0050/ 474420050/4744@0| yol efins and their functionalized derivatives

The present invention relates to nonool efinically:unsaturated

pol yol efins and their functionalized derivatives ‘and their use as fuel
and lubricant additives or as additive concentrates. Car buretors and
it ake systens of gasoline engines, as well as 10 injection systens for
net eri ng fuei I.n gasoline and di esel| engi nes, are increasingly being
cont ami nat BAL¥RLS r PR cthe iy, functiopaly derivatiyesed by dust particles
fromthe air sucked in by t he engi ne, hot exhaust gases fromthe
combust i ONprEGRGIent! Mivent IR REEAEEs IR modB8Ea s AARSAGy BhQatd¥atiedy bur etor
and hi gh5b H_ = %sa lqué t}_llj 'fﬁ%&é'%l{cim tegedf uels.. hese. resi dues
shift the %I é{é ue] .r FLO olﬂerl a co cf’lsl’tz(_;lrt,?rl,'Va uriong 2P I?l?]%j.ldraﬁgei A%t he
| oner part *¥¥ad &Bgr%%alitnzﬂd%gﬁé"es % AsupEditive quné’gPFr?*oe just and the

combustion becomes nore 20 inconplete. As a result of this, the proportion
and the . chftiitors BRI Litant SPERR T GACLOER W pel T e O
addi tivé® f"gf:é%eleogﬁ ﬁg%% %Ie)éso?aﬁlﬁkﬁﬁ}lb%rfg‘{e&r i§5g%?°];jfﬂee8flﬁgﬂf%§fs]t ens cl ean
are used fBRIRRA ARG tHIRASLNGHY HeRAs Cogsaniated By dpanpitieay The
Rossenbeckimpurifiigisy a5e (¢ansed byTdust (rartiiches afxomddiet pix, suiadis by

Fal be, U. thsssnqgisie, beteexhaud23gases Thxiocanmth¥ecodmimstlont thamberl,O Ehp.
Dependi ng &pfaiksas®denef gasesiphio8d aitd thbebafbufitdze afll RLGH Bdidbrsuch
detergeg% gggilgﬂa\bq_gizgpsaffgn§§hgptfﬁgﬂs_l s now nade between two generations.

The fir generation of additives was able only to prevent the formation
of deposits in the intake system but not to renove existing deposits. -
On t he ot hthesmnmbsitihes ashilifiti the airifuelseatnd durigenar ebldrsteant,prevent

and elim naafidlpA@inhg 4keelr thealowst ha®-2bad rdtiyeebbeehat tHe s s

permi tted inflefifd i8UlEEe Dt Bl ad 16 Fld® Bhe "Ealiidicabh! bbdorid, 7RR8S Of

rel atlv%yi é&&feq__gpeﬁgtgrze sule BeP@rid cybar in tne |nt§ S yaLVes. o 40 The
mol ecul ar STFUCT e “pr nc| jeS‘éOf th s’és'a& Pt PYERCHTPhe un%oé'&b&%e or
gener at i onp%?’cﬁﬁﬂcf’ ‘éé“ 1% YERPSaTRON d80 tBR $HRUSNREGe2Rd W pol ar

st ruct ur es93FeHinse FEREMPBLiAny AaFTraesecul ar wei ght , nonpol ar or ol ephilic
radi cal s. 'However, it has al so been found that pol yol efins thensel ves

are suitabke { P hseRul MRS add:evid 984 kbabidd Da10BY st ddBhteror

mol ecul 25 g?'fhjection systems clean are used for avoiding these
disadvantages (cf. for example: M. Rossenbeck in Katalysatoren,
Tenside, MineralSladditive, Editors J. Falbe, U. Hasserodt, page
223, G. Thieme Verlag, Stuttgart 1978). Depending on the mode of
action and preferred place of action of such detergent additives,
a distinction is now made between two generations. The first
generation of additives was able only to prevent the formation of
deposits in the intake system but not to remove existing
deposits. On the other hand, the additives of the second
generation can prevent and eliminate deposits (keep-clean- and
clean-up-effect). This is permitted in particular by their
excellent heat stability in zones of relatively high temperature,
in particular in the intake valves.
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The molecular structure principle of these additives of the
second generation which act as detergents is based on the linkage
of polar structures with generally higher molecular weight,
nonpolar or olephilic radicals. However, it has also been found
that polyolefins themselves are suitable for this purpose,
provided that they have suitable molecular weights.
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0050/ 474420050/47442 | 2  Typical functionalized
pol yol efins are the pol yal kyl eneam nes (cf. for exanple EP-A 244 616,
EP- A 476 485, EP 539 821, WO~ 92/12221, WD 92/14806, WD 94/24231 or Gernan
patent 3,611, 230). Al so suitable ar2 derivatives ‘of these am nes, for

exanpl e t hyps caqrr'tﬂﬁaéidﬂalﬁ&eaf &iﬁm&%abré OEHBHp%l alkyléﬁa&:hnes wher e
Rl err] |sd§& al 'théﬁ q,jPogaﬁ nsféid a | 4% ah §|é12q_ wer oups and a

s s R RS

Rlerr] an

Cerr] - O hlgo suiyeble Fyederipptiyes Of thepesARinesg, Ear ﬁre
descri be8,Bfaminorahpiles iaf EﬁeAG@Bﬁaﬁzormula Hydr oxyl - functi onal i zed
polyolefins (cf. for exanple EP-A 277 345 20 and the literature cited
there) and their derivatives which afe RYDbt ai nabl e by functionalization of

the OH group are al so sui t abl e. l Alfurther cl ass of additives
conpri ses the ponaIkyIREUbé¥ﬁrUﬂBﬂ‘ 5‘§b€t¢%|c anhydrides and their
derivatives (cf. for exanple DE-A bZ 604) . Al'l derivatives
menti ond® are obtai ned by functlonalﬁiaﬂion of pol yol efins which al so
contain a reactive double bond. ‘It has 30 been found that polyolefins
havi ng nol ecul ar wei ghts bel ow 400 dalton and their_ functiognali zed

deri vat i vedherg &2 ok ya% peiiphatic hydroggrhen ceadical, Bpeing fdikyd 8L8@s havi ng

nol ecul ar gwsiugis and a aosher] Bgorage malegudar e ¥ghte MyvErdm @50t §ad50¥0 cause

j amm ng_of and RP3| ResandARAQr independentlprofvanghtndtisér, laxe eachfhydregan

pol yol etP ngy hega&mfll Qde)’oza rdi $9driyi . Ms8ER | ddigunkis <are (rati o of

wei ght ave 1Mﬁr-4 sk Bygber average nol ecul ar
gﬁ I'S a an? ageo

wei ght Merr ué since the higher nol ecul ar wei ght range
I's not so pronounced in the case of a |low dispersity. 40 The prior art
di scl oses ayatoxylrfehtyiedldzedypolssiliafiiase(ct. fod pabhmpleasEhayi2ng 345

Imol ecu: 3b. a\eagmélai;ea‘:amé(é&tée &m)dahaoeheu aietivativeemilch dgwn to a

ower |im c [ on. Even

nar r ower L q]abie &P ﬁﬁ’%%g?gtf% Utnl c?rfge%l\/[ erﬁﬂ%’\FéH? gl:aigdz 1.4) can be
achi eved bf/ C}ﬁi C pol yneri zation and |iving cationic polynerization.
Pol yol ef i ns havi ng a narrower nol ecul ar wei ght distribution
Merr]/M eArfurthbrlc@ids idE addRtivés ompRibas neld @dlyadkgliddmitientsdt hods,
but onl ¢5CoERAUILS anhydrides and their derivatives (cf. for example DE-A

27 02 604).

All derivatives mentioned are obtained by functionalization of
polyoclefins which also contain a reactive double bond. It has
been found that polyolefins having molecular weights below

400 dalton and their functionalized derivatives have only small
cleaning effects, whereas polyolefins having molecular weights
above 1500 dalton and their derivatives tend to cause jamming of
valves. A narrow molecular weight distribution of the
polyolefins, characterized by a dispersity M,/My < 2 (ratio of
weight average molecular weight M, to number average molecular
weight My), is advantageous since the higher molecular weight
range is not so pronounced in the case of a low dispersity.
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The prior art discloses that monoethylenically unsaturated

polyolefins having molecular weights of from 400 to 1500 dalton
and a dispersity down to a lower limit of 1.4 can be prepared by
cationic polymerization. Even narrower molecular weight
distributions (M,/My: 1.2-1.4) can be achieved by anionic
polymerization and living cationic polymerization. Polyolefins
having a narrower molecular weight distribution My/My < 1.2 are in
principle obtainable by distillation methods, but only compounds
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0050/ 47440050/47442 3 having a nol ecul ar

wei ght of < 400 dalton (028) can be obtained in this way.

NMonoet hyl eni cal | y unsat urated pol yol ef i ns havi ng nol ecul ar wei ghts above
400 dalton and a dispersity Merr]/M2rr] < 1.2 are unknown to date. The
sanme ther Qfﬁrlﬁgaﬁﬂhéﬁ:utlﬁrt Weidht WKk 20l daabnpQly®) @fannbe obbhtd it &nf r om
them @ why artt&&etu $16n PEE082 And8EaFARRS pBRYEEE BVl S Hat3hbY

unsaturate e C r 0 ol 0
5000 dal t(ﬁl]‘eﬁueg a(‘{i' i QE&{%%’don%aEQLE & \Aﬂs %f &g‘;/ﬁ‘é an the 10
exanpl es, aEepBF‘W%WbLﬁcer‘?étﬁav?% %Eﬂﬁte%ﬁ wei ght
Merr] & Bugtdanebized Plelyplefinsjobtajinable 3fr|°§1 ahglm osed. US- A
5,068, 490 descri bes a process for the preparation of 15 polylsobutenes

having at .| east 80 rml I {enes
obt ai ned aveegﬁm%ver age%m?)#gécw% %rgg%g) '?‘moeft IR? Tgﬁlﬁgﬁ %?l éb@?&%f
combi nat i RPIAEAPYE felasie ot bayipg ‘Nflc?rcr“]lPF/[@? 9 hts of frpmp f@ to 2.29. 20
EP- A 490 £M0ddadtomein gonbjnabion Mighnerdisparsigynattbr <a?erEycthe

mol ecul 3 eseinpies, od polyisdbiteéns HMAngas t mmberd adespge sidleenlar

Merr]/ M afdilghef ¥f re¥mshoSdhdedh Qrith M,/My = $.aniHhjieehosédal he present

I nvention to provi de 25 monoet hyl eni cally unsaturated pol yol efins which
have nol ecul ar wei ghts of from 400 to 1500 dalton in combination with a
~di sper si t yUSvre B PFB[ 430 |deacribes a propessafer fthenprepaxatiens ofbj ect is
achi eveg_ apulytisabutéfiess hagingi agldeastofdehdld efi vdhyyiderentdoubled

pol yol eTT nsorlé@\| BHe polyidobifésdsd \obvaehed/ Mwy loh avdradgémdleehaanabl e by

aci d- cat alyzefles ofli FRI égb' 04 ?éomaoeahﬁﬁveg%] Wiel"eAlgd Bl Rdes N,/

ol i gool efi avi ng persity Merr The" present
i nvention ‘trﬁ Fgf“o? 26 fi%¢ éggto pol yol ef i ns obt ai ned by cat alytic

di neri zation of at | east nonounsat urated ol efin ol i goners, the

pol yol ef4 resavisng £54 W iBES HilpyTehaCol BjomersWhaghg Mutibelr afefaqun 400

to 1500 dgjdieuald weflintRebt E¥oM A0 koM 66 S ]daﬁtlm afld @ubehgipdedt |east

nonoet hyl I at u ol yol efi ns ch have a nunber average
mol ecul ar %\M{ﬁa %yl\# ?n ga{‘?(}on‘%ﬁoo to 800 daI ton are preferred
according to the [ nvent i on. Such polyol efins are obtained by

di meri zat ipn ief aal 6bhjectolofgener srédiitnintemtion to previade nol ecul ar wei ghts
Merr] 28 ddriy@tR9Pehs 4109 dabiOiated?polyolefins which have molecular

weights of from 400 to 1500 dalton in combination with a

dispersity M,/My < 1.2.

We have found that this object is achieved and that,
surprisingly, monocethylenically unsaturated polyolefins having a
dispersity M,/My < 1.2 are obtainable by acid-catalyzed
dimerization of monoethylenically unsaturated oligoolefins having
a dispersity M,/My < 1.4.

30

35
The present invention therefore relates to polyolefins obtained

- by catalytic dimerization of at least monounsaturated olefin
oligomers, the polyolefin having a number average molecular
weight My of from 400 to 1500 dalton and a dispersity M,/My < 1.2
and being at least monoethylenically unsaturated. Polyolefins
which have a number average molecular weight My of from 400 to 800
dalton are preferred according to the invention. Such polyolefins
are obtained by dimerization of olefin oligomers having number
average molecular weights My of from 200 to 400 daltons.
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0050/ 47440050/47442 4 - In order to achieve a
di spersity Merr]/Merr] < 1.2 in the case of the novel polyolefins, it
i~s necessary for the short-chain oligoners to have a dispersity
Merr]/Merr] < 1.4, preferably Merr4/Merr] < 1.2. If shorter-chain
ol ef i n ol ippeederhty i auhievei apeispdnsibfyeryiMyVkelt? in kh2 esase &f ushed,

pol yol ef i '}fov@iVbB!Jy@Iéﬂ‘ﬂxﬁr ritMerddcessiry £6:2 1t @hBablénaind oa&gomers
preferred t%cciu% 'di{ébé&&tgnﬁe/ﬁ ! QQ% for 4%%%&251 /'ﬁo'

di neri zatr react

G SRR

whi ch at 9509 ¥/ HE“3BUB ’e%‘t?&&s ﬁY?a“? lﬁgﬁrﬁb s Fe
vinyl or5 \Prsr%?‘l'l Behvolrfiimse hBBHRG arOMwGms: 4 - Aot PRiringble And ¢ae; of

vi nyl i denepridebred bagrbrdingato | thestingeed bénviRpr betteputdntredndf the
parti cul ardimeptiebeisedeatitton] cEhdsedlshgpbetitain oligbrerd|arehprefontad one
doubl e bon_g, which ﬂ‘qéas%hébﬂ %'ﬂ@%&ﬁbﬁé%&m@'&@dteﬁﬁlﬁhﬂ WoBb1&n the
form of 1 520 1be CHHORENY Ed TN ddiG. BB flor gif@ a@t n2030 A efins.
prefer er'r C%g 35 tyll,eﬁp uIar y are
DL et b Ak AR 0% i Pﬁ?.f@ﬂr bRPERE S RiPRSh( %% viPBliuct s.
aigomers mlﬁgb?h‘és RIS peatwg}ﬁrddnpeﬁfebreqerr#pnalefm \Aldgomers

vi nyl i denepnefierably chaie andgdoné clouwbdenbbrd. from t he 20 pol yners prepared
by cationic polynerization, preferably using ‘BF3- cont ai ni ng catal ysts

(cf. DE-27Q2604, US-A 5, 068k490 US- A, 5, 286, 82 or W0 85/ 01942 or from
t he pol geﬁ?% Epare P pomerfopLg I%@egataﬁ &31601 PRethe £OFBnOT Exanpl es
of such voiaitider companentsr s cthe hogpe 0B CERqudH‘ﬁalzil'@)*OfeMrrﬁlléfllPﬁv Ger man
25 Lai d- Omerefappbily ati-Cho-ROS£4n805i® Farticn}ar der€seobe fins.nFhey aoe yners)
or in EP-/A68rdld évidited BynaisdiadapobinBrfsn théhpolymélt ssdtdonre of the
publicati %&E@Eedoifq one?8 R Y rfq?rﬂhéahégi‘ré& hi hh%ﬁ‘@é/né WEQ%%&P‘ by
reference.yy oy cligssilalorat it LAl ufolpdhe et bk 11
d e's %

L
ale\tljmm'snurr?amlﬁ’g\efﬁegr Ciiad BY S ERqING PoLymet a0t B ?ﬁfi yousings

exanpl e  BE3-ROPERIMANGGRERLYSEY | (€, DELRTO269 %0t H§ 21 AGSuA8r WS i de.
Hydr ogen f5¢&8r6i,aé3israﬂ(15(855'0|‘1961)1.eca:sfanmatlhejipblwmeaSyMepaﬁed by stated
cat al yst s mealnecefieclalyredr po ynfediiRa8adh OIERSnplesNEE sudnot her or in
conbi nat i 1%?15%§@ﬂ&e§g§§t§re $4CBe 2found N¥BE08R4amS1e}0lindgermd di C .
IﬁSrSQﬁ.’i‘ a0 E%@Q&mﬁ ragfr.iaﬁ%r@ didhelLofalliing”, 2 <0
conbi nat i &P QJ&WHS or ”’()R’X@n g%r#aﬁ A é ﬁﬁ'&ﬁr&%c Eg?a
Exanpl es ﬁl%&ﬁﬁ@%@\geeubbm%ﬁwms Bhed UiRFs t&PeP‘arbX’Eﬁrlzatmn 15

C err] - J ererdebyl dobotporatiedr by -fanmencdi.ol s, Cerr]-Cerr]-carboxylic
acids, 45 Cferr]-(err]-carboxylic anhydrides and Cerr]- C[err] di al kyl

et hers. 30\ rd|n to the nvention, ents fro e ¢l ass
Gonsi ot naftiy cetdiyers nltabin Fon e, gFBFEL ERL A BFenpe HioHE, pevEe
accor di ng 3gid gempounds, such as boron halides, eg. BCl3 or BF3, aluminum
halides, such as AlCl; or alkylaluminum halides, for example
alkylaluminum dichlorides, such as ethylaluminum dichloride.
Hydrogen fluoride is also suitable as an acidic catalyst. The
stated catalysts may be used alone or in combination with one
another or in combination with complexing agents, such as
hydrogen fluoride, acidic ion exchangers, silica gel, carboxylic
acids and, if required, also inorganic acids. Preferably, boron
trifluoride is used alone or in combination with an

40 . . ‘2
oxygen-containing compound as an acidic catalyst.

35

Examples of suitable oxygen-containing compounds are water,
C;-Cip~alcohols, Cz-Cig-diols, C;-Cygp-carboxylic acids,

45 C4-Ciz-carboxylic anhydrides and C;-Czp-dialkyl ethers. According
to the invention, complexing agents from the class consisting of
the C;-Cyp-alcohols or water are preferred according to the



0050/ 4744@050/47442vention, in particular CJerr]-Cerr]-al cohols, very
particularly preferably m)nohydrl c, secondary (Jerr]-Cferr]-al cohol S, as
described in EP-A 628 575. Very particularly preferably, boron

trifl uori de is used toget her with gsopropanol and/or 2-butanol. The nolar

wratio gﬁg;:aém 4ga§€ggp&%ndvg Ok SR se depend on the
“conpl ex bonda rbg_ n- g%grfg %F hd a g g _
det er mi neBFGEP rzi‘ H’&’ Bé YSSH‘ F‘é t e chrl

al cohol s BReA (f28d37p¢ Y%rYf IPGF?FEC‘ZJ-Q%ISQPEefEF%WeYra&%WrEﬁ%-fluPrzldFoli 1 and
very par tused didgetperfeitdbligoproparioll andyor 12-4butantd . Cihalnpalag ratibi ch t he
conpl exssofirsry €8 dsxRenhebRt AUEIRO ¢omPyund REBObIEL cOWrsHidependi 66, tiich as
silica geéo:&hé%eﬁa' @Eréﬂ YERE the %&rfﬂhﬁ&%{&ﬂun g compdnd!iIRr £&At i on can
be carri e§ O o thi hE $ 17 & Jﬁ??ge&a&%’e ByP4t dot° sR12EES U cHle Q¥t.

conti nuou 1 0CaSs, 11t He %5 W SEe sq t he

cat al yst LRI @Gohels are u&FFgoﬁ%rlS PE‘h ‘b@ d‘l’| BF%GeW Ly §ﬁ°ﬁ"nert

sol vent. l:Paiqiladl apd \weny P&EFec%JeﬂﬂéfnPSeéiiéabﬂ,bdrfG@a‘r bohs? & ddrdbl y

t hose l1owbatdilysxs lhe wheixh [ther eanym:dsy attestendextado hetéoogenesgsl bybut ane,

20 pent ansds&bﬁﬂleaeaﬁe@esolh%aneuas ds5@agtaacgel forC aBReeN1£4A a3l 8§ are
used, they, gged in the formof their conplex or in free formto
t he corrpl ex ?fg agent initially taken in the reaction medi um 25 The
reaction tenperature does of course depend on the respective catal yst or
cat al yst Thstdimertieation ,can bescasried wue¢ inothe iGpdr mafther Hyo +40[err] C

pr ef er 3Bl uaEéMselg%@édd& 0@ Bfed rddatintioBE| s¥ddesaqniai ﬂhé‘g)atchﬂ‘r&éé' yst

systens Cta.'so kﬁl&aﬂfﬂé %thﬁs@tléj laA¥a Q{rfer r
oL B R B L R O e
reaction gtﬁl ? *’i%e?,6°ﬁ’?f"i% ageh ﬁ?ﬁmarbms‘rh@rﬁf‘?@qlé’af:mﬁel s

pr ef er abl Vheeh dagdbgureadidar removed bmidigsitbakian,.ofor examplg butkgne,
exot he?Ri pentdre ,hegtlopentianer,i hakams aruisooctadeen Iife compbesechathlystss done,

for exanphee wddd) theyahdy We added cOplthed fapnasatuheivhbenplay dreinper at ed
wth i quff’e?m 2o02Ehe ccﬁ@%ﬂ%g ageht ‘i’ﬁiki&‘ﬁhw{a%heintﬂ?e hRaetign 1S

advant age carried out deactivatin e dimerization catal yst,
for exanp e rreans of wat er, al cohols, acetonitrile, ammonia or
aqueoussol ut | ons of m ner al bases, such as alkali netal and al kaline

earth ffEtghe redvtdbaxtelfpanitiire0ases TH touoss ddpendl banthesredpecbise netal s
and 45 thgaliKft 8% Bafal ot WGSEERT Biielelal BE i dsh@Nrefé iR Qubooc
After renpyal, @b, ! Bfe¥@lB1y 2B¥m ook £ P ORENEF, Yokt L fng

catalyst systems are used, the reaction is carried out at below
- 0°c, preferably below -20°C and particularly preferably below

-25°C. Depending on the catalyst used in each case, the duration

of the reaction is preferably from 30 min to 5 hours.

30

The dimerization is preferably carried out under isothermal

35 conditions. Since it is exothermic, the heat of dimerization must
then be removed. This is done, for example, with the aid of a
cooling apparatus which may be operated w1th liquid ammonia as
coolant.

40 working up after the reaction is advantageously carried out by
deactivating the dimerization catalyst, for example by means of
water, alcohols, acetonitrile, ammonia or aqueous solutions of
mineral bases, such as alkali metal and alkaline earth metal
hydroxide solutions, solutions of carbonates of these metals and

45 the like. As a rule, washing with water is then carried out.
After removal of the water, any volatile components are also



0050/ 474420050/47442 6 distilled off. Heterogeneous
catal ysts can be filtered off and reused. Any catal yst residues are
renoved by washi ng (see above). The di neri zation products obtai ned have
nunber average nol ecular 5 weights of ggrom 400 to 1500 dalton in

conbi nati og; Mﬁead ofd! Sﬁsééféﬁ%%u .95%3? bt fF&nZ%g&%
R d

b t d
di sper si ty *RREFT | e kel a1 L] gl o'n%rvgasm gwa&%&rﬁn 2

wei ghts of up to 800 dalton in conbination with a dispersity Merr]/Merr]
10 of < 1. &'hér&uﬁéttﬁia%ibh rodifcdtsObbEaRE S Ve Renbdr Wvairhie SHbictliar for
the Prepal QLiofiolof ebn %teovq%o ZalJA}? i 88ABIndReeNLiLER JUr thermor e

1 ona

| at t | | bt t | th
Foval ool veiapsrEttY ofr Eram 1 ek 10 (Hheke Shaoane *@wﬁﬁg."?@? he D

general foRNaFage molecular weights My of from 209 9 1409 dalton(qu.go wher e
R is thedpebeusidfy M,/ Mediafak, 1i2iareamsed, egbigdmens baving molgcular  when
i is 1, 25w&ights df WPCtbOGd dH1eVA ©h ddidiganeon!with @udaspétdity M, AWy ]

30 wher do o% ang, il.areNdpeiniad YSQEhO&ﬁg%ﬁQEQeare %&ﬁ%ﬁﬁaplfrsu]itablg s

n?i havi ng

of IS g0t ine MdRIRAEIS or BiORBMRiegRl O3y DY W Tare
i'dentical or different and are each Cerr]-Cerr]-alkyl ene,

p is an rhtegtésditDindehbidd) faRtthermore Relatelyes Ofitittiohkyized aryl, and
Z is Se|§6§981é££HB dBRAfnable by $AROLfiMAZzing the novel polyolefins,

wherein the functionalized polyolefin is of the general formula
I:

R;-X (1)
20
where

R is the polyolefin radical, i is an integer from 1 to 4 and,
when i is 1,

X is a functional group of the general formula (II)

—¢ CHy k- tii-—y z (II)
R L

k and 1, independently of one another, are each 0 or 1,

25

30 where

R’ is hydrogen, alkyl, hydroxyalkyl, aminoalkyl, cycloalkyl,
aryl, aralkyl or -¥Y-3Z,

35 ~Y¥- is a group

_‘E Alk— 0]— Alk’— or —E Alk— N (R" ) ]‘Alk [ J—
P p

where
20 Alk and Alk-’ are_identical or different and are each
C2-Cs-alkylene,
P is an integer from 0 to 10 and
. R"” 1is hydrogen, alkyl or aryl, and
5 _

Z is selected from among



7 [err] 0050/47442 here Rlerr] and Rlerr] , independently of one

anot her, -are each hydrogen, 10 al kyl , cycl oal kyl, - hydr oxyal kyl , aryl
“or aral kyl and, if . 1is 0, may also be R and -CH2-R, where R
has t he abovenenti oned nmegning, or R err] and R err] , together
wth the nitrogen atomto which they gre bonded, form an
unsubstituted or substituted heterocyglic structfire mhich 15 may -
contain a further heteroaton1se|ecteq fron1OXéggm\a ni t rogen

A is C3-C5-al kyl ene whichg,is unsubsgitutel ¢

R or —N—-—Z'
pol ysubstituted by al k-yln/cycl oal kyI/ ryl, hetw ar al kyl, or
het ar al Byl , 20 A s thxe?rr] Clenst-aal k.yI ene, oor ;

Cerr]-Cerr]-al kenyl ene, both of which are unsubstltut ed or
nono- or polysubstituted by alkyl, cycl oal kyl, aryl, hetaryl,
aral kyl or he?’g?ﬁ kyI or is o-aryl ene, m is 1or 2, 25
L is hydrogsh,ami IR}I inddpendentky|of aleaaybtivsr hairer 8hély | hydrogen, and
Z  is selected faoky loalkyl hydrok@aikyl, aryl or NG 148na, if

Rlerr] *err], in e y e e roden,
alkyl, aryl, het a?g Q'{ah' FQ q%ethrggP ﬁEHz v ﬁg’? ‘{%‘ qg to 50
and Alk" is Jerrf* eéﬁ”] I‘E‘?Pé”\ﬂ?l'cﬁ |§ lﬁ%éju Bst4 t*t?@&i}her with theq,

hydr oxyl - subst i t uBEEFRFRE EtP%‘ Wd?‘ﬁg’@ntbﬁl!o‘ﬁée donged, form an equival ent of
an aliphatic, arowasikstituged| ¢plsubistituted hetenwogolic ditructure which
tetracggboxylic amaglcontaiaraXfurtherf heetioatim $eaupted frtm 88PgeRlader nul a
(1) 0050/ 47d4Ggen,

A is C3-Cs-alkylene which is ﬁnsubstituted Or mono- or
polysubstituted by alkyl, cycloalkyl, aryl, hetaryl,
aralkyl, or hetaralkyl, '

20 A’ is Cy-C4-alkylene, or C,-Cs-alkenylene, both of which are
unsubstituted or mono- or polysubstituted by alkyl,

cycloalkyl, aryl, hetaryl, aralkyl or hetaralkyl, or is
o-arylene, ' '

m is 1 or 2,

25
L is hydrogen, alkyl, aryl, aralkyl, hetaryl or hetaralkyl
and _
Z’' is selected from among
o O R¢ O RS
30 . L]
—C—R3 ,; —-c—cl':—c——tl:—n ;
RS R7
RS R1l Ri12
35 | i
——-(l'.‘—CN ; ——clz—lc —EAlk"———cﬂ—
R9_ " RIOH
where
40 R3-R!2: independently of one another, are each hydrogen,
alkyl, aryl, hetaryl, aralkyl or hetaralkyl, q is from 1
to 50 and Alk” is Cz~-Cs-alkylene which is unsubstituted
or hydroxyl-substituted and E is hydrogen or one ester
a5 equivalent of an aliphatic, aromatic or araliphatic

mono-, di-, tri- or tetracarboxylic acid;

or X is a functional group of the general formula (III)



8 [err] 00504434425 n is an integer fromO to 50, Alk is a
Gerr]-Cerr]-alkylene unit and E has one of the abovenentioned
meanings; 10 or X is a functional group of the general forrmula (I11Db)

[err] where Al k has the abovenentigned neaning and s is a nunber from1l
215 to 50, or Xis a functional group of the general formula (1V)

[err] wherein 25 V——bﬁ syl ape Yl o-arg@l kykzrxf Rlerr] or -NRlerr]Rerr]
and Rlerr] to Rerr], | ndepe ntly of one another, may each be

hydr ogen, al kyl, whi ch may furthernore be int errupt ed by one or nore
non- wh@glgacent oxygen atons and/or may al so have NH2 or OH groups,

or cycl @l kyl , g ar al kyl , het aryl or hetaral kyl, W may be hydrogen,
al kyl, cy® oal RF| € na:i"}ﬂege&r QF‘R’QI %08yl or het ar al kyl,

al kyl car banyl , isl kyd:mcalmda ufit and al kyl am nocarbonyl, or V and W

t oget her W|th he car bo funcgtion on \, forma group
wher e . P§ B’}‘?/(ﬁefg\{bf* fpesmentionpad MeaRINGSF py have t he meani ngs

stated 40 for Rerr]-Rerr]; or, if i isfrom2to 4, Xis a
group a0 bireXgksea dlunkctionah drdup ofSthe gene&amommﬂa (IIIb)

—CH,+0— Alk—} NH, (IIIb)
S

where Alk has the abovementioned meaning and s is a number from 1
15
to 50,

or X is a functional group of the general formula (IV)

0

20
\' (IV)

wherein

25 vy s alkyl, aryl, aralkyl, -0-R13 or -NR!4R!5 and R!3 to RI5,
independently of one another, may each be hydrogen, alkyl,
which may furthermore be interrupted by one or more non-
adjacent oxygen atoms and/or may also have NH; or OH groups,

30 or cycloalkyl, aryl, aralkyl, hetaryl or hetaralkyl,
W may be hydrogen, alkyl, cycloalkyl, aryl, aralkyl, hetaryl or

hetaralkyl, alkylcarbonyl, alkyloxycarbonyl, or
alkylaminocarbonyl, or V and W, together with the carbonyl
function on V, form a group

35 IT , |(|)
—C—U—C—
where
40 U is oxygen or NR16 , where R!6 may have the meanings stated

for R13-Rri5;
or, if i is from 2 to 4, X is a group of the general formula (V)

45



9 [errQ059/474f% e G is derived froma di-, tri- or tetraval ent
aliphatic radical, L has the abovenentioned neani ngs and R17 is hydrogen

or Cerr]-Cerr]-alkyl. 10 Bel ow, al kyl is understood as neaning "
| i near or branched, sat ur at ed hydr g@arbon chains -of, preferably, 1 to 10
tarbon atons. For exanple, the follow ng radicals may be nentioned:

| oner alkyl, ie. (Jerr]- C[err]tal kyl, such as net hyI ethyl, n-propyl, 15
i sopropyl; n-butyl c-geg-bil-cr-soleutyl n4-ert-byigyl, n- pentyl

sec-pentyl, isopentyl, n-hexyl, 1-, 2- i 3- et hyI pentyl ; I onger-chai n
al kyl radicals, such as heatyl, octyl, et hyl hexyl , nonyI and decyl .

20 Al koxd is understood as neani ng al kyl which is bonded Vi a an oxygen

atom Accqnfll-aoky1s Adptall BPoff! AlLyLea tl?r.““:'e#:?ﬁ@aférktyla pyps whi ch
are bonde viia g n trosg o atom or m noal kyI or
or e bonded a1, | e el lerd CRLhOMT n UK (%8

hydr oxyl ofpral¥@¥df-erably on a terminal carbon atom Cycl oaI kyI
preferably neans Clerr]-Cferr]- cycl oal kyl, i n particular 30 cyclopentyl or

cycl ohellg, ﬂ; Phigc nhé | hbgth, SKOSE btheieRY
derr]- C[er é?( o C§ err P égﬁ epe eral means a
1,2-, 1,35 l‘ '2 122 \é{ P'&‘P éne

1, 2- but yl Atomsy %%r%ﬁ?ywéﬁe tlle 4ﬁ°&r }Pﬁn’éé‘dlcai-snﬂﬂﬁW§)r‘WF-@ﬁé

1, 2- pent ylloweroalkylr HexyCerks-a35y1l, such assmetkyly athyli oniprapyder st ood as
meani ng]rgi@a,ph:opylnaplﬁuhyu, sedHBUtyInY isebutyll,, tért3pwiyl, autbehtylients.

40 The Tetgiayh, eHE ,P%.ﬁ'p%nﬁ 13 eﬂ-ﬁ@x&ﬁ 107 £ pBeneth SrtLC ring

fsyst ens V\/r'i &Ad alEc&T aalcaé %S{:Raéé) rﬁsef%_&&ec&g Qh}rﬁiexyland N,
or exanple i é %%/ 570 pyrazo o’xaz

i soxazol y/Ron¥typd . tet raazol yl, pyridyl, pyrimdyl, pyrazinyl,

pyr adi zi nyl , tr|a2|nyl tetrazinyl and the 45 |ike. 0050/47442

20 Alkoxy is understood as meaning alkyl which is bonded via an
oxygen atom. Accordingly, alkylamino and alkylcarbonyl are alkyl
groups which are bonded via a nitrogen atom or a carbonyl
function.

25 Aminoalkyl or hydroxyalkyl is alkyl as defined above which has an
amino group or hydroxyl group, preferably on a terminal carbon
atom.

Cycloalkyl preferably means C3;-Cg~cycloalkyl, in particular
cyclopentyl or cyclohexyl, each of which is unsubstituted or
substituted by C;-C4-alkyl or C;-Cs-alkoxy. Alkylene preferably
means a 1,2-, 1,3- or 1,4-alkylene unit, eqg. 1,2-ethylene, '
l,2-propylene, 1,2-butylene, 1,3-propylene, 1,4-propylene,

l-methylpropylene, 1,2-pentylene or 1,2-hexylene.
35

30

Aryl is preferably to be understood as meaning phenyl or naphthyl
which may carry 1, 2, 3 or 4 substituents.

40 The hetaryl groups are preferably 5- or 6-membered aromatic ring
systems which contain from 1 to 4 heteroatoms selected from O, S
and N, for example furyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, oxydiazolyl, tetraazolyl, pyridyl,
pyrimidyl, pyrazinyl, pyradizinyl, triazinyl, tetrazinyl and the

45 like. :



10  Aral RPPOV/47882he understood as aryl groups which are bonded by a

¢ - C6-al kyl ene unit, eg. benzyl or phenethyl. The sanme applies to

hetaral kyl. Suitable substituents are (Jerr]-Cerr]-alkyl,
Cerr]-Cerr]-alkyl oxy, Clerr]-Cfeto] -al kenyl, (err]-(err]-al kanoyl and

al kyl car bﬁBXikyFli%htBSbéQﬁidérstoédaM al¥ 'gQBM vﬁﬁd:hhﬁééoﬁdﬁdedl\ﬁwca if

required, cn ”g!-ii bfe urltNOBY! Adithy f k’@ f |
car boxy ol.e ornu a
) onr oPREata b spipanls 5&%@3&’% hfiesal vsﬁt-%

obtai nabl Gzi%ﬂkﬁslmof%rﬁﬁﬂlﬁaé\‘?yéf a%‘l’\@%ﬁé‘é?h?!‘ﬂm (,saqclhyaﬁné%&*dflat ed
hono-  Saaudcpropipmyls and hydrosylerwhidgudfi vequidedat mey aisa the al dehyde
function ebhekykftedy hberdwilkiydl, Mhiidalkyl, enibio, a¢boRPl varid) amidsyONI a
or a primary or secondary anmine in the presence of hydrogen and a
hydrogenation catalyst. This gives conpounds of 15 the general fornula (V)
[err] 20 Fungkiqnalized:polyalekias:pf theigeasgaht fgrmlaghs) avkareeX igre each
hydr ogen, a gemhéandl radical nefy the fotmulaiptlidd twytbre =orl aweecobatixdibdeent

am no  10gpg URFAXBECRYUREIcH BT the! meyedtraflencally ahsaRyiratsd Humee 25

Eg% :; gﬂ(;lgﬁd vierd 84d céubls@qhgﬁt rfélﬂzct?.(re%ﬁlinaﬁ%' 5¥| the aldhynyl

L1V 0 o
Sui t abl e a%nc%mq O%taﬁn ‘?ebry to a R¥dh §° latlgn' rrjl')"zn‘ob9 ré glén with
di - d er r] 2EPenia of E’yPEH‘?Féé °rs38ﬁ°%§a%ﬁ5unsnano#h€etn¥ PERAFRLE nono- and
di et hyl arrhnéroqﬁ;h@ndandhmrqmua&psmmWYSMthlamiveSdponpmqa &% ne,
nono- &%dthe- gereralt ¥bamule, (WIHno- and di - n- pentyl am ne, nono- and
di - 2- pentyl am ne, nono- and di - n- hexyl am ne, etc. O her suitable am nes
are di am nes, such as 35 ethyl ene di am ne, propyl ene-1, 2-diam ne,
propyl ene-1, 3-di anm ne, but yl enceR®|m nes and the nono-, di- and trialkyl
derivatives of these B (88— Pokygl kyl efBbol yani nes whose al kyl ene
radi cal ? are of 2 to 6 carbon atons, such as diethylenetriam ne,
triet h)? enetetram ne and tetraet hyI enepent am ne, nmay al so be 40 used. Mbno-

or dial kyl am nes in i ch the al radi cal ma |nterr tedb one or
mor e nonéaEaE% F* 0R0oBY, drgReeatartyy oF faS ANCLNE, AZHEARIBREP

bups
are al so

kyho|whi h@‘s‘lé becintgarupted by epgnpr anore n°nadJa°ent amlno

4, 7- di oxadeoupe-dr; b&ydennatmms ,epiracptboralkyl, whichmayoplepamave

2- (2- arggnhetéLasacrishasath iyl WorNo( 2imrineetiny| ) 6 hayal, asratkyXycl i c

am nes, SHEQafilPWe‘tﬁkhﬂkﬁf or C ?p@r 'vﬁie'}% RPiPEdAZived efomDsdol i ne, and

substi t ut tives t hereo such as
N- am no- CPer ff%ﬁ’%”] al kyl pi perazi nes, may furthernore 0050/ 47442

Suitable amines in addition to ammonia comprise mono- and

30 di-C;-Cjp-alkylamines, such as mono- and dimethylamine, mono- and
diethylamine, mono- and di-n-propylamine, mono- and
di-n-butylamine, mono- and di-sec-butylamine, mono- and
di-n-pentylamine, mono- and di-2-pentylamine, mono- and
di-n-hexylamine, etc. Other suitable amines are diamines, such as

35 ethylene diamine, propylene-1,2-diamine, propylene-1,3-diamine,
butylenediamines and the mono-, di- and trialkyl derivatives of
these amines. Polyalkylenepolyamines whose alkylene radicals are
of 2 to 6 carbon atoms, such as diethylenetriamine,
triethylenetetramine and tetraethylenepentamine, may also be

40 used. Mono- or dialkylamines in which the alkyl radical may be
interrupted by one or more nonadjacent oxygen atoms and which may
also have hydroxyl groups are also suitable. These include, for
example, 4,7-dioxadecane-1,10-diamine, ethanolamine,
3-aminopropanol, 2-(2-aminoethoxy)ethanol and

45 N-(2-aminoethyl)ethanolamine. Cyclic amines, such as pyrrolidine,
piperidine, piperazine or morpholine, and substituted derivatives
thereof, such as N-amino-C;-C¢-alkylpiperazines, may furthermore



11 be uNBOMF&EER/er, aryl-, aral kyl-, hetaryl- or hetaral kyl am nes may
be used. Such preparation processes are known t.o a person skilled in the
art and are described, for exanple, in EP-A 244 616, DE-A 3611230 or WO
94/ 24231. 5 I f the conpounds of thegigeneral fornula (VI) also contain
primary 0 n Inct th be | e
§$ﬁ O'kg@f !‘E‘ Qr{ri' ar%ﬂ§¥1 Eﬁ’ éﬁ?j{l oﬂ%é‘%’ 1&9§!ax’ﬂi/n4[é“

conventlo th hem s g Yo

corrpounds 8 ﬁBa’f i BRE ?%s(ﬁﬁ)(?&ﬁd liﬁwrfltéj)a PPRR can be
react ed vmsckﬂ-llls tb%ééh%@rt"-hén%e'#@ Sescsibeda for ersgpp %oﬂﬁoﬁﬁ’dé $4 t he
general f cl6ul BECA| 3§11230ngr oW HB47@d231. [err] In the formul ae
(I1X) ands(l1b), Ais C3- C5 aIkerne whi ch may have fron11 to 5

substitue ave t he.ahove ned 25 Such
actones: A tRRoReRIGEL EoEhS danted r%a;/é’&)vﬁ?‘? Q‘@%ﬁd%ﬁwyfor
exanpl e st SERNEIHMAMIAP; Euncldqnsnehey may der fergyatigad byathdnes, such
as y- but yrasinyenbhenaly meghods | ef rdrgaalier chemishny . oEfeth%nprémeaclfgne and t he
MONO- Or exampyelbsdmpolindd Aaelwf prikareoimiice fuhetetond! (compedndThe

reacti ok 30 4)§ , PERéF G beCi\éééaéh WEhbYadt ol @3UERe | Jerdtadl sbhfula

anino- funci (G4 N T

| act one (I nce o TN en In"a e solvent, for
exanpl e tetrahydrofuran, i n anotther inert solvent, in a nvent i onal
manner at el evated tenperatures dag or exanpl e fron1200 to zgg[err]c, and
super at nospheric p essure m 50 to 300 ba and the oduct fornmed
i s obt athedrwi-taH, NHZLMe er—%i#nﬁﬂ—feﬁ and any
unconvert ed | act nb | f{ m xtures of | actones of thelgenefal formula (1'X)
are used, the nokeR’co unds of the general for Ly (I1b} may 40

Si rrultaneously contain different cyclic termnal grou Preparation of
the cyclic imdes ofl¥He general éxrful a (llc) can Ein?:arri ed out in a
simlar nanner Such reactions are known in principle to a person skilled

in the & a are _descri ex |nJ vanced Organic

Cheni st ry I‘o‘} 3‘?‘ @?f’ (lig? W‘?e Lﬁl‘llevﬁ\r:‘g? kc3"8§g%1 n&t éb%‘ q‘F

literatur ExOm dd o Qh?é#@)tltuents @53/ 47g4an 1 have the abovement:.oned
meanings. '

25 Such lactones are known and can be prepared by
Bayer-Villiger-Oxidation, for example starting from cyclic
ketones. y-, 8- or g~lactones, such as y-butyrolactone, y- or
d-valerolactone or g-caprolactone, and the mono- or
polysubstituted analogs thereof are preferably used. The reaction

30 is preferably carried out by a procedure in which the
amino-functionalized polyolefin of the formula (IIa) is reacted
with the lactone (IX) in the absence of a solvent or in a
suitable solvent, for example tetrahydrofuran, or in another
inert solvent, in a conventional manner at elevated temperatures,

35 for example from 200 to 320°C, and superatmospheric pressure, eg.
from 50 to 300 bar, and the product formed is obtained with
removal of the water formed in the reaction and any unconverted

~lactone. If mixtures of lactones of the general formula (IX) are
. used, the novel compounds of the general formula (IIb) may
40 simultaneously contain different cyclic terminal groups.

Preparation of the cyclic imides of the general formula (IIc) can
be carried out in a similar manner. Such reactions are known in
principle to a person skilled in the art and are described, for
example, in J. March (Advanced Organic Chemistry 3rd. edition,

J. Wiley, New York, page 371 et seqg. and the literature cited
there).

45



12 [ @0BP/474M8re too, primary anmines of the general formula (11a)
(see above) are used as starting materials. These are reacted with

sui t abl e cyclic dicarboxylic anhydrides or with the dicarboxylic acids 10
t hensel ves. Suitabl e dicarboxylic acigis or dicarboxylic anhydrides are
succi ni ¢ anhydride, naleic anhydride and ghthalic anhydride and their
substituted anal ogs. 15 The_preparati onjjof conpounds of the general

formula (11d) where R, 3?@ .1, L m Z' h -t he abovenenti oned
meanings is carried 8ut" e pyl @iona?¥§§hg the primary or
secondary am no functions i enp dzuﬁf t he general fornula (X).

Conmpounds (X) which, where mfs 2, res@ond to the prinmary 20 ami nes

(I'1ta) can, like these, also be prepared by hydr of or myl ati on and
subsequent reductive aninatiqgﬁ%see abo unds

ve). err Conpo
of the genBfER RRmBrAMArY AMIngSepE the iqt‘,")“Fé‘Pf"] formula [(&ﬁal R??%?bgﬁ'ﬁ)
abovenent i epedusathfisngtacbindhmagecpaled Mesehare xeanted: wohhl stidiabdgs of
acyl ati on efchi¢ rilcarboxgkio rivhydrifesomaefithcthe ndiqaxbexylidbacils Advanced
Or gani ¢ 10hgfbmdd Wes3' Buitalid iddkarBoxyYic®acid85or QPQ.%:@BQ?(ES.CSEQ- and the
literatureag 'dﬁ BeLedy &Hi%oﬁﬂﬂggf’ ad NmadERE" SnddYidl' and 'Sﬂrijc)ua wpere Z
S fornyF g = C %e Lepa y reacting primary or econ&ary
ani nes of ER&Y gpdfggﬁﬁﬁéﬁ%ﬁbl%PPﬁ €§F§8ﬁsnnnoxide or with an 45 al kyl
formate in the presence of alkali netal alcoholates. Sodium al cohol ates
or pot aSiSéi BHE A FHHati 88, of NedAipounay! ¢ 3l dehefBl dormula (IId) where
R, R', ¥, 1, L, m and Z2’ have the abovementioned meanings is
carried out as a rule by functionalizing the primary or secondary
amino functions in compounds of the general formula (X).
Compounds (X) which, where m is 2, correspond to the primary
amines (IIa) can, like these, also be prepared by

20
hydroformylation and subsequent reductive amination (see above).

R—CHy = B—Y¥o—N—2 .,

25 | R’ 1l Lon

R—CH N—Y- N—
T @

30 R 1 Lom

Compounds of the general formula (IId), where Z' is

35 C—R3

and R3 has the abovementioned meanings can be prepared by the
conventional methods of acylation of primary or secondary
aminofunctions (see J. March, Advanced Organic Chemistry, 37¥d
edition, J. Wiley 1985, page 370 et seqg. and the literature cited
there). Compounds of the general formula (IId), where Z’ is
formyl (R3 = H), can be prepared by reacting primary or secondary
amines of the general formula (X) with carbon monoxide or with an
alkyl formate in the presence of alkali metal alcoholates. Sodium
alcoholates or potassium alcoholates, in particular alkali metal

40

45



0050/ 47440050/47442 ' 13 nethylates, are
preferably used. Sodium nethylate is very particularly preferred. The
tTeaction of the amne of the formula (X) with carbon nonoxide 5 is
preferably carried out after establi a3ing the foll ow ng par amet er s: -

Larbon monwth{Gaktss Sad ipheldFOSTy udellCsb@AGt nRRhyla€e '8 Wer0 of
carbon no %uiQr I%rpegge s est abl i shed by neans of the parti al
pressure e car m)nOX| - The nolar ratio of the amne (X) to
t he catalytlcally active aI kali metal alcoholate is as a rule from

about 2000fhel reaction of aheuamifdGEl thpr edbamueld (X r witH Gdhoh monadkidd

5000: 1. 35¢ pre¥a§a15ﬁ@<‘édr%easo@@rarﬂta§ establidHiagPEes eFIa Rfingn al cohol .

These al c%q% §gds a rule primary aliphatic
Jerr]-C 8l coﬁol s, such as nethanol, ethanol, isopr opanol ,

n- but anol , n-pent anol and t_he li ke, preferably met hanol or et hanol ,
in parti cul ar carboanmbnoitie is dbed raneixicesschm the ceactbohouthe madisol vent

differing fromgse carbontr“&;cﬁaa\éetalaw%ﬁne@é @e.@mllaheamyfﬁah@%@g may be
ment i ont@ as ?’ iafV e%%ﬁEQOQE tl%u%grggn cycl ohexane,
yd ocar% éerdf Cerr]-

Cerr]-Cerr]- o mXtu hydr ocar bon
m xtures (4 or Eheampller Matsigo of, thadanitma 18) to thekeatzhptiemldn astivel vent
is in general d1xaniaketdl Hldoholate is A¥abyuleififtim abased2@0d:1etbot al

bat ch. - abfRitf 28661 0N plr%f@i‘&ﬁi%ch‘&ht 12bo6 { Pre” gLt 190661 1about
200[ err] C, prefera from about t o about 100Lerr . The reaction

30 essurkhe §ePFBh?‘ab‘<ﬁJFaﬂ§1‘F‘6 ‘?Hi'od-tn sbe, PIRSENEFaBF y2R rorRcRRdut

20 to about 1C(thesgaplcdhels @xet asna tiukes primary ajdpbagicf r om about
0.1 to 5 hour x£;-Cjp~alicoholsprsuich @aar mytitatol,hethansl, disopropenskact ants are
m xed and 35 afanithaBlbrlgHicahe1t figd aRCLERS, tﬁ%ﬂbm&%élim{olc@r

pressure. u r in a manner known per se by
separat jng of M}ﬁn%gétg?%}ﬂgﬁg% ﬁi’ga&% f the solvent and, if

requi refl, puriThe wgachion czan bencarvihe oulyy inhe Elivegtaghifering from
distillati on e aboWiesiIrdHudsanFor exaniplle,f cheufalloXingsmayds ed with a
formate, the medtabhed &8 fARREREErByd¥RaRbEhE] adilch ABPhezadd £. -

The formates LLSféi B8 ﬁﬂll:k%osr_kg{e caf% rdl,((g[l%g]ﬁkyl esters, eg.

hyl f I
ot e s AL L B b B an

like. The amount of solvent is 1n general from about 10 to
90% by weight, based on the total batch.

- The reaction is carried out at from about 10 to about 200°C,
preferably from about 20 to about 100°C. The reaction
pressure is from about 10 to about 200, preferably from about
20 to about 100, bar. The reaction times are in general from
about 0.1 to 5 hours.

30

In order to carry out the reactions, the reactants are mixed and
35 are then brought to the reaction temperature under CO pressure.
Working up can be carried out in a manner known per se by
separating off the catalyst, distilling off the solvent and, if
required, purifying the reaction product by chromatography or
distillation. : :
40
Where the amine of the formula (X) is reacted with a formate, the
following parameters are preferably applicable.

- The formates used are alkyl formates. C;-Cg—alkyl esters, eg.
methyl formate and ethyl formate, are preferably used; methyl
formate is particularly preferred.

as



14 - OPB0/Adr42 ratio of alkyl formate, eg. methyl formate, to'the

amne (X) is as arule fromabout 10 : 1 to about 1 : 1. The ester
is preferably used in excess, for exanple in a ratio of f rom about
3:1to about 1.3:1. 5- The reactib4 can be carried out in a solvent, for

-exanple iR The méNr dhatibeofQugIerbiRaEs, T¥.VRABLtEy1 StHthhate, hex A

cycl ohexane, ghepd ]l 8" hshy dhpcale P{ﬂ Q%&qé”ll%s’:wﬁgto out 1 .: 1. The
qerr]-qerr]égi_(glr.olpsar t%%g ma%ﬁuruese .or _exanpl & ha oa} .and t Je>

like. The anpGRFSofSEFGERFAPY YFegerl SFCITUMESBotF RIS d ™8 TatiRRhyy

wei ght, basediEAmi3RPULB4L BRAtaPut 1.3:19ne reaction is carried out at from
about 18 to abpetrSLAidh’ ben be carrRed Su@blny of EBMVEROUIEc20 ekamai Uin
100[err] C.  Thent 6G€ LN abovemerBhRM" Bolveddls BUERIEH Gikaeessur e of the
reaction m xtur 131§e an at t_ﬁg, cposen tr?ﬁggeratgree.sl a preséu_re hi gher than
t he au?géen N6y o S8~ BY IR R R A S%e8Fr ed, an . inert gas,

eg. nitrogen, CHnF1pEhEdRRcArBAn | Pixgyreso(£e% ¢¥amPiReMinagql)onand the "t nps
are in _gener allike ofheh @mpunt jof ¢odvent &s HourgeneraROftom @bdet 10 warry out
t he reacti on, 90%cby aadightl, Shasedl winx€Heatekal batehthen brought to the

reaction te ature. Morking u an pe carrjied o I n n known
per se by'dirrgﬁlflf% 3PP fﬁ-eg?ro‘%e% °Bgi?%r%f°£h&!°°v‘1‘ ﬁac’ﬁﬂ Fgﬂfngg@%’&'i fyi ng
the reaction BFeERRALLY, from ahoita2dgkapthrwr 1908€: |The Feactden " |f, in the
formul a (11d)pPressure dsgtbepautogenpusrpressunghofeth argdctRper mixtumes t he
abovengnt i onedt netsnidigsent bemperatiuras Ifingtpressuire eltigidry &hahi ke ar e
obt ai nabl e byahs¢drdus pREsMitd VLY the OhiSAFANAS HeMHAES a0l 1hBEL Gpner al
_f ormul a (X) Wé&b i ﬂ?sm% behta@aigf&%{]l. fb%r %J:@ec( >§.|r%. Tilgrh]zacf'tion The
pr_eparatlon_lﬁ.carrl ed.out 1 t & man%}gr gOﬁn BeILS& i’t‘.? reacting the
amine (X) witPRR HkSPeHBRT5RY TFR™ AROUD ertc E0ofPR s 8OMTEAL or in an
I nert solvent, with cooling, at foomtenperature or at elevated -
t enper glpULASordp &dd Eag?fb&ﬂ“%:héeﬁéééﬁ/idn\’, Qhel PlactdR3CHAO RixdeXamRl es of
sui tabl'e §pL Vel vrdahHes WHelkeallfbn temperQPod 4 Wtfing up can be
carried out in a manner known per se by distilling off the low
boilers and, if required, by purifying the reaction product by
chromatography or distillation.

25
If, in the formula (IId), 2’ is a group
R¢ O RS
LT + B
30 LS R7

where R4-R7 have the abovementioned meanings, the novel
functionalized polyolefins are obtainable by reacting the primary
or secondary amines of the general formula (X) with diketenes of
the general formula (XI).

35

6
R o .
= 0 (XI)
40
R7 R4 RS

The preparation is carried out in the manner known per' se, by
reacting the amine (X) with the diketene (XI) in the absence of a
45 solvent or in an inert solvent, with cooling, at room temperature
or at elevated temperatures, depending on the reactivity of the
reactants. Examples of suitable solvents include sulfur- and



15 chl 05047442 sol vents, such as high-boiling hydrocarbons, eg.

n- hexane, n-octane, n-decane or isododecane, or dipolar aprotic

‘sol vents, such as anhydrous tetrahydrofuran. Conpound (X) is preferably
dissolved in a suitable solvent and gge diketene (XI), 5 if necessary

i ssol ved chiloh i 28 §8ﬁ.¥§£’l§s, S2cAUSS hliPBYi 38ng nyldodatbbhi) Ky, The
e, LS, R, sphpaloe A oape: T GLiES a0 1
reagents. Fﬁnﬂlf &“?z%ﬁt XATOEPFAR . fAPouRe| &gb Jc',‘-’t)rrpounds of
10 the ge@@ﬁﬁerqﬂb‘rm1§selvw 1%%55123131% sglgeonpand the faketene (Xind RS
and RO ISaié hécessroyediasolvest] imeahe ngmne Sodkrend ppisiradkiedr dropwidd ai nabl e
by functi eehi gtiringe ehé Needitivh pﬁdﬁ@t&bbaglﬁa&mb@y{;%d Qfithout I1he
cyanonet hxhﬁthgp B 1E3EAE £6h OUle h&é&@&ﬁ ) WeBrPRI YOI I GTORE the Of the

gener al g,‘__ ereof and at

|c acid
| east . one Ee one rmeva%) ‘ﬂ% ]1 erﬁ'a@eﬂfgrr] and R err] have 25 the
abovenent Tbaenovedafungs iofddki el pollpole finsaml s dimeludas campoutidsd @fi n t he
presend® sheagehreq- Foeneier(1ad)gl whére z+ isSHi §AbUE phase-transfer
catal ysts include quaternary anmmoni um and phosphonl um sal ts, but
quaternary ammoni um salts are preferﬁﬂed 30 Exanpl es of swtabl e’
phase-transfer catalysts are _)g‘ é‘it hyl anmoni um chl ori de,
t et rabut yl anmoni um br.om de, met h pryl ammoni um chl ori de and
met hyl t.ri butyl anmoni um  chl ori de arli; t he correspondi ng hal ogen-free forns
of thed® conpounds. The reaction i's carried out as a rule at fromroom 35
tenperature to 100[err]C, preferably from40 to 80C The reaction of
the amne (X) is carried out in water or polar organi c solvents, such as
al cohol s endcBtland B Have thg. abldvementdbped afieardmgsor Suek taompouhlierans . The
anmi ne (X) obsapigtl &l Yunctivradldkliyg tete aniiageghaup iint x4 hey phase-transfer

cat al ysf, b?aﬁomeﬁ){ylaheﬁgam c solvent, if necessary together wth water,
and the ydrocyani ¢ acid or an aqueous solution of suitable alkali rret al

or al kaline earth netal cyanide and the ketone or the al dehyde, | f
necessar yThe ¢yanomeithylapiom isnceryied outobyeneactingniaec podyakkylamineur e
t hereof , afethel dphettadpidormlaAfi(ker witiiitiroeyahie acidhozewitinsisantcat al yst
by washi ngnétédr iicebranéadTnbakebnd H8-c(0) -ROOMEAL M and R have
25 the abovementioned meanings. The reaction is carried out as a
rule in the presence of a phase-~transfer catalyst.

Suitable phase-transfer catalysts include quaternary ammonium and
phosphonium salts, but quaternary ammonium salts are preferred.
Examples of suitable phase-transfer catalysts are
benzyltriethylammonium chloride, tetrabutylammonium bromide,
methyltricaprylammonium chloride and methyltributylammonium
chloride and the corresponding halogen-free forms of these
compounds. The reaction is carried out as a rule at from room
temperature to 100°C, preferably from 40 to 80°C.

30

35

The reaction of the amine (X) is carried out in water or polar
organic solvents, such as alcohols or cyclic ethers, egq.
tetrahydrofuran, or mixtures thereof. The amine (X) is preferably
initially taken together with the phase-transfer catalyst in a .
polar organic solvent, if necessary together with water, and the
hydrocyanic acid or an aqueous solution of suitable alkali metal
or alkaline earth metal cyanide and the ketone or the aldehyde,
if necessary as the solution in an organic solvent or water or a
mixture thereof, are added dropwise. After removal of the
phase-transfer catalyst by washing with water and removal of the

40

45



16 sol ve®050/M3 432anoal kyl at ed product remains behind in a form which
can be used directly. Additives of the general formula (11d), where Z
i's 5 [err] and Rlerr] to R err] have the abovenenti oned neani ngs,
can be prepared by the processes deggribed in EP-A 568 873, which is

rereby ful lggyy, h@cc’{rﬁorgkﬁgaﬂyfﬁeﬁr @gﬁgngé’&e‘rﬁ‘ingy%\%{&‘%a&' £0Aret hod,

ie. 15 reac y am ne
a,[err]- un?&‘ﬁﬁ\ga?% k?’ﬁ t“rstie ec 1de| tives of the general formula (I11d),
where Z' is a group of the general formula 20 [err] and Al k", q and

E have the xaboyer@stdORBd FBREHdWForita (PHY)31 GhBke Dy i koxyl ation of
am nes ofsthe general fornmula X wth oxiranes, preferably wth ethyl ene

oxi de, 1, 2-propyl ene oxi de or 1, 2-butyl ene oxi de. The al cohol s of the
general formula 30 (VIla) [erRr}l r12 35 whi ch are obtai nable by this
method can then be esterified|witlh suitable carboxylic acids or
carboxylic acid derivatives—t iCre-CNthe esters of the general fornmula

(M 1), 40 45 [err] | 0050/ 47442
10 R10 B

and R10 to R!2 have the abovementioned meanings, can be prepared
by the processes described in EP-A 568 873, which is hereby fully
incorporated by reference, by the cyanoethylation method, ie.

15 reaction of the primary or secondary amine (X) with an
o,P-unsaturated nitrile.

Additives of the general formula (IId), where %2’ is a group of
the general formula

20
Fifs
—d
25

and Alk”, q and E have the abovementioned meanings, are
obtainable by alkoxylation of amines of the general formula X
with oxiranes, preférably with ethylene oxide, 1,2-propylene
oxide or 1,2-butylene oxide. The alcohols of the general formula

30 (VIIa)

R— CHz—'liI—EtAlk"—O-)q—H] (VIIa)
m

Laom
35

which are obtainable by this method can then be esterified with
suitable carboxylic acids or carboxylic acid derivatives to give
the esters of the general formula (VII),

40

R— cnz——rlz—ErAlk"—o-)a-E] (VII)
m

Lyem
45



17 wher@030/47442 |, mand q have the abovenentioned neani ngs and E

IS one ester equival. ent of an aliphatic, aromatic or araliphatic nono- ,
di-, tri- or tetracarboxylic acid. Sui table esterification conmponent s
are nono- and di carboxylic acids andifheir anhydrides 5 or acid chlorides,

aci ds pror ey Mth L. aAG% A0 khe ab@f%’%*@l?”‘*éa‘péﬁh oSk 20

aci d, ben20| C a%%@%”&ﬁ&%ﬁghgt © & ahpgagf ’orﬁfﬁgﬁ‘ ¢ %Iéﬁfy 1&8@8{'—]}. fc

acid, adi gM¥%ei §* rra"? éc 8tra°a’i5’m"‘9féll?ca%k‘?'d Suitableesherd ficpkion

i sopht hal | ROmRONgNtE| a%¢ @oaerdanquqar#@wilw cacigisd andr theli @nbhyiddides

pyronel i 3ier &ciid ehtoriddsyt andt firthemmberytti- aridl tethacaktboxylic

pol ycar boxydiids .asud6abiRy carbbry DEd tacldsy peé &Py R Yuds tfidtiicedcyw h the

o conol < (dbnse adBHCURS lf%%cfi;cg o ol
acﬁi ?ngngnénr%l.c %8?.3-5 e a nt?ﬂ,leg_gl ?gl

wth 15 a%% %

ani des, of %WﬁBRE??@%&cégfob?%ﬁ’hﬂlﬂléct AGi@h\eitripi Reilse have
excel | MR trimedditig atishekrivesim@cdde pyromdldtdc acididnabl e as fuel and

| ubri cant artdinetetsaciimxylhdsacidt Ithe digederglybarbokylicVlaclidshgye Al k"

is 1,2-etnd @ﬂ@tlili& S céfy ieébiy(ﬂﬂibﬁmfléﬁ with t8é §lébﬂﬁﬂ§y|9 f are

e o

Part cuI araﬂ%é’h 1 g‘?fefﬁg §°§Y h%‘é’&’ nBhEaR R PSRN ER (Vi 1)
°“v"oﬁe?’é QH“?ré’h8§e$P%Q5lan§ ADRRS - Fher agwonine Ga@llss, wei ght 25

l\/[ er r] | s ﬂlﬂﬁﬁlomld@ 3g0emimdearboxgiih acigm whtainabldeherepgr ed by

t he converitikewdbe nkdvo dscel 1ahk aXidpatrs g OprqpRirtakkcayd aifen@heréfore

descri bed,sdi®¢ab2s &P | faell EnEFidbeQQnﬁlﬁddlt1vesA”b8ﬁp$ﬁﬁH§'d%n%héZEd

pol yol ef i 'b%n%&a&hg%ﬂﬁﬁ%r 'VI&E drel Khkr 4 (;zﬁ—eli:ll%l ne, Wgere R R, Y,

d a tH2
e e ks éa|°rf2$%aﬂs%ﬁ e,' MRS e

met hod of {ﬂ?d FB#l i Gﬁ)r%cﬂqrﬁéculaﬁi-haﬁeéﬁrﬁﬂevﬁ's’é paeferaklyubj ect
of the pré‘é’ékpgﬁnmﬂmﬁs-amtﬂhend pripprefegablyunl bPagsicubaklgut by two
di fferent preifeoded compouadscareisel bfi Shk ypneraafoimAalqubie &wnd of

‘et hyl eni cafvinta) , Uimsexte qlahﬁdcl%’éé&Q's%f HBS fdibdie a9BeXGéikAbcullie waigANe
[sic]-famgyi anﬂ&\?‘io% ¥9'§Jdd’%1a&'€8ﬁ ok 1R hguﬁé’s“ & %Hb P&[Efx%cfl%yt 0

ring clea e econtar
ami goal coh f" or exa 92?‘113’2‘2]; 83%; Eﬂ% eny ?“3339?157'6 al?85 and
EP 530 gofiese Ee%mfrﬁaﬁa‘eﬂalr%r ot EPriab? 44 tﬁf-G 0050/ 47442

Amino-functionalized polyolefins of the éeneral formula (XII),

30
R II‘I—-Y z (XII)
R’ 1
35
where R, R’, Y, Z and 1 have the abovementioned meanings, which
differ by a CH; group from the amines of the general formula (VI)
which are obtained by the method of hydroformylation/reductive

amination likewise form the subject of the present invention.
40 Their preparation can be carried out by two different methods.

For example, it is known that the double bond of ethylenically
- unsaturated polyolefins can be epoxidized. The oxyrane
[sic]-functionalized polyolefins thus obtainable can be subjected
45 to ring cleavage with ammonia or primary or secondary amines to
give aminoalcohols (cf. for example WO 92/12221, WO 92/14806,
EP-A 476 485 and EP 539 821). The aminoalcohols obtainable by



18 this OREMHATEE2 be catal ytically dehydrated. The enamine forned is
then hydrogenated to give the am ne. The conversion of the epoxi de into
‘the amine can be carried out in separate stages. However, it is also

possible to carry out the conversionig the 5 epoxide into the amne in

-one stage i & aREhHATdd BeCBRkATP: M1y d8RYRFHIRRN The PéndRime Sbraégondary
amne in LN ReGSRPELoflnarel 06 00A T e Bl i delkdrati on
and at the sane I es. ich can
e used acRRSPARGLELO (4HE GBR SUN DinGoRAVET Outidn, SPRFTTAF ARATeS.

hydr ogenatHoevgrepét t & AlspepPpeeilhen oy Carby it ther ganvenfien, 88| thes or
por ous oOXiepoxide Ahto fhe Bmingrin Mud sitape by ddpciidgoth€gpoadiidei witlon
exchanger sanafthideber pstivacyder ssudhdaky amive cih hae predersd ogne

gdr &%engtﬁi&g&haknd TJ‘%M@&Qg%dﬂ‘%aﬁd&ﬁ}&’ﬁaﬁ:ﬂéﬁegn&r& Rinef %Eaﬁ@' y N,

onbi nati ons thereof Solid-state
zeolite caram g‘?grg%??atbllon § %elt.itlr?gs'to the invention 20 are descri bed, for
exanple, in EP—A 539 821, which is hereby fully incorporated by
ref er ent@. caa19Bts WELCIS FaBChe Viidetl acco2@INGI €0 Aheaiflvest #ry Sindl hies, the

zeolites L@eﬁﬂyd%‘é%ﬁ!'&&i ttﬁdEBSenatithEQB QPtfé’é‘ éFe QQPéiréﬁlya cﬁﬂb&ﬁ‘b' €
manner w t s g g eo d t egi {so be
% t g d[% ro ena |ng

doped w Pﬁmnab%%%ﬁﬁ 5 ROIRAT SRSt
met al s PTf BR, {AGHALE LON 19K eﬁél%‘l'f? %&FEHPH%P-

t he total wkiaghhhasfat hkeasdt 9n9thmq9)ena@@n9emmler The. hydrogematrtttner

sui t abl &5 aedta1ss hsed aate) preédbyabhy iNIn @od OydrEege®d!, i P, 3 ,pRhperti es are

pr ef er abl yociYicia¢ ioxs daserebst he el enents Al, Si, Zr, Nb, My or Zn or
m xtures thereof, which are doped with at Ieast one of the
abovenenti oned hydrogenat| ng netal s. The oxide (calcul ated as

Al[ er r]  e¥9}id-staterzgoliteCratalysts paitpb}e raqcorNgug oko Ahg) inveptiaent in
t he cat g{,]yaate Weiseribéd; nfcan exawplhe, din £PemMm 53D 18211 0whic®Us Iferpbef er abl y

f rom abOUt £yt GnéBrpdediedadiygbéferdirelly B 0gstiaiized sel8@t RrityGal cul ated as
Ni O CoG, %ex%?.[aﬁréﬂxﬂ@artrah s?dﬂvég O nBUEL 61 fdesOused RS diFheEs] dhd S

prese”t | n; A ATBHNE S bJ eﬁbi’ ]sut;.%a fled Q0LY Qen
ey Ao o Wi A o T i R
cont ai nyg anvema@hpeed.rardrpsemtmmwale 1The @Pﬁ?n%}%t“‘e{té‘&?cul at ed
for the oxactmsint 6br frdmrlt iker 1@ erynweigby, ddlawmlaked as axides.tofi nprove

catal yst thereal!l weights WENthé StA84tiivhl Yy ddvtivet abyetidlfe. Such oxides
and their preparation are described, for exanple, in EP-A 696 45 572, which

is hereby fully incorporated by reference 0050/ 47442
19  The COHV/deS sRitAb s eagpd¥str havinghdehyAraid onnpnd hdnqgesgtion

30 broperties are preferably acidic oxides of the elements Al, Si,
Zr, Nb, Mg or 2n or mixtures thereof, which are doped with at
least one of the abovementioned hydrogenating metals. The oxide
(calculated as Al;03, Si0Q;, Zr0;, NbyOs, MgO or Zn0O) is present in
the catalyst material in an amount of from about 10 to 99,

35 preferably from about 40 to 70, % by weight. The hydrogenating
metal (calculated as NiOQ, CoO, CuO, Fe,;03, PdO, PtO, RuO; or
Rh;03) is present in an amount of from about 1 to 90, preferably
from about 30 to 60, % by weight, based on the total weight of
the catalytically active material. Moreover, the oxides used

40 according to the invention may contain small amounts, ie. from
about 0.1 to 5 % by weight (calculated for the oxides), of
further elements, eg. Mo or Na, in order to improve catalyst
properties, such as selectivity and catalyst life. Such oxides
and their preparation are described, for example, in EP-A 696

45 572, which is hereby fully incorporated by reference.



bot h conti nQOBOV$74A@ bat chwi se. The tenperatures in both process

variants are fromabout 80 to 250[err]C, preferably from about 150 to
2I10[err]C. The reaction is carried out at hydrogen pressures up to 5 about
600, preferably from about 80 to 300, br. The amine is used in. a nolar
ratio of fregabtiferkidntfs AiRepdlides NS tBedbhynes inhy?BeCdsSfodlouk! OM
about 5:1 {BopROUnalidusbPSth Blethfioe CHRY Enpd 6 el ih ol gthcedl Pe
carried out "R the apsence of a_so veﬁooor I'n-fThe presence 0 fgﬁ vent
“(for exanpl 835+315t51(§rﬁy817%‘}}a3r%, 8§UT:‘H ffexBF@te e?F%ﬁﬁ%’ftuF yro
Exanpl es of 2807G-affhe nesetelrn dsagarriesh aud atmbydrogene Pregsyrgse . 1o

2-di am nes5 pbowy|6&00g- brefexhlsiy ifereom apowp\dlere- 308, cheani Mpe amine is

but yl enedi agb&@sin andoll e FaXIRRIIEY krom ldbatitallky| to adlsbuty 48k kY| priefdradlyyves
Pol yal Kyl onbaclyoss Dforcon agitPEcbiee QBodc 261 Btieg on the | ¢
car bon at onEPoRIge- 168 #3FEEion Jatky Ein R sRRried Sag i She Bhdercd?ls

di et hyl enet i BRFYRRt OT( ip kbR REGSEBER 0F b SRIYCPEL {EQ% IBFRERES R &hi ne, and
20 pol ypA@phydregaibpasi aech amhexans, ber tatdahydrofuran)di al kyl ani nes in
whi ch the al kyl radicals are interrupted by one or nore non- adj acent

oxygen ato and which_ma so _have hydr |, grpups_or . further am no
orops, suchrameles i AR BuiAtE (i iof Ol iminia ard!

3- ami nopr op§hBYlene~la 236 aiAgyo RFPRY hefritl s 28 1fMiBe ani noet hyl ) et hanol ani ne,
are al so subPrepylkene=l,Bhdiamingypbutylenegdiamines, and the monoalkyl-,

N- ami no- @Pedlh1Xy b randakkya hiyle derinasivednuEnithess guiafes,abyy used.

The am nes gf nidEnd@R2b2bpd DerEL13 3C XL ami et 2o19R1 Ry I8hpd1FaRnd@ tvhdde | N
parti cular bigy Reldiaki 881 8% d B! bt (REFE tidal B Ldfbon abBREYIfod X/ 1) 1
NH2 and 1 is 8 Véﬁ{% e %ai nag.e y reacting, xir%ne's W th anmoni a,
can be furt BRI BoLIRERybenpaR YaRATes? AuCh a8 dienlsngtiizuihe,

R NH2 _ . ( kFiethpienetetpamine #0d tetraethy leReRe A 0R8fi zed pol yal kenes
of the 2% pphvbrogylienepphyaines snaycalsmde heedpitnndry benfialkylamines
unsat ur at ed ipowyidikaubes alkyh rfédicalsr epstinterripted iby tomebor moxendemnst ood
as meani ng bhgaéSRe lox9genl atdndf land which HEY @ls4Chavd MydesxyDdpforss dirC
catal ysis. ‘HierhEAGHiR8 gg&?%s,plsagﬁ f{g84,tﬂ%ioxaaeémﬂmooaiaaﬂe,

derivatives | ch _can tQen be hydrolyz . nes of the
gener al fﬁrﬁﬁ ﬁnz%i N \Aﬁ%‘?lén%r\éggn?%éeﬂg%ﬁ%&%%%ﬁ?&yﬂgghﬁggﬁ ngs. lhe
Ritter réacPrépfmingethyljperhanolaningy e 5P EBIt RS Ffﬁg-i’ﬁéﬁf‘? &g
(1985) or HeuBeR-anino-Cx+¢e-alkyppiperrines . sApnonipodp) Prefrraflyppedt on of
pol yal kyl eneam nes by the Ritter reaction is described, for exanple, in
Ger man 0 (4 . I gh=- Qpen
Appl i cati onTBg%%%'%sog’%, B?ﬁ %ernelé—li1 Afg’é"}“ﬁd,"?%ﬂi glﬁtaafga%lef h?l gh%c%l%or at ed
here by G@fgpg d, in particular the primary amines (XIla) (here, 2 in

formula (XII) is NH; and 1 is 0), which are obtainable by reacting

oxiranes with ammonia, can be further functionalized by the

methods described above.

R—NH;  (XIIa)

35
The second route to amino-functionalized polyalkenes of the
formula (XII) involves subjecting the monoethylenically
unsaturated polyalkenes to a Ritter reaction. This is to be
understood as meaning the reaction of olefins with HCN or

40 nitriles under acidic catalysis. The reaction takes place via the
formamide or acyl derivatives, which can then be hydrolyzed to
the primary amines of the general formula (XIIa), where R has the
abovementioned meanings. The Ritter reaction is described in
Houben-Weyl E5, pages 103-1041 [sic] (1985) or Houben-Weyl, XI/1

45 page 994 et seq. (1987). The preparation of polyalkyleneamines by
the Ritter reaction is described, for example, in German



A further oosay47@f42 ubri cant and fuel additives conprises 5 conpounds of

the general formula (XII1) [err] 10 (corresponding to the conpounds of
“"the general formula I, where X is [err] 15 Here, Alk, E and n have the
abovenent i oned meani ngs. One enbogpnent of the present invention relates

. h 1S f_f : '
“embodt mentaiorgeeh ApBITEE L IR p st I C0r RO et ol R Gre 1y 1y

C oun

to 20 50, fﬂﬂ'é-’i’e%'%ﬁﬂr}mirﬁﬁﬁgrl@erf% 5TetRC & "l ast - nenti oned enbodi nent, E

is preferably hydrogen. - They are prepared sinlarly to the preparation
OI tth? 25 ]g\a%hﬂefééfl RAlisENGE | if%i%hwéﬁd Vﬁx%lol‘:ad%iﬂéiﬂé‘é‘%lroﬁ\br@%ém: af (V). Thi

starting fr 0 | u e nove pol yol efins. This
is then hf&&%’én‘g rey(fdl%ﬁ eéé%nzaaelxggglgﬁg 6{.'rhIgLarogen to give the

correspondi ng al cohol of th§ general }formula (VIlla). Such processes are
described, for exanpRe;— Cip-{FFOA-2Ak-300348, wWHXTEI)s hereby fully

I ncorporated by reference. The al ol s obtainable in this manner and of
the general formula K (Villa), R-CH err]-CH

(VI 1 I a)10 ISohResrondings tohkhe, (ROFPRERES e dhee gRPRERL agf kBaTe &d by
known net Heds of organic chem stry to give conpounds of the  general
formula (XlIla), [err] ere R—A k and n have the abovenenti oned
meani ngs, and/ or esterihfi€d,to gihve gomgoynds of the general formula
(XI11) [sic] or (VIII)#éz 50—1&];%; l’R CHerr]-O-E (VL)

0050/ 47442 _ '_ 21 [err] The addition
reacti o% gleral kylieN& axbidfsShavd thel 6B6@dMertiohB8 meanings.

One embodiment of the present invention relates to such compounds
where n assumes values of from 0 to 10. Another embodiment

relates to compounds where n assumes average values of from 11 to
50, preferably from 15 to 35. In the last-mentioned embodiment, E
is preferably hydrogen. '

20

They are prepared similarly to the preparation of the
amino-functionalized derivatives of the general formula (VI),
starting from the hydroformylation product of the novel
polyolefins. This is then hydrogenated under an excess of
hydrogen to give the corresponding alcohol of the general formula
(VIIIa). Such processes are described, for example, in EP-A 277
345, which is hereby fully incorporated by reference. The
alcohols obtainable in this manner and of the general formula
(VIIIa),

25

30

R—CH;—OH (VIIIa)

35 where R has the abovementioned'meaﬁing, can be alkoxylated by
known methods of organic chemistry to give compounds of the
general formula (XIIIa),

R— CHp—-0— Alk} OH (XIITa)

40 n

where R, Alk and n have the abovementioned meanings, and/or
esterified to give compounds of the general formula (XIII) [sic]
or (VIII).

a5 R—CH,—O0—E (VIII)



5 presence o050/d4Fiad2cat al ysts is sufficiently well known. In  particular,

et-hyl ene oxi de, propyl ene oxide and butyl ene oxide and m xtures thereof

are of industrial inportance, but addition reactions of conpounds such as

cycl ohexene oxide are al so possi bl ep3Such al koxyl ation reactions can al so

be carried out on 10 the cr;ii produ S obtalned froma hydrofornul ation
all c

[sic] reaction S|nc (ﬁ?_VI b e S)(I'Igsad I n noticeabl e

anounts during the hy lati react| on, and the al dehydes
R- CHO under go di spr oport i onation by a nn| zarro [SI c] reaction into the

al cohol VI pha 284;di, 9:@5995&{ I adk¢16Re loxiel" G@ﬁraﬂd\ﬂhowgeiﬁ #4d s the
cation ofs @Qﬁsgﬁ‘&i talblégxi é‘étdafip,s%%t i‘Lyé&ff;ﬁgi%ﬂ%igt a hef
£

suitable f cohol
(M 11a) and®3Fhift ?"orf’x"dﬁr'oaﬁ%?%l?% I°F‘é e ﬁﬁ&ﬁ’&ygﬂﬂgt%ﬂ cat i on

conponent s a@ﬂemmwesﬁi%ﬁde@f e @fy Lpdusferipd &ﬁE@qurahﬁyd#ﬁ%Qﬂ aci d
chl ori des, rgactahons wf lcempoumds rsuchaad ¢ytlchexebexgkide aredalsSui t abl e

NONo- Or  peebYBaé PEUCH alREkfifatitnl vdecelsld caaChlso [Hed@a?liéd agit on
et hyl hexeqie achde ;iz%%e@ﬁ’%aﬁl%hdfréﬂ%'Hydﬁ.-o%hﬁul@&d?f isile d, mleic

acid, phthal Lc, acid. ter C .ac 111 Al i c acid,
trimesic aé:le(?(:t l?o“df'?é}cle cocP o4 bg?% an(é‘:'to e racjar%bn(?f ]‘IES%H&% d. The

di - or pol ﬂ“&PB yFYring: the W%@T&F‘??’aﬂ’q ﬂsd'F]cB?tﬁ‘Fte’tcEﬁ'y andgkhe, £ ed,
but they areddghpdes FiCEOonngergn Wispropestianation by v tGunnisasre olficd of
the gener alrehotion airtd lthe) abrololl NIaYa amdecheOcazbixpdid acddi saltinctions

can be ri¥agied,m| whe3dRNig e RELEBAYof tHe HASERAIR6xYTaBESn JAt1FERONI UM
Shcelent” ST, T by ggﬁgm%ﬁ%? brelspiey sa R,
and | ubri c&¥ %{1 a%%ev ?9 Eﬂ 32‘? Lﬁi % Ia& ?xg ounds
are the amH?quSFstﬂgna@en%‘l"a‘Faq]&' REFSr5acaRion 3@“‘ 8 arﬁh%‘? R has

t he abovemamd diearbaxwliiggacids angd mbmranhmgesoor %G-d ghaezridgs.y from
10 to 4020 amd Ahktinasmdriee tabevant tetoaesrbdxylianroidanduitaplef mombl wr

1, 2- et hyl eqR19taZbdxFIiRPRLEAE . indltide addti®acidybpisgiciilcaaeadl e, for

exanpl e, tﬂn&hﬁgﬁéﬁ&@ taPﬁs fé&gﬂ%h%u\! | &£ ,0'sukbBenfé d@é})&ieadEpﬂﬂém

o oatea Ior%{‘]‘&é*%f’ia%’a‘? o RREPELR 02 corepnthatic acid; o Hipg: 22 uch as
sodi um elips i E fE48, BYr"&HHF'Fﬁ‘é ac rret al oxi des,

such as arh%@k?ﬁ@cﬂlb&xl’hécaﬁ%yl ation products of the general
formul a R—CH[err] [OAK][err]- C]—I where R, ALk 5 and s have the

e r ccondlS ATl 10y PR AVERPANEL 467G Qresli BTEBRp RN O0en 11
€ presenC%t%r1?¥ é ey are pr%%erably only partially esterified

' with the alcohols of the general formula (VIIIa) or (XIITa). Free

carboxylic acid functions can be reacted with ammonia or primary

or secondary amines. The ammonium salts, amides, imides or amino

acids obtainable thereby likewise have excellent dispersing

properties and are therefore also suitable as fuel and lubricant

35 additives.

30

Closely related to this class of compounds are the amines of the
general formula (XIVb)

40 1 .
R—CH;—0— Alk} NH, (XIVb)
. S

where R has the abovementioned meaning, s is a number from 1 to
50, preferably from 10 to 40, and Alk has the abovementioned

45 Meaning and is preferably 1,2-ethylene or 1,2-propylene. Such
amines XIVb are obtainable, for example, starting from the
alcohols VIIIa or the aldehydes R-CHO by alkoxylation in the



such as Ran®P50/4@842r Raney cobalt, under superatnospheric pressure eg.
frrom 100 to 300 bar, and el evated tenperatures, eg. from100 to
300[err]C. 10 A third class of novel, functionalized pol yol efins
conpri ses conpounds of the general faemula (XIV), where RV and Whave

the above a&eee&%meaagéatﬁy‘s@sm eo@ca.- @ Kﬁc&l’f%é%falth aBSREI,
fornul a ( g%eso"élalﬁl d86xidd 02" t?é‘ %x% ’]\:f%[%'iﬂiff@é‘“oned

forr] ngs’sﬁ%ﬁl‘?@ R oifles o AusT aF f Rt A EPRYIEEIA |y 25

unsat ur at ed P¥eRpatrk Qe heoganrerde forme #oﬁ“J\'fﬁeri OzAllklsrPHun¥hexR R/cdlk
carbonyl drmmduadsawd thiec abevemeritifomeduineadds), ahdrsibsequentTheactimpounds

of the generdkhf afuit id/hitdged eirprakepabbendilofi Gydrégenatioaecatdl ydts,s

SHtlger?KE[”te'rBréuEH”S}; 'nﬁ}@ ﬁ.eugk&it%%aﬁ@%”@é%gltgaﬁlna@roéu élf‘attgﬁg ﬁ%rlséo (r)]r mil a
skilled in [pkgsg?fe ard %F d% crtiqogg8 5% v @ xg V% ‘? 5‘36%”602?9' A

fourth cl asEr8m 4BQete 1389091 onal i zed pol yol efins conprises 40 conpounds of
the gener¥ fornmula |, where i is from2 to 4 and X is a group of the

gener al fo”ﬂ-'ltﬁlﬂl’)class of ﬁ@\?éi funct;ggéﬂz%égl olefins co rlses

23 wher e tri ra Lcal ,
L and k haveofnﬁomé efﬁ%nﬁ gre %Ir?}efﬂ&%a 7% gre%&r g q:
aryl, aral kﬁb°8?m%‘ilé?‘5ﬂd mﬁﬁ{‘l?ﬁse-f Sugsiyic agid dgeavatives (o k‘ébf s%ﬁnera
pr ef erabIIy fpamagen(XV), where U is oxygen or NR!6 and R!6 has the
abovementioned meanings, are preferred. U is particularly

preferably NR16,
0

U
20 v (XIV) R (XV)

W R o

Such compounds are obtained by subjecting the monoethylenically
25 unsaturated polyalkenes to an ene reaction with a,f-unsaturated
carbonyl compounds of the general formula (XVI)

o)

| v (XVI).
W

30

The compounds of the general formula (XVI) are preferably maleic
anhydride, which is subsequently functionalized with a primary
amine of the general formula H,NR!€ or an alcohol. Such processes
are known to a person skilled in the art and are described, for
example, in DE-A 2702604.

35

A fourth class of novel functionalized polyolefins comprises
compounds of the general formula I, where i is from 2 to 4 and X

40 .
is a group of the general formula (V)

on

a5 G— 0— CH —CH—CH;— ?—( CHz}—; (V)

R17 : L



Such conpo@®086/43442c prepared by reacting the novel amnines of t he
general fornula (X) (see above) or (XVI1) (the formula (XVIIl) corresponds
to the formula (XIl1) with 22 = NHerr]L[err], where L and m have the
abovenent i oned nmeani ngs) with glycidyszethers of the 10 general fornul a

i g, EhephSids aertled ity hi O Y. xhEErdvRBOsERRRI ON00 ||
deri ved %rgé?ﬁ%aoig\}'ala@ﬁt geﬁ?‘fevglhgn?b %’P rg{:\i %ﬁ figan an)i BT 4

c
Favarent Tor nighér-val e al i phatic

al cohol s, BYAROSRAqAIKEL, aryl, graikygl o, hetazyly but preferably,

1, 4- but anedivdrogen efhybehikepiseppreferably hwdzogeyeol , gl ycerol,

trimet hylsol propane, mannitol, erythritol, pentaerythritol, arabitol,

adonitol, ljtol. sorhbitol .or mannitol. [sicl,.ln the 25 gl yci her s

Oy 1 ek Sptid bR 8 sERRAERd b spbeind tAE nﬁa're%hx'ﬁ%%% & mpounds

are et heri FPRGIRRYIRIGEPEREIA (Pouges aD9YRX R& (REFL) e SREBRHRICAI ) he

general foraurespands fpectke Xgmpulag (JEDLWish Ehe=gthdeal, Wheral b 4nd m t he

gener al fohaueati{e/)abovemeneionseld mbaninds P-with, dlyeidyll etheranefiitlie

tri met hyllolyphepanerdrmu3e pewidgr ythritol, in which all OH groups have been
etherified with gl ycidyl groups. Al so suitable are conpounds of the

gener al formula (1) where i is 1 and X is a radical [err] Such
conmpounds are obtai ned by reactin? glycidol with an amne 40 (X) or (XVIil).
As in the case of the,novel . nomfu |l onal i zgd lyol efins, the novel
functional i zed pol yg"l_g s SB 1 g&Hekal o 'GI&;)(I) can also be used in
t he usud® nmanner as fuel o Lubricant additives. A typical fuel
conposition, for exanple akrluel for gasoline and di esel engi nes, contains
t he novel polyolefins and/or the conmpounds of the general formula (1) in
anount s of wheoen2J,t 6 and i have(Othe¢ ebbi¥2mentioned meanings, by known

24 5000 prpeesseiblrnefl oy fAUethBrs O(HOAG )MeLE JE¥ma 11§ dedDed BtRim
addi t1ved G@laréde | QRUvhedn: AleRA0a LA AU GRALPOAI NG W1EPnaeidt hET
addi tives.  JaeN P Which"aB301gced, 24,35 St UEbSal&diol, 1,2-, 1,3 or
1,4-butanediol, diethylene glycol, triethylene glycol, glycerol,
trimethylolpropane, mannitol, erythritol, pentaerythritol,
arabitol, adonitol, xylitol, sorbitol or mannitol [sic]. In the
25 glycidyl ethers (XVIII), from 2 to 4 of the OH groups of the
stated polyhydroxy compounds are etherified with glycidyl groups.
In the preferred compounds of the general formula (I), where X is
a group of the general formula (V), the general formula (V) is
derived from 1,2-, 1,3- or 1,4-butanediol, trimethylolpropane or
30 pentaerythritol, in which all OH groups have been etherified with
glycidyl groups. Also suitable are compounds of the general
formula (I) where i is 1 and X is a radical

OH
35 HOH,C— HC— CH,— N— (CH; _ -

L

Such compounds are obtained by reacting glycidol with an amine
40 (x) or (xvII).

As in the case of the novel, nonfunctionalized polyolefins, the
novel functionalized polyolefins of the general formula (I) can
also be used in the usual manner as fuel or lubricant additives.
A typical fuel composition, for example a fuel for gasoline and
diesel engines, contains the novel polyolefins and/or the
compounds of the general formula (I) in amounts of from 20 to

45



keepi ng t hoobogkh7aaRake system cl ean. Such additive-containing 5 fuels have
high cleaning effects, ie. a low level of deposits on the i ntake val ves.
The invention furthernore relates to lubricant conpositions which

contain at |east one novel ‘functional4 ed pol yol efin of the 10 general

formula (I ccor a A n ir
conblnatloéoaﬁ %%F%%#Yco ﬁ?ggna Ilfblt0|08 ?g}kg d%Fﬁggeéﬁg I%WBﬁes of
convent i ondfd HEPd‘Teﬂ ¢88: otk ’%ﬁﬂ"r’-é’?fiona 8o H‘?m"BF’E%‘? adaﬁf’ﬁﬁéﬁ?r R i ves,
vi scosity Phbep\additiveserthait serve imimastignhes,amdetesansts fa¥icity
| mprover s keepjoyrtheoifnel lintaker system éNaannoSuéhGﬂhhmundscemtannmmglIy

present isnfh8Es havielBighadleiafgoeEtédts,| 1eaMUNGW Wvellr 68) Sefoditslon
preferablygy %ﬁﬂeah}gi'\tresl to 10, % by wei ght, based on the total weight.
Exanpl es OF Fubricants prepared according to the invention i nclude oils
and greases for notor vehicles and industrially used 20 drive units, in
parti cul ar Teagimeentiibs, fyeidiermore relhtes ftondubricants compositivnsewhiphes

which fol | eghtdidi St ab8st Nénd MePBLI PitndY idnaALE z8& ;Mwaehﬁeéi rﬁl’fé’-l ng it.
Exanpl ed10 eneAfP' §1§0(I , TRecPHIRS "t %‘ﬁ&ag hatiy¥gi oy Merr] of

e start | HalRel 'l ompi R ofCUSLY ] P%”§§§¥2%5§§§§§z$ det er mi ned

Al 't er nati vefgitives. nEP‘aF'P%%%%CBP"ent%%lr é
by means oinlgeblms'mantwe% agdibivegrvisieps i tPQmpnoverdi sdetengentson
accordi ng aatimxidantspaasesfosss ,Caubr el tyutimprevers randegolr cppinms (1 = 300

mm  d15 {pbréverd.oadedndid Bk eehas fdﬁ“u?ﬁh!ﬂ?r zle%%'i:aiﬂrﬂf@ whi ch
wer e Conne%ﬁgléa{hts Eésn;rﬂﬁ: Hn BT P (Y"9§to hetr 1% an.  The

470°1 1 om VATEP oLty eaef'a*%owsf%%f?fﬁﬁo sds?anﬂféte‘éaz e or the

410 from
calibratioff am?ees of: hpbrg BF?PQﬁ%d Agerrdyng o fherinvertian | C and a
flow rate gncludq_q;L§|ﬁn¢rgreaﬁ§s for m@mgaovehiqes and industrially used

25 Th@%detve weits,char patteiculed shdgine ejasy gear heiils apndeoudkdme wei ght
di stributigpr®y neans of known gel perneation chr omat ogr aphy (GPC)

nmet hods and by neans of known gas chr omat ogr aphy net hods (eval uati on of

the peak integrals). 5 The cal cul ati on was based on the foll ow ng
f or nul ae: The examples which follow illustrate the invention without

25 however restricting it.

Examples

Analysis
30

The number average molecular weight My of the starting materials
was determined by combined gas chromatography/mass spectrometry
according to known methods. Alternatively, the molar masses of
the reaction products were determined by means of gel permeation
35 chromatography (GPC): the discrimination according to molar
masses was carried out over 5 mixed B columns (1 = 300 mm,
d =7.5 mm, loaded with PL-gel) from Polymer Laboratories, which
were connected in series. The mobile phase used was
tetrahydrofuran. The detection was carried out via the refractive
index using an RI-Detector 410 from Waters. Commercial
polyisobutene - standards were used for the calibration. The
chromatography was carried out at T = 35°C and a flow rate of
1.2 ml/min.

40

45



[err] 0050847442 [ err] is the nolecul ar weight of the individual polymner
speci es I and c[err] is the parts by weight of the polyner species i in
‘the 15 polymer or oligoner mxture, obtainable fromthe chronatograns.
The proportion of vinylidene double l2gnds in the starting ol i gonmers was
-gﬁ;‘f;g gfldxét%&l/ d’Igli@9§ Jl?érét%ﬁh%‘%@zé%d Qﬁ.‘l‘:ﬁpi‘eéézf&)-% th%/tg)mol‘(égptlggsbas' s of
5, 286, 823)‘.’319%t Bg%]g?%uﬁ%to%}oﬁzo g%hdsngoﬁggg{'ﬁz%%]i %%rgﬁangé)ﬁnand am ne nunbers
The funct i SHFAMEELEFRPY) i (BEG) oPethRAs 3o PEr RTADE © nﬁ\@‘gnﬁsdet ernined by
pr epar at i V&hIorggPraraphy Metdgdapigvalugtion of thabgakeinbegrplsy) -a sanpl e of
the hydr®fornylation batch (see bel ow) were freed fromthe sol vent at
230[err]C i ghe t UR,LN .0 e and applied to a
silica gelﬁ‘ceg}%%%ﬁ“ﬁ{’g‘;}iq'asmgggg‘i P the, ;8%%%16114 £OERERE, N AP e i i
n- heptane. 30 Elution was effected with 2 1 of heptane in the course of 2
to 3 hours, and the elyate was freed Jrgmthe solvent at 230[err] C 2 nbar
and was rewei ghed. The,£ +-onal | agf+ | d F was cal cul at ed fromthe
rewei ght®g R and the samZf:weight S: €100 (S - R/S. 35 The anine
nunbers were determined as“#ollows. First, the total am ne nunber was
determ ned by a potentionetric titration with trifluoronethanesul fonic
acid in glgetesl MaCHs itheddbleckldrBielight 6ftle (REidbdiakiporgtebyspersirisi on
;wn; ht ﬁe2goi’/oaﬂd[ %ggiég the \ﬁkg@t% weg.%\‘_t bPNeid FRAGhut gl aRe :j.t”riﬂy'élicﬂ' ne.
sodi um ﬁ%té%/%eg Lr é%n%{“?égnghfamgee't ‘ﬁ%a%ﬁ&f%{{lé%& ?é?y&g}n(?“%]aéz,‘)g? %Jé'gbri mary
and secondary - am ne was acetylated and remaining tertiary am ne was
then det erTheng@itopyrpiderds @linylidend idoablenbonds) in the starting
tsfal:](cjlngg g@iﬁ%@%ﬂ' &Qé“d‘etlfé(‘r&nggé& Y Helank 6E-ﬁf3bﬁnﬁﬁ' &becﬂi%s@:@ﬂ&iﬂioo:}@r of
o‘ﬁaégé 3 Ll ALS WERX;: éﬂ%téf%g&% u%a{l@% #f. 4 and 88§ 0? 4¥ 447
a

am ne f € tota r%%tgﬁggg ester

26 nufibet+? ERMER ggkti d nunber were determned by known
met hods. The suitability of the novel functionalized polyol efins as

fuel 5 aptdrmi@ation (S IRACHORaliAtdbd fleRiMiaNA bREAS nubess are
carried out on test stands with a 1.2 1 Opel Kadett _engi ne according to

CEC- F- 04- ATy fupgtionalizatden xiedd Qfcdhephydrefigrmylation was

25 determined by preparative liquid chromatography. For this

purpose, 20 g of a sample of the hydroformylation batch (see
below) were freed from the solvent at 230°C/2 mbar, weighed, taken
up in 20 ml of heptane and applied to a silica gel column (1 =1
m, d = 40 mm), whose free volume was filled with n-heptane.
Elution was effected with 2 1 of heptane in the course of 2 to 3
hours, and the eluate was freed from the solvent at 230°C/2 mbar
and was reweighed. The functionalization yield F was calculated
from the reweighing R and the sample weight S: F = 100 (S - R)/S.

30

35 The amine numbers were determined as follows. First, the total
amine number was determined by a potentiometric titration with
trifluoromethanesulfonic acid in glacial acetic acid. Primary
amine was derivatized by reaction with a 25 % strength by weight
solution of acetylacetone in pyridine, and the content of primary

40 amine was determined by back titration with sodium methylate
solution. To determine the tertiary amine, the primary and
secondary amine was acetylated and remaining tertiary amine was
then determined by potentiometric titration with
trifluoromethanesulfonic acid in glacial acetic acid. The content

45 of secondary amine was calculated by subtracting primary and
secondary amine from the total amine number. The OH number, ester



grade accO050/47442D| N 51607, together with reference oil L293.

Starting materials The ol igobut-1-ene distillate used originated fromthe
“"pol ynerization of but-l-ene by means of zirconocene catal ysis: 15
Triisobutylal um noxane was prepared g the nethod in EP-A 575 356. 3.5 ¢
.=of a solu f Eﬁ%g I n .Hﬁ& n ased on
Al; 3.89 h eP ; ng @&ﬂxﬁ’&n%ﬁﬁ §cic§' }egl ﬁﬁ#‘%ugn%taeng@égwlg% v}gutene
wer e |n|tf"§ 9 aken in successi on in a reaction vessel under i nert gas,
and solid 20 biscycl opent adi enyl zirconium1V) chloride (0.32 g) was added.

The  m xgyeesyBsaiaakgdof %h@%ob@ﬂ@uﬁét;@ﬂa&&&é@ fﬁcﬂ@f\iﬁé Cds Mnstrength

hydr ochlsor,iyg; 864 %g{._é(g rgani c
phase was ase &%51; an cﬁ ?i arél |st| lation to
Pemove. { hESEBISEAEE RB PR [ BOHS had a
nunber aveFsgEdRg douCEF-Fed 8I?/[ eﬂ*? fc}¥e128‘ée§néls aEumP&P‘}pBF%W‘JE‘SF‘

M err]/ M grafle ciccorgiing3tio DIN 51602 gtegettherewibhergfea@ngetpbl L293uei ght of
pentaner, 17.1 % by wei ght of hexaner, 11.1 % by wei ght of heptaner, 6.2
% by wdliQy g oct arrer 5 % by wei ght of nonanmer and 1.4 % by wei ght
of decarre%tar BfBpene ol i gorrerl zation distillate used was obtai ned

simlarlyThg ?W@%ﬂ‘tleﬁﬁecﬁ#ﬂdﬂéP eTypied priginateqd dFemshecul ar wei ght
Merr] acepolpinenizatiGq- 86 buid-1Ge@ewny W30S afdziheonticeper satgylysis: '
Merr]/Merr] was 1.02 (0.2 % by weight of pentaner, 45 % by wei ght of 35

hexarrer 1.% ht . of heptamer. 14.4 % by vei of, 0 % by
uer gt ot Teinsoe L i, bheperst, By Enfcharbed gp Eb Al s 1 O oc
undecamer 36+ 3.5 et §05‘B lé‘h’é"’oP gd u%@&“?“é“?*@‘%llﬁ PFP‘&?’? ¢S t he 40
prepar ati oy welqlsbbthaené én o ;pdl- wm @rfe Ab) t h0 BFB c &xfal ysi s accor di ng
t o Exanpl erimethylElAminidfGai? A8 AcCoPr thbitene WwerdNmitdally Phkerd Ha ol | goner

had a numéﬁE: S¥£1GHa 8! PEa¢ B onWe8BEL der aﬁgrt g@é‘d adddsSPEI Si ty

Merr]/ o gt of
tetra %Lg@jl};%en%idﬁéﬁ f%%mhg@f ‘%I ﬁé ‘%{ ?a/%examgr and
1.4 % by ﬂ%ﬁ&ﬁfe(ﬁ F ggr fter whilc 0% strengt
27  Prepdvdrreniiq ﬁélﬂl‘ﬁﬁ' s‘-ntmdBB?)d Ib‘fleol"\'-’ birg witbnhice; SThe | ate were
diluted vmourgam Rhase waa- mgmecedanﬂftm Watsesubmt@m tpafraciioned to 1
“ppm by treédsakhlatidn wot hemovk AheDborvemti. fceveding tog GOFME-dnd GRS, were

added tg ttlae olﬁé&u\&r‘ aadl a ﬁm%e& deebé@e jnaleeh1at asdd.ghdnily tdE 286X htid éa Was

colution Cieperetly Me/mgd éﬁ S by vagphe R Reeainote 88 oY ?ure
was o ﬁff&ﬂﬂ%ﬁ @F“&all"ﬁﬂ by ol e i Bekpten. ity *sbxiure hes

of heptamer, 6.2 by we1ght of octamer, 3.5 y welg

nonamer and l 4 % by weight of decamer).

30 _
The propene oligomerization distillate used was obtained
similarly to the l-butene oligomer. The number average molecular
weight My according to GC-MS and GPC was 290, and the dispersity
My/My was 1.02 (0.2 % by weight of pentamer, 45 % by weight of

35 hexamer, 31 % by weight of heptamer, 14.4 % by weight of octamer,
6 % by weight of nonamer, 2.7 % by weight of decamer and 0.17 %
by weight of undecamer).

The isobutene oligomer used is the distillate from the
preparation of isobutene from polyisobutene with BF3; catalysis
according to Example 2 of US-A 5 286 823. According to GC-MS and
GPC, the oligomer had a number average molecular weight My of 202
and a dispersity M,/My of 1.05 (47.3 % by weight of trimer, 31.7 %
by weight of tetramer, 14.5 % by weight of pentamer, 5.1 % by
weight of hexamer and 1.4 % by weight of heptamer).
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10 war ned 00504428@Ba8rr]C, 250 g of denineralized water were added and the

sQlution was left for a further 15 mnutes. The water was then separ at ed
of f and the organi c phase was washed with a total of 500 g of

dem neral i zed wat er' and was distilleda7At a bottom™ tenperature of
230[err] C gp ér Ginthar, 395 g of the 15 desired polyolefin
remained int |st| atlon reS|due The results are sumari zed in

Tabl e 1. Exanpl e 2 20 The distillate of the propene

ol i goneri z&0Dog dSedigbbutylwease distihlates werei Haluted orifhadPd ey of 380 g of
pol yol ef i nnLR&RAME,d and the twted Tohtent iwds reBuEEE. to NE ppRSLY t Sredtiment
sumar | 2‘50' i B TR04 holee@ﬁa@gfi@% § 7 q of! 999%613 Wer@PYhgoe {5 qgeabove)

was reacte a 0 o 0, e in
the disti | PRtPEROTR 8,8 TaE-Jaches Fiaek,opll it HIRCLES wi€ aled
summar i zed tPn~3%1G-e 314 3P boro§5 u°4-’é e werg passed lB’@‘SCﬁ}@? &’éutlon
28 Tabl eim the course of &Mu@eg at -30°C, gmdlis kemperature Wagnpl e 3
Start - PmadintainedSifart a fufyhedud0 mifiited.- ThePeafitet, the mixture wasg

i ng 10 varmed up't%925°c, 250 g offfdéineralized water"Wefe added and the
rzrg%e- gggutlon rv}% geft for gurthéi' giosz m:l.nu'l:es21 e watk?! was e ']

separated o and the organlc phase was washed with a total of

500 g of demineralized water and was distilled. At a bottom

temperature of 230°C and a pressure of 2 mbar, 395 g of the

desired polyolefin remained in the distillation residue. The
results are summarized in Table 1.

15

Example 2

20
The distillate of the propene oligomerization (see above) was

reacted similarly to Example 1. 380 g of polyolefin remained in
the distillation residue. The results are summarized in Table 1.

25 Example 3

Oligomeric isobutene (see above) was reacted similarly to Example
1. 310 g of polyisobutene remained in the distillation residue.

0 The properties of the polyisobutene are summarized in Table 1.
3
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[dal ton] OONPEATRAR [ err] 1.07[err]) 1.07[err])/1.04[err]) 1.02[err])

1-05[err])/1.02[err]) 1.05[err]) 1.08[err])/1.03[err]) 10 Vinyli- 99
- 99 - 65 denel) [ %A Br om ne - 28
- 29 - 40 nundeer Yi el d - 79

- 76paple 1 - 62 15 [ %] 1) Proportion of vinylidene

: e
doubl e bonds, according to 13C NVR 2) Determ nation by neans of GPC (see

above) ) Det €[ERamgle Ry NEANs Of |Edampre@ abOVE) 2(ExampReepar ation of
the functipnal i zedfzmcyoiefoos R I e o SO Ve lL A TPOLYIRERE | r om
Exanmpl e 1, 100 g of; %e:an?gdnugtS g .:,! coadfm%ct E@g bompyl are heatled
in an ausBorl ave at -bpr COH2 ° [nktd) For 5 hours|aitelB8P[err]C
Thereafter} the m k¢éimle |s cool ed tojrialropm tenperat Jeegl the catal yst | s
removed w 200 Ths 1P 70 SO05ex T €Ul TG UFOUS @G et T C [5G4 quTd T4g5 Teact i on
product i s|{da€fon) Y@shed| neutral . The pxo product |obtai fhed is
hydrogenat acgatbhormaid b 0 11 _of o ; acd200

oeethed JenGer S~ PR— R e g—ofF—¢t-h8 71100
el Tl B R R i N B R D R A AL il

g of Raney T

180[ er r P8 fmybiholir 99 | (reductive pniPRat) on). ~Theredf t&xr, {the m xturgis
cooled to fdat’ {emperpture, the chtalys} is filterdd off] excess ampnia
S evap, *ted ahd thelsolvent is keparabed off by istilﬂ tion, 33 g

of the am yRxomimect fonal i fed p@Bybutepe +tenpin 8417 ¢ of 4Q residdue.
The functipwabezat fon yi ¢l d of the hldrofofnyl ati on wds 85% and t he)
conver si onfyaleiahe $xo-prpduct 780 am hes-wap 94%se Ihe gm ne 45 numker of] the
functi od& J@aad pol ybuteng was 51. Thp anoupt of prijmary &m ne was 35 %
by wei ght, that or secondary am ne 52 9% by 00507 47442

29  wei ght) aRdopdrttionf ofevinykideasi deuliB= ondsweactrrdifge toeiG-N¥Rof

t he engi nezjes f'emﬁ#é [ | Takl : le 55 380 g of
distillati oin rgglé‘é ue %ﬁégﬁnp%%%%\?e?%@h(yscfreofgréérrgrat ed

20 3) Determined by means of GC (see above)

Preparation of the functionalized polyolefins

Example 4
25

395 g of polybutene from Example 1, 100 g of dodecane and 5 g of
cobalt octacarbonyl are heated in an autoclave at 280 bar CO/H;
(1:1) for 5 hours at 185°C. Thereafter, the mixture is cooled to
room temperature, the catalyst is removed with 400 ml of 10%

30 strength aqueous acetic acid and the reaction product is then
washed neutral.

The oxo product obtained is hydrogenated together with 0.1 1 of
ammonia and 300 g of ethanol and 100 g of Raney cobalt in an
autoclave at a hydrogen pressure of 200 bar at 180°C for 5 hours
(reductive amination). Thereafter, the mixture is cooled to room
temperature, the catalyst is filtered off, excess ammonia is
evaporated and the solvent is separated off by distillation.

333 g of the amine-functionalized polybutene remain in 417 g of
residue.

35

40

The functionalization yield of the hydroformylation was 85%, and
the conversion of the oxo product to amines was 94%. The amine

45 number of the functionalized polybutene was 51. The amount of
primary amine was 35 % by weight, that of secondary amine 52 % by



sinilarly t PeX@MT442 in the presence of 6 g of cobalt oct acar bonyl and

then subjected to reductive am nation. 10 The functionalization yield
of the hydrofornylation was 86% and t he conversion of the oxo product to
t he am nes was 95% The am ne nunber2%f the functionalized pol ypropyl ene

was 72. The we:. uathEhar ioTRk¥r80ARE atine383 % by weiight, Phalreshlts of
secondary 1 ?g_, ,_/g%uy WRl ahfm ddah efpi&rdiary amine 16 % by
e re u

wei ght . e engi ne test are sunnmarized in Table 2.
Exanple 6 20 310 g of distillation residue from Exanple 3 were di ssol ved
I n 62 g dcExahpdec8ne and hydrofornylated simlarly to Exanple 5.

Post hydr og®nati on was then carried out in the presence of Raney ni ckel

at a hydrogen pressure of_19Q bar at 190 err The A4
yield of the3?f£/)d?r Qfofhft Rt hakiony BPSiit %ié%‘“@f? §‘2%§r %Qﬁ@“@%’ﬁﬁ:ﬁer |
was < 0.5 ansimidardy honBxampies41in. thm@reseneemi ihg o8l eePaXt of the oxo

product was éceiazrthonyl hard theaf subjexdtietiltoc redinyidivied aminatimn pr esence of
0.4 g of tetral sopr opyl orthotitanate, first for 2 hours at 220[err]C

and at mospReric pressure and then for hours at 220[err] C ( h
tenperature)® %ﬁrog) C%aralwtéﬁeegée%dkfc&ﬁe B@‘iiﬁbfa LRAELRRY YRS %%%f fad

precipitati othefcaniversion jafaieconp t ragucs: tanthe jamingsi vas 93%i gbsl
dodecane wasaminelinmimbelk eslf dffe £#uné8ipmalrilz€édapdlyprdpylend/dag 1¥. The

esterificati godiftoducC rmawrﬁlaetaaae@, sTh9 weigit,Natagnoeséciondarper of
96 and an aC ine 5'1“ {'Aﬁ&éleﬁlt an 5'l:ha @%agg}:‘@l 1 a]m:r.%go 6 be)d%lw?t.l. ghtation

resi due f# ornmul ate e

Exanpl e 4 |n 11?)6[23 i‘F 3 gﬁn?h%efoaﬁfeglé ) én é:b];)eo

oct acar bonyl (Oo[err](CO)[er_r]) The content of active substance was 65%
(m xture of sk&mhel 6 formate of the al cohol , al dehyde and sone
carboxylic acid). 3.8 g of KOH were added to the hydrofornul ated [sic]

m xture, éﬁ whi ch was then warmed to 130[err] C. About 50 g of a

dodecane/ Wiat 310 9 ofi digtillasieon Fepidns thromeBxample, fd¥ere cdifnstvisSedBur e.
1160 g of 64, @-qff dpdeecanxiatel wydeofdimuyliatpdcs buli lafliyetoakxanpl® Beurs, the
0050/ 47442 posthydrogenation was then carried otf 1n[£h&8§wé§eﬁ¢eIdeRaﬁaptiOn
vessel had dpopRed 4042 %nb r:es;f@fe ofﬂwb%&rw@ 1990 £opHe0 80[err] C,
and decorrpre%&s%omﬁhg 9LRI 5 014588 5L SIS AERS JATRY Ao ATHA vl

and aer at Qgg aera g

n
process thre t"fhrJr&§ &ﬁgﬁc d?““&@rr r? xi‘ﬁgnblé?a(%e :} 8 e
the  nixturEesiskting sptytion oefothre rmscespr&ﬁecrr V?%rrét?"ftﬁ?oﬁb‘rp a51f 9 PEr
havi ng a porphvhaltit ehhpdfidecrim] the presence of 0.4 g of tetraisopropyl
orthotitanate, first for 2 hours at 220°C and atmospheric pressure
and then for 2 hours at 220°C (bath temperature) and 2 mbar,
excess dodecane being distilled off. After precipitation of the
titanate with water and filtration, residual dodecane was
distilled off at 230°C and 2 mbar. 371 g of esterification product
were obtained. The ester had an ester number of 96 and an acid
number of < 1. '

30

35
Example 7

380 g of distillation residue from Example 3 were hydroformulated
[sic] as described in Example 4 in 100 g of dodecane in the
presence of 6 g of cobalt octacarbonyl (Co;(CO)g). The content of
active substance was 65% (mixture of alcohol, formate of the
alcohol, aldehyde and some carboxylic acid).

40

3.8 g of KOH were added to the hydroformulated [sic] mixture,
which was then warmed to 130°C. About 50 g of a dodecane/water
mixture were then distilled off under reduced pressure. 1160 g of
1,2-propene oxide were then injected. After about 6 hours, the

45



The OH nunb@os0/474a2 esul t ant pol yet her was 32, the nunber 10 average
nol-ecul ar weight Merr] (GPC) was 1730 and the dispersity Merr]/Merr]
was 1.22. Exanple 8 15 The pol yether from Exanple 7 was subjected to a
reaction with hydrogen/ anmoni a in tgg presence of Raney cobalt

Haction

(reduct v, orgBBi8 o therel Rl ndl SoOF0E 4T, UE, A1

€. engl n Su r
D O rabl @iztugs gfas copied to 80°C, angatappressed, and¥platifes | Eyampl o
ppm copgtituents were removed by evacugding and aerafing with 200

9 S5nitrogen, 20(d repeatingl this evacu&tion/aerafiilth process tHr¥&e30

Z5 %Qimezzé]j:?ag %f acidic ich exchanges@ére then ad’&t’iii, an@ ﬁ;xel 40
tirred for 30 mi d filtered h Ll@eM -

1. A pol yo@%n obt &) r?eéf].:ge 1 mlmé‘l:errserﬁnzat ilone’g?E at Imelgst '

t
monounsat ur AESA"S1 2R S M gﬂ;%sad%hk‘g'é bei ng homo- or cool i goner s

of CJerr]-Cerr]-olefins which are selected from propene,
The OH number of the resultant polyether was 32, the number

10 average molecular weight My (GPC) was 1730 and the dispersity
My/My was 1.22.

Example 8

15 The polyether from Example 7 was subjected to a reaction with
hydrogen/ammonia in the presence of Raney cobalt (reductive
amination) as in Example 4. The amine number of the reaction
product was 28.

20 yhe results of the engine test are summarized in Table 2.

Table 2: Engine test

Additive Deposit

25 | Example ppm mg
- - - 327
4 200 9
5 200 11
6 300

30 - 39
7 300 47
8 300 28

35
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1- but ene, icoSorENE421- pent ene, 2- et hyl butene, 1-

2- met hyl pent ene, 3-net hyl pentene or 4-nethyl pentene, if 10 required in
conbi nation with ethylene, and the polyolefin This{Sheet Hag BRen REPRQH
average ol ecul ar wei ght of from 400 tzg 1500 ' ﬁm vﬁ["m"’i_sper sity
M-err]/Merr] < 1.2 and being at | east nonoet '

unsat ur at ed. 15 2. A polyolefin as clained in clarmT1, t he

ol efin wWe adlaiigesers have a nunber average nol ecul ar wei ght of from 200
to 400 dal ton. 3. Apolyolefin as clained in either of the preceding
clainms, 20 wherein at | east. 5Q% of the olefip ol,igoners have a term nal
doubl e bogd!s 2 P°&¥°Aeg’r% ipg§ P}ﬁeca&raggar-at dyperizakifn bk ilgagt

claimed in monoyppaterated wdefinobigomeseei therpdyedetin hasting efin 25

ol i gonmer s havi numbedi speragd ymoVeenlay Medrghlt of 1fromr4®0ditael’e®dalikonhe

presence of an afd @ @ispérd st MM, tha .0aknd Wdings atepaast ed of f

after the end qgf &Jé@h???ﬁiéﬁly uns@toratdddr ocess as clainmed in claim 4,
al'yst

wherein the acidic ca I's BF[err] or a conplex of BFferr] with
an oxygemecontai ni ng conpound. 6. A process as clained in claimb5,
wherein the2. A polyo}lgfin canicdlaimed itromiauimdl| swizexgisar the Gprefiin al cohol .
35 7. A prosEYfomegsCabé MRho-NodYodligomarBBoft d;2ch-oVd¥amel, Nséiécted

dinerization i | t st 0Oz Cq_ \_ [ L zed
pol yol efi n obt %ff%r[)?%@%eﬂ?’h Pbutlfll) lg&u{m?' ! penﬁe%e'e?\' 0 tllgiqﬁggéby

_ ( T y__rﬁitlona|2|n_%4 1 ol yol efin ol _
catal ytic dimer zé’ﬁ%ﬁ’o? R\ Yé'g?f‘ em'_" % gu%%%l{)eu?r at°5d ol efiin oligoners,
the pol ydSefin rRAthylpentene, if,reapizas i0;EonBRakfiony whkh @h¥derer om 400
to 1500 dalton and a dispersity Merr]/Merr] < 1.2 and bei ng at
least 3, nopqehihvherigald Y1uanal U dldadnetheE Sk Hhecbuisd ikl ed
ggl yolefin is Ov];hetrba%nf g{ula 3 éxl; rgtg%ﬁe:(sl )h'a F)a nurr%oe O/a%géée 'n\olecu']aari s
the pol yol ef i n Yei@btaPE from t té@%rdaflrtﬁgrl to 4 and, when i
is 1, 20 X js a functional group of the fornula (I1)

' 4. A polyolefin as claimed in any of the preceding claims,

wherein at least 50% of the olefin oligomers have a terminal

double bond.

25 : ' . . .
5. A process for the preparation of a polyolefin as claimed in

any of claims 1 to 4, wherein monounsaturated olefin
oligomers having a dispersity M,/M, < 1.4 are dimerized in the
presence of an acidic catalyst and the catalyst is separated

30 off after the end of the reaction.

6. A process as claimed in claim 5, wherein the acidic catalyst
is BF3 or a complex of BF3; with an oxygen-containing compound.

35 7. A process as claimed in claim 6, wherein the
oxygen-containing compound is a C;-Cg-alcohol.

8. A process as claimed in any of claims 5 to 7, wherein the
dimerization is carried out at from 0 to ~100°C.

9. A functionalized polyolefin obtainable by functionalizing a
polyolefin as claimed in any of claims 1 to 4, wherein the
functionalized polyolefin is of the following formula (I):

45
R;-X (I)
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[err] 0050viague2 15 k and 1, independently of one another, are each

O-or 1, R is hydrogen, aIkyI hydr oxyal kyl , am noal kyl, cycl oal kyl,
-aryl, aral kyl or -Y-Z, -Y- is a group [err] ' wher e

Ak and Al k' are identical or differegp and are each 25

E2- C4-al kyl ene p is an integer fromO to 10 and R

I s hydrogen, Fkyf or aryl, and Z is selected from anongst . 30
[err] 35 R is the \gndyolefin radicaR] &nts RR inbdg@entizsm 1y tof4 one

anot her, are each and, when iis ilydr ogen, al kyl, cycI oal kyl , hydroxyal kyl ,

aryl or 40 a if 1. e Rand -CH2-R
where R lgas th& ab6§e Q5ﬁ88aﬂﬁgﬁﬁqﬁ;°f ih?{%9§qa Zgﬁferr]
together with the nitrogen atomt ich they are bonded
form an unsubstituted or sure_ %‘E ,} ntet erocyclic structure
whi ch may contain a further 45 het er oaf sel ect

and nitrogen, 0050/ 47442

is Clerr]-Cerr]-al kyl ene which is unsubstituted or nono- ,

pol ysubsttoi t ut ed by al kyl, cycloal kyl, aryl, hetaryl

or hetaral kyl, yhere A is C[err] derr]- aIkerne, or
Cerr]-Cerr]-alkenyl ene, both of. which 5 are unsubstituted or
nono-  or poIysﬁb§P¢t¥n(i§dS?endent1Y of one pgnghheryygre£3Gh 0 9Fyt: hetaryl,
aral kyl or R’ is hyditjed,abkiyi, (Hydk%anIﬁyd‘3%ﬁ1noalkyl, cyclbh$kyl Or 2,
aryl, aralkyl or -¥-3,

15
-¥- is a group
—E Alk— o]— Alk'— or —E Alk— N(R") ;I—Alk'—
p : P
20 where
Alk and Alk’ are identical or different and are each
Cz-Cs-alkylene,
P is an integer from 0 to 10 and
25 _ R” is hydrogen, alkyl or aryl, and
z is selected from amongst
P ‘)1
30 o — A’ ~— N—132
Rl m
= AN
R¢ ., —N—A ; o] ; L2.m
where
35 R! and R?, independently of one another, are each

hydrogen, alkyl, cycloalkyl, hydroxyalkyl, aryl or
aralkyl and, if 1 is 0, may also be R and -CHj-R,
where R has the abovementioned meaning, or R! and R2,
together with the nitrogen atom to which they are

40 bonded, form an unsubstituted or substituted
heterocyclic structure which may contain a further
heteroatom selected from oxygen and nitrogen,

A is C3-Cs-alkylene which is unsubstituted or mono- or
polysubstituted by alkyl, cycloalkyl, aryl, hetaryl,

45 aralkyl, or hetaralkyl,

-
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10 ID0S0/47ad ogen, al kyl, aryl, aralkyl, heflhs BeenRe laced
het ar al kyl and Z' is selected from anongst lu

‘where 25 Rlerr]-Rerr], independently of e each
hydr ogen, al kyl, aryl, hetaryl, aralkg hetaralkyl gqgis
from1 to 50 and k" e
unsubstituted or g 13 C2~C agk r%%(e I -g%ugdt %étﬂcgﬁfl% goltﬁ%:;jfrcgghé"ﬁhor
one ester 30 © BRAIPAtIIES gh8f|Q9 Lygubghifat
aral i phatic alkYLrorFt}iﬂoéﬂlet rar—ﬂor etervka@F@UVl co%ci d;
or X is a functional ghetarakfkylheokoisd-sariyllene, [err] wher e
n is angnteger f Oﬁ]Q t 2 40 Alk is a C2-C4-al kyl ene unit and
E has one of the abovénentiondd neani ngs; or Xis a functiona
group of the fornulla (K&l bydrogen, alkyl, aryl,earplkyl, he@SPl 4942
34 where s is a neﬁ@ﬂl]iytloaha to 50 and Al k has the
abovenenti oned neani ng,, ¥ fun%tlonal group of the formula
(1V) 5 zZ' “is selected rom among

N I P LT

—C—R3 , ——c——'-c——c—-—tl:—n ;
RS  R?
15 ' RS Rll Rri2
s —g—t—an ; Fan—ols
| | q
R? R0 H
20 where

R3-R12, independently of one another, are each
hydrogen, alkyl, aryl, hetaryl, aralkyl or
hetaralkyl, q is from 1 to 50 and Alk” is
Cy-C4-alkylene which is unsubstituted or

25 hydroxyl-substituted and E is hydrogen or one ester
equivalent of an aliphatic, aromatic or araliphatic
mono-, di-, tri- or tetracarboxylic acid;

30 or X is a functional group of the formula (III)

—CH,+0— Alk} 0—E (III)
: n _
_ where _
35 n is an integer from 0 to 50,
Alk is a Cy-Cg-alkylene unit and
B has one of the abovementioned meanings;

40 or X is a functional group of the formula (IIIb)

—CHy—+0— Alk—]— NH, (IIIb)
s
45 where s is a number from 1 to 50 and Alk has the

abovementioned meaning,

* c L M S *




[err] 100050/4744@re 'V is alkyl, aryl, aralkyl, -ORerr] or

“NR[err]Rlerr] and Rlerr] to Rerr] I ndependently of one anot her,
“"may each be hydrogen,- al kyl, which may furthernore be interrupted
by one or 15 nor e nonadj acent ggygen atons or may al so have NH err]

or OH , Cy( I t I
gtrat ar al kyl , °r%owimﬁhﬁgyﬁ§%f§§§h? gf%/ ° %(r‘:)%:n}i , a;w

het aryl or hetaral kyl, al kyl carbonyl, aIkonxycarbonyI 20

al kyl am nocar bonyl, or V and W gogether with the cnrm&yhasBee
function on V, forma group [err] wher e

or NRlesr] , where R err] may draveyt he (rwpl ngs 30 Hlﬂﬂmmi
Rlerr]-Rerr] ; or, 1fl i is from2 to 4, Xlsagroup

formula (V) [err] 40 W where Gis derived froma di-, tri-
tetraval ent aliphatic radi cal, L has the abovenenti oned mneani ngs and
Rlerr] is hydgpees or (Jerr]-derr]-alkyl. 45 9. Afunctionalized

ol yolefin as clainmed in claim8, of the formul a
805%/ 41042 V  is alkyl, aryl, aralkyl, -O-RE or CNRL4R 1d Y and R13 topRis,

CH err]- NR[ err] Rhdepéndently of qng pnother, may whaecheb® hydrogra,neani ngs
stated in clai m Saakyl Rwhich aay fRirthekmore be intedeppteterdy wnef opne
anot her, may be hygr@adfthad3bk¥ht Mydeh atoms or may also have NH, or OH
groups, or cycloalkyl, aryl, aralkyl, hetaryl or
15 hetaralkyl,

W . may be hydrogen, alkyl, cycloalkyl, aryl, aralkyl,
hetaryl or hetaralkyl, alkylcarbonyl, alkyloxycarbonyl,
or alkylaminocarbonyl, or V and W, together with the

carbonyl function on V, form a group

20
I
—C—U—C—
25
- where
U is oxygen or NR16 , where R16 may have the meanings
stated for RI13-R15 ; :
30 or, if i is from 2 to 4, X is a group of the formula (V)
OH
G—{-0— CH— CH— CH— N7 (V)
35 I
R17 L
where G is derived from a di-, tri- or tetravalent aliphatic
40 radical, L has the abovementioned meanings and R!7 is hydrogen

or C;-Cg-alkyl.

10. A functionalized polyolefin as claimed in claim'9, of the
formula (VI)

45 R— CH— NR2RP (VI)
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may be intepospyedaly one or nore nonadj acent’l‘hashdaﬂ-lagnedd

oxygen atons, cycloal kyl, which may al so have t he

ring, aryl, aralkyl, hetaryl or hetaral kyl, " 10. A
formul a

functionalized pol on efin as clainmed iqgclai m
(M) [err] where R Lf% and Vv bov nti oned
meani ngs and 2Bhere { pas; the BeARiRg étég 0 8 ;pﬁ’@gﬁ ‘?g?"l 2- or
3, 4- but yl ene. lndePePPenAli'u‘h%tC?’%?n&PP'ihﬁrpd‘PaﬁoP@f Nﬁa’éﬁg%}'alaﬂﬁil{ ek m 8,
of the - hay rbg dnterrupted®@dy one or more nonadjacemt(ja[ngnp] gdupgs or
(Vi) oxfgere afomBy Eydiosakiylle WRidH n@y aisstidvad heSecbatons8.in 30
12. A fungti OnaEhée;du@@ wel ef '&a’ﬁ:}y‘i‘ ah&@&'r;}ln ot ﬁéﬁ%&ll&fl t B8 cH,-R.
formula XV where R AI'K and E have t he
meani ngs as stated in claim8 and nis a nunber from1l to 50.

13. A funct lbdnahi funtyionpdlieéd rpalyodkfineas ialadimefinilg, clafim Be oficthe
formula XIVo  formi¥d (v4l) where R and Al k have the neani ngs as stated

in claim8 and s is a nunber from 10 to 40. 0050/ 47442
36 14. 16he use of a polyolefin as clained in any of clains 1 to 3 or
of a functionalized pol yal ef nEai Jaigid]n any _of clains 8 to 13
as a fuel additive olir) Y'.g?lcz?n ditiv Em (VII)
Lam
15

where R, L, E, m and q have the abovementioned meanings and
Alk” is 1,2-ethylene, 1,2~ or 2,3-propylene or 1,2- or
3,4-butylene.

20 12. A functionalized polyolefin as claimed in claim 9, of the
formula (VIII)

R—CH;—0—E (VIII)

25 where R and E have the meanings as stated in claim 9.

13. A functionalized polyolefin as claimed in claim 9, of the
formula XIV

30
R—CHy;+0— Alk-]— 0—E (XIV)
n

where R, Alk and E have the meanings as stated in claim 9 and
n is a number from 11 to 50.

35
14. A functionalized polyolefin as claimed in claim 9, of the

formula XIVb
40 R—CH;1+0— Alk{ll- NH, {(X1IVb)
: s _

where R and Alk have the meanings as stated in c¢laim 9 and s
is a number from 10 to 40.
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5 15. An adopsdDya7mature for fuels or lubricants, containing at

| east one conpound as clained in any of clainse 1 to 3 or 8 to 13, if
required in conbination with conventional fuel or | ubricant .
-additives. 10 16. A lubricant conpggition conprising, in a conventional

L?qg:glns 1 ?oogh E“?3b8§§31efih Fgaéiafuga ?Bfro rgki%ia&hglfﬁgﬁépéﬁﬁy

wei ght, based oﬂft?1 %%éf’n /4 P YP?'I% rﬁfofllf‘PB iy @ny of; ‘Fl?’é'tﬁu red
in conbi nati on #Pt¥ faf @héPellﬁﬁql&&Nﬁ afdluhricant additiven fuel conmposi ti on
conprising, in a conventional fuel, at | east one conpound as cl ai ned

' n any of 5ck t3yR" mPxt or fudPs AJP 1%ch I:é:ktsco SRk ﬁ‘iﬁé"‘a Of from
oot 28 o el e BRI g,
45 4, if required in combination with conventional fuel or

lubrlcant additives.

10 . - . . N
17. A lubricant composition comprising, in a conventional liguid

or pasty lubricant, at least one compound as claimed in any
of claims 1 to 4 or 9 to 14 in a total amount of from 1 to
15 % by weight, based on the total weight of the composition,

15 if required in combination with further lubricant additives.

18. A fuel composition comprising, in a conventional fuel, at
least one compound as claimed in any of claims 1 to 4 or 9 to
14, in a total concentration of from about 20 to 5000 mg/kg
20 " of fuel, if required in combination with further conventional
fuel additives.
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