, EP 0 713 883 or EP O

279 456, Vm'lﬁfhe%ﬁnﬁl&*[\?w 2R IRPQRShréfer 9P [dRALEH. qﬁlar@éﬁlé’rﬁfr@f@?éﬁ%&s dlvérdto fOr
exanpl e, a nunb when the pol yi sobutene starti n% material, s prepared
2

20 under t h@oﬁbﬂd@'}q %n%e'm agyl, lin DarkeLIRTERNEOMH: AlterBRvRbY i #R'o3nd R’ aree presence

of an initi %Rfcu%bE%@bWé{Hy“ s at least bifunctional, i.e. fromwhich at
| east two pol yner ains Can ‘extend. n is preferably froml to 3,

particularly preferably 1 or 2 and especially 1. For the purposes of the
present gnvepti i

n- butyl , sse?&ﬁup Bftarﬁfeﬁgreadflf% gr'otﬁ %?ﬁgﬂ')gt“qeeﬁ'gérﬁ]gf) rélragcﬁr%ﬁhe C’%B@é%@‘b aI kyl
can al so be thmm;don dtmnWhmndfameumthe interios oftespolymarebéin, mqrs aihydmgeher abl y
substituted or unsubstituted phenyl or naphthyl. Suitable substituents are
- OC1- 4- al k)?l °%nd hal ogen. Aryl is particularly preferably phenyl, i n
particular 30 unsubstituted phenyl. Aralkyl is preferably benzyl or 1- or

2- phenyl et hyl refer uorin ne ot,bro 35 PF
0000054527 '%JPQ'F%'&%JY%‘%&%‘“& Pq Wégrfzék 1“5'afdrmﬁh%§t“§?‘£et°£ gltcéﬁ by

et hyl eni10al ldgpemdsasubsntially mhaubtwabﬁpdlgmnmtlonmmmé@stdimhstheI led in the
art. Thus, ute which Wand R2 are
aach mot nyl PoFoBdets st inameBer e Bngre o SRPbB MRt SR e oat | on
reaction hyd!xarlnwel, stappead m}tﬁolwudallﬁmpwpbe EfcbrEexaﬁ'lle eaénubgtyt fadical. Ilfytde oI ysi s
product to a

uent el on ynder, suit abl i tions
Dol yi sobut e REYSZRISDS GreBEued B g g M shra e MR IoRs exanpl e,
in J. Pi Klemlwfbnzatﬂm |h\mmpreséi’ia‘:fo\.:c of AR GhifabyABIesuI Y (KD ahéd A(wh(l?lso be a
Macr onol ecul ar ne o ord Univyersit rk 199 10
Mot v SolBe oriatiod MRYKE o el initienor iojprbien ERSmEIek of Se B SBUmIRchies dRt and
R2 are each radicals derived therefrom are described, for example, in WO 02/48215, EP 0 713 883
or EP 0 279 456, which are hereby expressly incorporated by reference.

n is, for example, a number >1, when the polyisobutene starting material is prepared
20 under the conditions of a living cationic polymerization in the presence of an initiator

molecule which is at least bifunctional, i.e. from which at least two polymer chains can

extend. n is preferably from 1 to 3, particularly preferably 1 or 2 and especially 1.

For the purposes of the present invention, C,-C-alkyl is methyl, ethyl, propyl, isopropyl,
25 n-butyl, sec-butyl, isobutyl or tert-butyl, preferably methyl. C;-Cs-alkyl can also be
pentyl, hexyl and structural isomers thereof.

Aryl is preferably substituted or unsubstituted phenyl or naphthyl. Suitable substituents
are -OC,-C,-alkyl and halogen. Aryi is particularly preferably phenyl, in particular
30  unsubstituted phenyl.

Aralkyl is preferably benzyl or 1- or 2-phenylethyl.

Halogen is preferably fiuorine, chlorine or bromine.
35



phenyl can be obtained, for exanple, by reacting the living polynmer in a
l'iving cati @pgpoopsassyeri zati on of isobutene with 1,1-diphenylethylene and a
base to give a di phenyl vinyl - capped pol yi sobut ene. Such di phenyl vi nyl - capped
pol yi sobut enes and nethods of preparing them are described, for exanple, by
J. Feldthusen, B. lvan, AL H 15 E. Milld4er and J. Kops in Macronol. Rep.

1995, A32, ﬁi% soﬂ)uteﬁ@éGFt'FlH?f@rﬂnulﬁerl}éﬁQreatQHmﬁateUb_y%thJ}éH &a%%uh@atm?écpml ecul es
1997, 30, 69 d in Macronol ecul es A 19648028 and in

DE- A 19610399ublmpe¢ﬁ areknrwn 4o thoss skiled inthe ABCThsS: Relkigobutenssdrip msishe is20
Pol yi sobut engggiesl /e whhRilAd 'Rz'aﬂe aﬁuhqhetﬁyuc%n%ercﬁﬂa féd, fdrldxafBle, BF ODt ai ned,

for exanple, by reacting the Iiving i/ In a living catﬁ@nlc
pol yrrerl zat istappEg the B@'M'ﬂ’éﬁéﬂt\%f‘trﬁac'ﬂaﬂ IthlO iigally rapd sif EEWT@P@%G@U@EC&W the

al 1yl - epeggg@bxgeﬂr?dﬂms HG%nt%%Wda%QPUHEéJ%%;t%lecoﬁﬁ?ﬁ&ﬁdé ud prepar' ng

t hem are de exarrp e I'van an pol ym
Sci. Part Apolgisehutemes andpgsesses fmrenmlncnhqn ermms&npecbx@r@@mp;e |lrnd>d? por at ed

25 by refergagheq ﬁfanP,!naefsgmga%syméFﬁsmfalso@% MaSRRIGDRES Engring’

obt ai nabl e by an ous ure enes o rmul
preferably W@dwnmﬂm@rprawﬂ\@gewrbl‘léehl ar 30 weight Mh of from 100 to 500
000, particularly preferably from 100 to 50 000, nore preferably from 500
to 20 000, in particular from900 to 12 000 and especiall1y from900 to 3
000. Fori0t hdohisgboteass of theliermulakie vhich® & fadical Bhie vihishnR' grpioR3ere ebcit ene”

al so enconp '
tetraneric %@%ﬁﬁtcgﬁge(%\l‘f\}] foréx{nﬁﬁl% é?g{%gﬂrfﬂ/emgrqwgé ﬁ% ylérwr &g 1"5;?41%3?5?% dr at ed
doubl e bond po@ﬁﬁﬂﬂ&@ﬁoﬂ@hu&néwtm1h1}dmhepyjstbslené ahdhe bpses:egWe anventi on,
pol yi sobut e |,.pol rs .which ar ai,na b tionic
pol ymeri zat :&ﬁoineﬁﬁl '%EI %nggm 'P%l?"g?%%@cﬁtd'qwéaﬁfmgtﬁ%fg%@p%@ ﬁe%‘%/s a|'"§obut ene,
pa(r)t i cul ar | ynethedscofpioépariab thera ate E3bited, mie?hmpienbye Enflﬂhas&leylvénaA Heast
sobut erfe. it M et Kot WEEroBtay Jieb el e3P Rbostss B NBRAIR A
ot her H. E. Muller in Macromolecules 1997, 30, 6989 and in Macromolecules 1998, 31, 578,
in DE-A 19648028 and in DE-A 19610350, which are hereby expressly incorporated by
reference.

20 Polyisobutenes of the formula | in which B is a radical lll can be obtained, for example,
by reacting the living polymer in a living cationic polymerization of isobutene with
allyltrimethylsilane to give an allyl-capped polymer. Allyl-capped polyisobutenes and
methods of preparing them are described, for example, by B. lvan and J. P. Kennedy in
J. polym. Sci. Part A: Chem. Ed. 1990, 28, 89, which are hereby expressly incorporated

25 Dby reference.

Other olefinically terminated polyisobutenes | are obtainable by analogous procedures.

The polyisobutenes of the formula | preferably have a number average molecular

30 weight M, of from 100 to 500 000, particularly preferably from 100 to 50 000, more
preferably from 500 to 20 000, in particular from 900 to 12 000 and especially from 900
to 3 000.

For the purposes of the present invention, the term ,polyisobutene” also encompasses
35 oligomeric isobutenes, e.g. dimeric, trimeric or tetrameric isobutene, which are
terminated by an ethylenically unsaturated double bond.



olefinically unsaturated nonomers which can be copol ynerized with isobutene
under cati @pigpopesasPyri zation conditions can be present in copolynerized
formin the polyisobutenes. 10 |Isobutene feedstuffs which can be used for
prepari ng pol yi sobutenes which are suitable as starting materials for the .
process of the present invention accordirfgly include both isobutene itself
and i sobut ene-cont ai ni ng C4- hydrocarbon streans, for exanple C4 raffinates,

C4 fractions fromthe dehé‘ rogenati on of i sobutene C4 fractions 15 from
st eam cr ack EPsthERYRseS §f hreeseptnvention; polyizebitsrasalsg inciiie gl Pok@ersng as
they have RQpam drabg@hrwaerwa@ht.aﬁ.cbo@nmﬂ&awnem Mn%?ﬁ@bréf@@b%‘dilea@%@%w' arly

sui tabl e C4-hydrocarbon streans gIeneraI Ily nprise | ess than 500
preferably Pyy&igh ghisobidens, pafticylarly preferaiiyat 'eé\ﬁteﬁp/e:!?)’f"feé&!‘ttl’ﬁ?@ p&?fé"%ed as

start i ngsTaiaeiead onoh P welttfERER fRRRRIR b Rast S0b) SRR BRoRBAMHIELRe Tol e of

an inert solvent. ossi bl e copol yneri zabl e nohoners are vin aromatics

such as styﬂ@béteaﬁdln@ddt?ﬁﬂﬁyﬂ%?rﬁ”@f@ isgmergsugh R?ﬂs@'ﬁ‘@%‘é@e@ﬁ@ﬁﬁﬁﬁ 2-, 3- and
4- met hyl sty f'éﬁﬁrcaWIg'ns%{u?&e& d&%her@whmh %aubsaﬁgolﬁﬁgﬂe%fw.ﬂﬁswéﬁwuﬁde?m 5to

10 carbon atons but ene entene, 2-ne

1- hexene, 2.catione paypeiradine corzdlmrﬁyqanmermmmémamom@szgﬁ fswlm thehept ene.
Possi bl e Conmy FGF Snéd SO0 include ol efins which contain a silyl group, e. g
1-trimet hoxysi etHene 1-(trimethoxysilyl)propene, 1-(trimethoxysilyl-

met hyl - 20pr opene, 1- [tri (met hoxyet hoxy) si | yl ] et hene,

T Tri (ot hhaih SRl i PR yschft preparing nplygoutens which are,
pol yneri zat isoitabe a%g@&tngtmﬁielrﬁi$ M|tfﬁ)B'Ds¢&9yOf|tmﬁjmsmlln\(3ﬂtlmmo)'diwlyt he
ot on o paice Hob B8 e MM Areituche ooty c FRuvERbS Shehs & 2% |,
t he process eaamplle634 rpffi ea@ax Ci fmﬁlnns tsom the déhydeogenation ofi mtmtar@. Gs fmgnons
polyi soq "t eReH Q@%’n r&gacielngqicd‘ Bfﬁms (#C@:.lﬂttlia c&taﬁdic%ﬁacﬁﬁg?%@qg%';sztﬂey
have been largely freed of 1,3-butadiene present therein. Particularly suitable
C,-hydrocarbon streams generally comprise less than 500 ppm, preferably less than
200 ppm, of butadiene. When C, fractions are used as starting material, the
hydrocarbons other than isobutene assume the role of an inert solvent.

20
Possible copolymerizable monomers are vinyl aromatics such as styrene and o-
methylstyrene, C,-C,-alkylstyrenes such as 2-, 3- and 4-methylstyrene, and also 4-tert-
butylstyrene, isoolefins having from 5 to 10 carbon atoms, e.g. 2-methyl-1-butene, 2-
methyl-1-pentene, 2-methyi-1-hexene, 2-ethyl-1-pentene, 2-ethyl-1-hexene and 2-

25 propyl-1-heptene. Possible comonomers also include olefins which contain a silyl
group, e.g. 1-trimethoxysilylethene, 1-(trimethoxysilyl)propene, 1-{trimethoxysilyl-2-
methyl-2-propene, 1-[tri(methoxyethoxy)silyllethene, 1-[tri(methoxyethoxy)sityl]lpropene,
and 1-[trilmethoxyethoxy)silyl]-2-methyl-2-propene.

30 Depending on the polymerization process, the polydispersity index PDI (= M,/M;) of the
polyisobutenes obtained is from about 1.01 to 10. Polymers from living cationic
polymerization generally have a PDI of from about 1.01 to 2.0. In the process of the
present invention, preference is given to using polyisobutenes having a PDI of from
1.01to 1.5.

35



6 The reaction of the polyisobutene of the formula | with ozone is carried
out essenti P 0poods4s27di ng to customary nethods of the prior art, as are

. described, for exanple, in ,,Organikunt, 15th Edition, VEB Deut scher Ver| ag
der Wssenschaften, p. 330 if, or in J. March, Advanced Organic Chem stry, .
Wley, New York, 3rd Edition, p. 1066-108 and 5 in the literature cited in

each of thesgpe réfmoﬁépmlmwis%bu&ne@ﬁafeafbhﬂusg vatlh Bgorlit chified oubbideARAIR
sol vent. Suitable solvents are exanpl e, al kanes such as pentane,

hexane, heﬁP%ﬁ{é'"gé%F%@"aWdﬂ%Fheds QféE%ﬁEéorcﬁ" FE EFofeserbed. ferexagple. dul kanes

such as CyCd)Fd%ﬁ?k@Hﬁ‘ 15" Eitidr) YEBADSUtsdhRt ahdPaGIVRYEs ARSI PhYs0 £1UrH I de,
net hyl ene chlorid chlorof orm carbon tetrachl orjde, di chl or oet hane,

tri chi or oet asen. (ﬁd"’ﬁ%‘iqdaQWPBF&ﬂeﬁﬂﬁBf Wilsy sNew Y8Fi6 S \Rditionaei 1P6§e1070andy es
such as et hyl tragfdraiufe cittdGRBhcrREthades TRE ogbﬁmﬁ‘ylb geﬁ@l’aﬂ?&rﬂ@d obttln'as al so

possi ble to use protic solvents such as water, C, -C4-altcohols such as

met hanol , etshiiakie solygnipSuitsble solveptsaranior examplacalkanes syck as aprtane, hgxane,
carboxylic aghdfe UG ﬁéna%eHé(:“an%(‘dr%e%leeﬁq%?hé}“bfcrc?a%ﬂes Mo 4@ es of the

abovenentloneg S0 Vent s are also suit ference I's given to using at
| east one alckelpkexang opayaleastangs haleal&ar@,s Salﬁﬂﬁé |metm5 chipridey auethyienre ehiorids, kane,

in particul aprRthy | GRRntarahidite, f\%l%@fh% Jﬂ&hl%&ﬁ%ﬁe%ﬂeﬁ%@h@%h@% 2s

sol vent. The ozonol'ysis is preferably carried out a rom _
par ti cull@r| yndcarbonylisiacid deryativessuch as sthyGaceitate peropyl @getate ¢ndimethgdb C to 25 C

and especi algly S 1i@ g leb‘ﬁoégbl%% Gse gﬂ@c %Iggr?ts YSadad Vva ,g%gd’i??l@éﬁolgguéhlh

present invention is usual rodu customary or exanpl e by
means of an agzetbanphredhanod rprt(mhnsperc)pahdtq; thmbldanolalaﬂd(ﬁismqulw acigaissed.

The stream lgay {a#‘gcét@f?&&é&?rﬁ&g_@ggz)@{)@lﬁﬁf £81the 'aﬁ&?erﬁé:ﬂ%%cﬁs&@é% & 418 4% by

vol une, especl a feaction of the
pol yi sobut erseltabiWRrhfemnés gizert tor wsirgdatdeast onaalkem.mppartucwyr xaoe nand/erhe

PO! Vi SNy efidet SONISIMe! ) ol IRuSl H0loc BrBrokRCA AboreSSel

bringing thi's t|on T On CeRperat Uure ang subsequent |y
passi ng ozorteir@hloade&‘a:s smt\tmé containing gas mxture as is generated, for
exanpl e, by neans of the ozonizer into the solution.
The ozonolysis is preferably carried out at from —100 to +40 °C, particularly preferably
from =78 to +30 °C, in particular from —25 °C to 25 °C and especially from 0 °C to
20 20°C.

The ozone used in the process of the present invention is usually produced by
customary methods, for example by means of an ozone generator (ozonizer) into which
air or oxygen is passed. The stream leaving the ozonizer generally comprises from

25 about 3 to 4% by volume, especially from 3.4 to 3.8% by volume, of ozone.

The reaction of the polyisobutene | with ozone is carried out, for example, by placing
the polyisobutene | together with a suitable solvent in a reaction vessel, bringing this
solution to the desired reaction temperature and subsequently passing ozone or an

30 ozone-containing gas mixture as is generated, for example, by means of the ozonizer
into the solution.

The speed of ozone introduction depends, inter alia, on the batch size and on the
ozone concentration in the gas stream passed in and is set in each particular case. It is

35 preferably selected so that the heat of reaction formed in the excthermic reaction of
ozone with polyisobutene can readily be removed.



The speed of ozone introduction depends, inter alia, on the batch size and
on the ozopg gpobgsyy2yation in the gas streampassed in and is set in each
particular case. It is 35 preferably selected so that the heat of reaction
formed in the exotherm c reaction of ozone with polyisobutene can readily
be renpved. PF 0000054527 7 The tinme for ?which ozone is introduced depends,
inter alia, on the batch size, on the o0zone concentration in the gas stream
passed in and on the speed at which it is introduced and is determned in

each i ndi vi d0gtimedeewhi %‘U@r's inflodpiesckdrrends, iteralia. o the baeh 828 @if®ozone at

| east until ok dopREhtralidn M tHelyaR s&rehmspaggecmnlunw&hhs gh&ed atviti¢tbiisabl e  to
the presence of unreacted ozone. er the introduction of ozone is

conpl ete, t Hiropeega anshis Setermined '%e?ﬁ"\s'f‘%'r"%‘l’ \Fage-| Hpwayer. Prefeense is Yyemtos ur t her
time whigh @Ht@augﬁ@em anbéshemhmecﬁéaéwﬁn&ﬂﬁe Bes bl uideEabNAtHRUtabik 1 N

each individual case. The tenperature of this after-reaction is preferably
from-78 totou@@resqwcgamremtaqi OFPM¥m - 25 to 25C. Ozone still present after
this may, if appropriate, subsequently be rem)ved fromthe reaction

m xture, for exanple by passing a stream of oxygen, air or inert gas through
it. 15 AfteAfteethginirodyetianef ozonmis Cﬁ’ﬁ‘spleﬁééhe P%F@GU"%P@F?"@HM allgwgd to
exanpl e, beré&?%%‘f&%rnﬁ%mewgﬁéhéaédd%n%eb%n e angﬁs t(% B& db@ARineq"

m xture is genera cust omary

riate,
subj ect 88 t & %aqhh@duwdmal&ﬁ% rTiErtelapﬁ@mre g thisrafter-reastipe ist ryeferably &:m-%e 150C.
preferably f a rticular from70 to 20 100C. It is also
possi bl e to4[s)£tg} rgg?&'?ﬂégf?%gc?lgédnﬂ%%it ure to the thermal treatnent wthout
prior work-up. The thermal after-treatnent is carried out particularly when

< usba as. SEAE PRt Re ey ickolbefpiel plibeRybtidenBed R B o

t he f or nul ardaction wiixtarie, 8r esaraple dgipaasing f streamfod orydem, aivor merugaemraugl'slt arting

materlal in particular when R and R2 in the radical IV are each phenyl, a

t her mal gfter-treat ment is usually not necessary and the carboxyl-term nated
After removal of the ozone has been completed, which can, for example, be recognized

by decolorization of the solution, the reaction mixture is generally worked up by
customary methods and, if appropriate, subjected to a thermal after-treatment by
heating it to from 60 to 150°C, preferably from 70 to 120°C and in particular from 70 to

20 100°C. ltis also possible to subject the reaction mixture to the thermal treatment
without prior work-up.

The thermal after-treatment is carried out particularly when a polyisobutene of the
formuta I in which B is a radical of the formula Ilf is used as starting material. On the

25 other hand, if a polyisobutene of the formula | in which B is a radical of the formula IV is
used as starting material, in particular when R' and R? in the radical IV are each
phenyl, a thermal after-treatment is usually not necessary and the carboxyl-terminated
polymer is generally obtained directly.

30  The work-up of the reaction mixture from the ozonolysis is generally carried out by
customary methods, for example by removing at least part of the solvent used in the
ozonolysis, if appropriate taking up the partly or fully evaporated product in a suitable
solvent, for example in an alkane such as pentane, hexane or heptane, and
precipitating the product by mixing the solution with a solvent in which the ozonolysis

35 product is not soluble, for example an alkanol such as methanol or ethanol. if the



pol-ymer is generally obtained directly. 30 The work-up of the reaction

m xture fromppdodseyy ysis is generally carried out by customary nethods,
for exanple by renopving at |east part of the solvent used in the
ozonolysis, if appropriate taking up the partly or fully evaporated product
in a sui tabl e solvent, for exanple in a8 al kane such as pentane, hexane or
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solvent in which the ozonolysis 35 product is not soluble, for exanple an

al kanol sucPregichisisalkis, therpre¢ipitation of the qzaaolpss QoBlugEERof cgursg 29ty si s has
been carri e@am&h Jub difdtt oA e PEachibR iR lireS Phy %Fk-wcmavg@ bk err@a%%yw s

product is soluble, the precipitation of the ozonolysis product can of

cour se al so chemategraptorgxragianect | y fromthe reaction mxture. The work-up
can al soghe carried out by chromatography or extraction. 5 If the thernal
after-treatnment is carried out after work-up of the reaction mxture from

t he ozonol ydi the thenmalafiestreatment iscanked td@fter workaipeef the regetien mixtyefrgRen up in
a suitable n to
120G i parts PSR e B uhR bhe BeErisbet i genal RhEhLY rl s SRetlh 0
relatively Hotybntaid haa@,ectimfm 6@tog15020, pretemattly trowmymtodaﬂtmns pamcuaaﬁ;om

t ol uene, ro zene,and, ni.trob O, her al kanes,
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t her eof .qoPr %fr@ﬁemeydrc&:aﬁsdnersuewawaMeaﬁ@r@rehes hepbrSl5eMz@00 8nd RifBbéhzens] on of

t he t her nal r-treatnment dep i nter aI|a on the batch ze and 15
reacti on rat@éﬁd igger 3@?%?1%057‘&20%’1“5’? SuehA%iocipdecaae, mipgral Hi rRHOPFa|

af t er - t r eat ERBmiktaresahéres PRafbrenté RAYNenbiLRINgWREHatitthydfrodafsonseact i on ni xture
fromthe ozonolysis, the reaction mxture is appropriately freed of at |east

part of the solvent, which can be carried out, for exanple, by

distillati orrhelcturﬁiaﬁro@me tAEenal lﬁattré’&méﬁmg?ﬁﬂd@rrﬂéﬁwaeon Hebdt@pdigdignd S
subsequent ly taken up in at |east one of the abovenentioned relatively

hi gh- boili ndeaWe) &#e and fdetashiagd ‘L"c?alch@dé‘tﬂﬂ?éﬁ%?ﬁ ioned tenperature. This
procedure i s advantageous particularly when the solvent used in the

If the thermal after-treatment is carried out without prior work-up of the reaction mixture
from the ozonolysis, the reaction mixture is appropriately freed of at least part of the
solvent, which can be carried out, for example, by distillation, if appropriate under

20 reduced pressure. The residue is subsequently taken up in at least one of the
abovementioned relatively high-boiling solvents and heated to the abovementioned
temperature. This procedure is advantageous particularly when the solvent used in the
ozonolysis has a boiling point which is below the temperature at which the thermal
after-treatment is to be carried out. However, it is also possible to transfer the entire

25 reaction mixture into the relatively high-boiling solvent without removing the solvent
from the ozonolysis. However, if the solvent used in the ozonolysis has a boiling point
which is sufficiently high for the thermal after-treatment, it generally does not have to
be replaced by the abovementioned solvents and the thermal treatment is carried out in
this solvent.

30
The work-up of the reaction mixture after the thermal treatment is usually carried out by
customary methods, for example by removing at least part of the solvent used in the
thermal treatment, if appropriate taking up the partly or fully evaporated product in a
suitable solvent, for example in an alkane such as pentane, hexane or heptane, and

35 precipitating the product by mixing the solution with a solvent in which the carboxyl-



ozonol ysis has a boiling point which is below the tenperature at which the
thermal af teg odooRBhsENt is to be carried out. However, it is also possible
to transfer the entire 25 reaction mixture into the rel atively high-boiling
sol vent wi thout renoving the solvent fromthe ozonolysis. However, if the
solvent used in the ozonolysis has a boil9ng point which is suffici ently
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repl aced by the a ntione vents a hermal treatnment 1s carried
out in thi ethasioldhe woglguFigan a)@mbemgrr@ﬁ quh by chrgprategraphyerextraetioner t he
thermal treatnent is usually carried out by customary nethods, for exanple
by renoving at | east part of the solvent used in the thernmal treatnent, if
appr opri at e Theldarkpxylidetrnipated polyisobutehes bitaimablediydhe grosessiofthe present sui t abl e
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pol yi sobuter’rm!;ded)t ai nabl e by the process of the present 5 invention can be
converted into any derivatives by conventional nethods of the prior art.
Thus, the carboxyl groups can be converted into, for exanple, carboxylic

aci d sglﬂ{)sl Thegirecesg odthepresamt Memmbwsicmmylgﬁmupsted @oiyiibbmenesamt;edlr: des
or carboxylic ac 0Cess t.he presen ention allows
car boxyl -t erW%?ch ‘fﬁ%‘fi)ygﬂﬁ'ﬂ}ff%twgsy'%kgs Be& s"ﬁ'P%ﬂﬁ?'@?ﬁ Bﬁomr\"iyﬁﬁ’l q\f quantitative
yields in a piygobatches kroinabsd zethglbyisally wfsatuméaasmhubemtmunbmpleﬁl by

et hyl eni cal | y. upsat ur at th doubl e.bonds wi thout conplex oxidation steps of
the ozonol y<idatiqstens ot B 0GaRe\ P xampl es il lustrate the invention without
restricting its scope. Exanples 1. Preparation of polyisobutenes of the

formul a | . . . . e
15  The following examples illustrate the invention without restricting its scope.

Examples

1. Preparation of polyisobutenes of the formula |
20

1.1 Preparation of an allyl-terminated polyisobutene (B = radical of the formula IIl} by
living cationic polymizeration

1.49 g (0.01 mol) of 2-chloro- 2,4,4-trimethylpentane (TMPCI), 1.16 g (0.01 mol) of N,

25 N, N’ N’-tetramethylethylenediamine (TMEDA) and 30.35 g (0.16 mol) of titanium
tetrachloride together with a mixture of 600 ml of n-hexane and 400 ml of
dichloromethane were placed in a reaction vessel at —78 °C under an inert gas
atmosphere and, while stirring, 13.47 g (0.24 mol) of isobutene were then introduced
into this reaction mixture. After stirring for 3 — 5 minutes at this temperature, the

30 reaction mixture was admixed with 3.43 g (0,03 mol) of allyltrimethylsilane and the
mixture was stirred for a further 30 minutes at this temperature. To work up the reaction
mixture, it was quenched with 100 ml of methanol, the upper phase of the two-phase
mixture formed was separated off and this was evaporated to a concentration of from
40 to 50%. This concentrated polymer solution was then added dropwise to 10 times its

35 volume of methanol, resulting in precipitation of the polymer formed. After decanting off
the methanol, the precipitate was taken up in 200 ml of n-hexane. The solution was



20 1.1 Preparation of an allyl-term nated pol yi sobutene (B = radical of the
formula |11 )pgoypoooobysay9 cationic polym zeration 1.49 g (0.01 nol) of
2-chloro- 2,4,4-trinmethyl pentane (TMPCl), 1.16 g (0.01 nol) of N, 25 N,

N ,N -tetranet hyl et hyl enedi am ne (TMEDA) and 30.35 g (0.16 nol) of titanium
tetrachloride together with a m xture of 1800 m of n-hexane and 400 m of

di chl or onet hapReyHrEe Anas Aith Watdt, GrRCdveP ﬁgésﬁé#n s@ifate /fitefed AP bR t 0as
347g (6234 noly of

at nosphere and, while sti rrl_n_%, 13. : | sobut ene were then

i ntroduced solyeot. PRVirg thearesipidtering vacuumadrying oven gavetealiyl-termingedi nut es at
this tenper : A Gik Je Xt @@m : ; , 03 nol)
of allyltri %M%Pgﬁeﬁg g&gﬁgﬁﬁ ﬁ%%@?ud?gﬁ\?\%%% i rrlﬁg? \(%Ith?iwﬁ %éﬁhug}tfego

m nut es at tavRrAgEemgleswaryyaight th ofdBaC apd 8 D1 vé 488 Bie meleguiar weight wamis

quenched g\ t&t&ﬂ%e@&yﬁ?%;%% gge\ﬁ,\g&,rﬁé%gﬁ chB ?qué%ﬁyge t wo- phase m xture

formed was separate S evaporated to oncentration of from
40 to 50% This concentrated pol yner solution was then added dropw se to 10

times its 35, |, LI pey i b pitat i f the polyner
f or med. Afte}r—{'@éggﬁplgrli’g@ plﬁe?'hséB‘{n@f’ﬂeﬁﬁap?l_b’h%é%&’ecécﬁﬁﬁazb'?%s taken up in
200 M of n-(Hexhr€EHFRE=Cbl)itlilohs \(msCHRgUPS @5tieZdlybier ohaimhddoa REEEHA) mes

with water, dried over magnesiumsulfate, filtered and freed of the
solvent. Drying the precipitate in a vacuumdryi ng oven gave the

\6/1: stélou tS en(r)oirr} N PEbpakitiol iof 8 le@liﬂrﬂﬁﬂviHVIQéMﬁhath pblyRob@ER2 6f tha f&g#mal i3 (ggs ?#éuag hlpxtf) |
d?%l fﬂﬂmﬁa NATPER? =$Y18é5|g§y dagotmeqfé‘ng‘%ﬂig pwi‘za%n

of 1.04. The ecul'ar 'wei ght "wa ne ans of GPC (gel
perneati on chromat ography). "HNWR (CDCl 3; 400 MHz): 5.84 (m 1 H -CHY),
5.00 (t, 2H1.4905£0.01 Mmol)2>f TMPCLH .16 @(0.0CkHS TMEDA add 80.8fg (QHS-rgelpafbs of t he

S?Lﬁgﬁ;l \Srﬁlfﬁbf (tao(r)gﬁ\ nzra'EN ('atﬁ(a po y?gs%%@e'ﬁte&orﬁ%%gé% hérj %\qP g‘h lo??wgth__ylerng(ﬁhlgg ® of the
fornul a 15V; wRre pRzed irpdesagtion assel ati-7§ °Camndena aitnpgéry atendspherecamd 134 g (0. 01
o) B T Shag b AR A Rk B, Py, 1
chl ori de stirring for 5 minutes at this temperature, 3.60 g (0.02 mol) of 1,1-diphenylethylene
were added, resulting in the color of the reaction mixture changing from yellow to red.
After stirring for a further 45 minutes, the reaction mixture was quenched with excess
20  methanol, resulting in decolorization of the mixture. The upper phase of the resulting
two-phase mixture was separated off and the solvents were removed therefrom. The
residue was taken up in chioroform and stirred for about 12 hours at room temperature
in the presence of catalytic amounts of HCI. After evaporation of the solvent under
reduced pressure, the residue was dissolved in n-hexane and precipitated in methanol.
25 The methanol was decanted off and the residue was taken up in n-hexane. The
solution was dried over magnesium sulfate for 24 hours, filtered and freed of solvent
under reduced pressure. Drying of the precipitate in a vacuum drying oven gave the
2,2-diphenylvinyi-terminated polyisobutene product in the form of an oil having a
number average molecular weight M, of 1700 and a PDI of 1.02.
30
'H-NMR (CDCls; 400 MHz): 7.1-7.4 (m, 10H, phenyl); 6.13 (s, 1H, CH=C(Ph),);.1.0-1.6
(m, CH;-groups of the polymer chain); 0.99 (s, 9H, -C(CH3)s.

2. Ozonolysis
35



15 were placed in a reaction vessel at -78 C under a nitrogen atnosphere and
13.47 ¢ (0%0@;@?545%‘7 i sobutene were then introduced at this tenperature
while stirring. After stirring for 5 mnutes at this tenperature, 3.60 g
(0.02 not) of 1,1-diphenylethylene were added, resulting in the color of
the reaction m'xture changi ng fromyelloMto red After stirring for a

further 45 ni S ' X1 s quenched with excess 20

met hanol , r?sﬂqj%‘f s:s gf& %@%@P&Q;ﬂ“ Sxa%oﬁ }ﬁﬁe m xture. The upper phase of the
resul ting tvvo-phase m xture was separated off and the solvents were renoved
t her ef rom Umnemesigéueravmsbmwseimgthygen (@bbmr&rﬂonmmandlcsio'zomiwffam about 12

h t | th {1
Ater ovapol RENBIOBY RS2 SE abv e airocer e aneed b BOSPLEeRHENR abrtie. was
di ssol ved i nxygdrenagdtictiotrae etatput a0@chl/imin et hanol . 25 The net hanol was

decanted off and the residue was taken up in n-hexane. The solution was
dried over magnesium sul fate for 24 hours, filtered and freed of sol vent

under reduceady grRS polyiBobdeye REM@xainbR 1 esgefidr ith 10Micof eIt MXIra @f AVen
gave the 2, 2-di phenyl vi n | -term ed on| sobuten? product in the form of
an oil havi r’?ﬁx%ﬂe gihylg %PE‘QB"%&YP@&E‘?H 210 Tich- Grverriplased 1vafeagtion ¥essel alof

1.02. 30 'HQWR @Qgr%wécsega%mnto Yhelreth%n(ertu}@ffLr4%%Vét)aﬂo@:ﬂa%6§5 uﬁlH
CH=C( Ph) 2); rouBs of the polynmer chain); 0 (s

-C(CH3) 30 2 Aﬂ@zm%mty@mtlom@‘ qZpne e@bg%'mm@tedzth@ solve s wese évaﬁoratﬁd apid oduct
from exanpl }'E%%s I nto a
m cr oozoni zzrr\éﬁ‘er%gngé %ssd(%&v@ (rzlf seml ?E ihggg@g%r??g? gép‘%%%%@ dg@%ﬁﬂ 0. 15
mol of ozorsp temtirees itsvoliime of ethanel rasultmg iroprecigitatiopfof #isoeronglsism /min. 1 g

f th I - |
i xture of ” HROHt s Go QR B Helimdnand MHE pRESpitG s tid indl SR RS |, .
in a reacti mewmavgta P@S@tm&uwwﬂm tha sarbaxylterminated pelgisobuteneri xt ur e
for 4 hqyrs iMetier With¥ahn§l-Bfminated!bolymers and ozonides.

'H-NMR (CDCls; 400 MHz): 5.20 (s, 2H, CH,-CH=CH,*O5*); 5.18 {m, 1H, CH-

CH=CH,*05*); 4.99 (s, 2H, CH,-CH=CH>*03*); 2.35 (s, 2H, -CH,-CHO); 2.34 (m, 2H, -

CH>-COOHY); 1.0-1.6 (m, CH;- groups of the polymer chain); 0.99 (s, 9H, -C(CHa)3).
20

IR [em™] (film on KBr): 2500-3500 (OH); 1712 (CO); 1707 (CO); 1105; 1060

(CH=CH,*O3*)

_ 0-0
*Ozonide (_d %y )

H\/ 2

25 o

Thermal after-treatment:

0.4 g of the product mixture from the ozonolysis was dissolved in 20 mi of toluene and

heated at 80°C for 6 hours under inert gas. Toluene was subsequently evaporated until
30 a40-50 % strength solution had been obtained, and this was then added dropwise to

ten times its volume of methanol, resulting in precipitation of the product. After

decanting off the methanol, the precipitate was dried at room temperature in a vacuum

drying oven to give the carboxyl-terminated polyisobutene product in quantitative yield.

35 'H-NMR (CDCl;; 400 MHz): 2.34 (s, 2H, -CH-—COOH), 1.0-1.6 (m, CHs- groups of the
polymer chain); 0.99 (s, 9H, -C(CH3)s).



10 After the introduction of ozone had been conpleted, the solvents were
evapor at ed Wctroobb§4g2qsi due was dissolved in 5 mM of n-hexane. The sol ution
was subsequently poured into ten tinmes its volune of nmethanol, resulting in
precipitation of the ozonolysis product. After decanting off the nethanol,
the precipitate was dried in a vacuumdry2ng oven. This gave a product

m xture conprising the carboxyl-term nated pol yi sobutene 15 together with
carbonyl -term nat ed pol yners and ozonides. 'H NVR (CDCl 3; 400 MHz): 5.20 (s,
2H, CH2- CH=dRifcrod«(fiim @n KBr)(2R0013500¢A); TRZCRR)CB*); 4. 99 (s, 2H,

CH2- CH=CH2. O3*); 2.35 (s, 2H, -CH -CHO; 2.34 (m 2H, - CH2-COOH); 1.0-1.6
(m CH3- groups of the polynmer chain); 0.99 (s, 9H, -C(CH3)3). 20 25 IR
[cm '] (fil mDOzdtBiysis FIOOpREE ficBipyamipéd. CO) ; 1707 (CO; 1105; 1060
(CH=CH2.€B8*) 0-0 * Ozonide L d } R-0,CH2 Thernmal after-treatnent: 0.4 g of
the product THexzEhEwhS §EMdrBRAM MRUDMTEReNfheliosantared in 20 m of tol uene
and heated at 80C for 6 hours under inert gas. Toluene was subsequently
evaporated until 30 a 40-50 % strength sol ution had been obtained, and this
was then ad ' j j HETSiR t <Ng in
precipitati g?ﬂ%ﬁﬁ%@g&%?glﬁg@% E&Rﬁxgﬁle‘diégédrgé? ng c'#q f10t e&?rlg{%ﬁ%%%ﬁe%rﬁg

preci pi t at e wess Pldcedin aeactimnveassehst reany lempenatire/anseAone avagi pagses/iato the gi ve

t he carhgxyl ; i i r t abLl ki i i 5
e iy MLV oP I SRR AP ST BBl
pol ymer chaicainpletedd @ streamai nitroge CM@ s Passerithapgd M BTt sautionfof T mindteg fi | m
on KBr): 2500;eindld dxiEls 0zbh8 "THeEdvent was then evaporated, the residue was dissolved

in n-hexane and the product was precipitated by pouring the solution through methanal.

After decanting off the methanol, the precipitate was dried in a vacuum drying oven to
15  give the carboxyl-terminated polyisobutene product in quantitative yield.

'H-NMR (CDCls; 400 MHz): 1.72 (s, 2H, -CH,~C(CH3)>-COOH), 1.0-1.6 (m, CHs-
groups of the polymer chain); 0.99 (s, 9H, -C(CHjs)s).

20 IR [em™] (film on KBr): 2500-3500 (OH); 1700 (CO).



2.2 Ozonol ysis of the product fromexanple 1.2 The ozone was generated in

t he abovenegki nizer. | g of the polyisobutene fromexanple 1.2

t oget her w ?E@gsﬁ?ﬁ?ﬁ nmet hyl ene chloride were placed in a reaction vessel
at room tenperature and ozone was passediznto the 10 reaction m xture for 4
hours at a flowrate of 5 11 h. After introduction of ozone had been

conpl et ed, ¥Ves¢leiwam of nitrogen was passed through the reaction solution for
5 mnutes to renbve excess ozone. The solvent was then evaporated, the

resi due was 1di saqhryesds forprépdig@atboxiicteiniifatel PolyRobMREed M fdHddniirds by
pouring the solutign thr OUSSPI nmet hg_no_. After decanBi n% of f the nethanol,
the preci pit at e"5R%4NY R PLYISPRUENE WRIFNS terpinalpdyean etgylerisally ynsaturated

car boxyl st er m ngbgsle BhY b5PRaE BBGoRiuluct i n quantitative yield. "H NWR
(CDCl 3; 400 MHz): 1.72 (s, 2H, -C (CH3)2-COOH), 1.0-1.6 (m CH3- groups of

t he polyner chain); 0.99 (s, 9H, -C(CH3)3). 20 IR [cm1] (filmon KBr):
2500- 3500 (OH); 1700 (CO . PF 0000054221 k3 Ve claim 1. A(Qrocess for
preparing carboxyl -term nated pol yi sobdtenel, which conprisés reacting a
pol yi sobut ene which is term nated by an ethylenically unsaturated 5 double
bond and has thene@rula | AAMB)r, (1) where 10 Ais a radical derived

froma pglymeri za| Qiéi'aidt\ah@éooﬁom d@g gﬁ RitiaoRa! N conprising repeating
units of the fo .s_a i@iﬁ(qﬁ%ﬁn @%ﬁg ﬁﬁ?;mﬁhé?on%u[aal?l cal of the

formula Il or A
+CH-C(CH3)1 (1,
15 B is a radical of the formula Il or IV
—CH,—-CH=CH. (Hn
—CH=CR'R? (V)
20
where
R' and R? are each H, C,-C-alkyl or ary! and
nis from1to6,
25

with ozone and, if appropriate, subsequently heating the reaction mixture
obtained to from 60 to 150°C.

2.  The process according to claim 1, wherein R’ and R? are each phenyl.
30

3.  The process according to claim 1, wherein R' and R? are each methyl.

4.  The process according to any of the preceding claims, wherein the reaction
product obtained is heated to from 70 to 120°C.
35
5.  The process according to any of the preceding claims, wherein the polyisobutene
terminated by an ethylenically unsaturated double bond is reacted with ozone at
from -100 to 40 °C.

40 6. The use of carboxyl-terminated polyisobutenes for the surface modification of an
organic or inorganic material.



where Rl and R2 are each H, C -C4-alkyl or aryl and nis from1l to 6, 25
wi th ozone ﬁ?qmo'é ropriate, subsequently heating the reaction m xture
obtained to om % 0 150C. 30 35 2. The process according to claim1,
wherein RL and R2 are each phenyl. 3. The process according to claiml,
wherein R and R2 are each nmethyl. 4. Theqprocess according to any of the

precedi ng clai whergi n th r eac ro uct obt j.ned is he to from
0t 120, 7e. " The U6 BEeAoXEiesT el RS RS A S Riuc B AR M aher of n
t he pon|sobuteﬁ@mPP%WWﬁnated by an ethylenically unsaturated double bond is
reacted wth ozone at from-100 to 40 C. 40 6. The use of

car boxyl -term nat ed pol yi sobutenes for the surface nodification of an
organic or inorganic material. PF 0000054527 14 7. The use of

car boxyl -term nat ed pol yi sobutenes as additives in fuel and | ubricant
conpositions.



