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WD 2006/ 105926 PCT/ EP2006/ 003032 Pol yal kyl
(et h)'acryl ate copol ymers havi ng out st andi ng
properties The present invention relates to polyal kyl

SwomebBkagh¥bake copol ymers having out stiigighoos/003032
properties. The efficiency of nodern gearboxes,

engi nes or hydraulic punps depends not only upon the

PEeReLt koS OfnetdD 418 1RGhi Agp @P‘{Tﬁér;buha%'ﬁ@ gheddahding

upon the frictional properties of the |ubricant used.
FBrOPREtdEFel opment  of such lubricants, it is of
particul ar |nportance to have know edge of the action
% the lubric omponent s used | relatlgn totgjlgﬁk 1
PRati o anaI1 5 fficf?o and FR&® 8Fect|on of POYEIEY
smmeabbacagaateves campolfm¢r@xanplkﬁVimguit()duﬂﬂﬂanﬂ}ng
é Egrgg gage fuel consunption of a vehicle by a few
n this context, particularly effective
constltuents of a lubricant include base oils having

aTﬁ@rt | Ctlt 2l dhdyPW %@ Viss@sity aedrtusd ow éﬁ@@ﬁ@@t or

& T and alsg anic fricfion nodifiers.

e ’égrﬁ bf PHI'BS saan § TPhe R QOeé’PO&eﬁéﬁeatHr&Pedﬁ‘tles of
what aaehKnQW@aaasfuﬂh:e@bmmnyreamgynaponl$jﬁﬁ fithie-tSAmal
;%l%gi%égs ¥ Zof 5CW§018[‘JF%V 29 us\M&I ChE‘(%]gn % l'{req.otpment

ous?y & or ~ Ol manual
geérb@mﬁﬁ luksricardsul tibf ia déwew@phEﬁml@aramp@rtaoce to

the EuakndﬁTQ | URBET capfes, £@€1H§e ¥ff the lubricant

frlctlon redu0|§% addi ti ves has becone even nore

| APBPPRARESt eSS difrerstbHsl &t Miitleril Grarkadrigprn  and
pﬂﬁpcﬁﬂéh ngsnar e hedi sSlidididon soml ket tabhey aane taeekedan,

th wheel s _and,.bearipgs_have to bear
nfSher gt A Nl 1oRBRARE Lo R Y Gty dwel
atenaumpth@gherf t hanvehixvlide byasa. fAsv apemnsa(quenm this

tpgnLLL POl og'a%@' c69ata6! %%E% s tc‘!@nﬁ%{e%ﬁ?&f

m)V|n COU 0 one not as are
thubkh@@@t anglvne |hiss cantsahavibg a partlcularly low

viscosity and thus low inherent friction, and also
organic friction modifiers. An example of this trend is
the newest generation of what are known as fuel-economy
engine oils of the SAE classes 5W-20, 5W-30 or 0OW-20,
which can be found analogously also for oils for manual

and automatic gearboxes.

As a result of a development parallel to the fuel-
saving lubricants, the use of friction-reducing
additives has become even  more important: the
dimensions o©f modern gearbox and pump casings are
distinctly smaller, they are cooled less, and both
gearwheels and bearings have to bear higher loads. As a
result, the operating temperatures are much higher than
in the past. As a consequence, the tribological contact
between two surfaces moving counter to one another has
a reduced film thickness, and the lubricant and the
additives present therein have to be capable of

ensuring low frictional lose under these mixed friction
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addi tives present therein have to be capabl e of
ensuring low frictional |oss under these m xed
friction WO 2006/ 105926 PCT/ EP2006/ 003032 - 2

- cggdéébgylfoggmg%of protecting the surfacegy phggplo\gg%mow

According to the current state_of the art,
assumed that typical oil-soluble friction-nodifying

| é’@zﬁ&?@ﬂén@%cﬁ | yespebidier i adsad Qp-fhedredaln sid.ace

frictional contact or formreactign Iayers The
f%?ﬁ%? Tohsi ttﬂﬁ c &My esf Iﬁﬁ@tﬁhaﬁ’% c"df?%oﬂﬁ c it is

agtgamed@ndchiei regphitsl estersolabhersrrakeobal-sodifying
i ch

e anf Teiirr 7 ee LB thee, BBl o e b e puggace

tde polfaridli gradupsoahdcassoci fved fridamtfionnetaysrson The
t f 0 t e h ' . heq ..

R 618, LELSLIOID! eoR RSty BUED B Rl Lhetesae
aendial their f idaht.ai lsstemse adtti@irsmechdscbmland aménes,

i aflsence i palidks, n&ﬁéa%éx?nslﬁu%l%% dispehe- di-pekeon
interactions or .15 hydrogen bonds ha however, not

e udtvely aé‘%?ﬁ%“ﬁqwelbo ]?9p|aéélgnf“|e'r”t§t i%n the polar
@ﬁb’xﬁ;b@rﬁn?oaﬁwglageat & Al mh tﬁkfn orf orrra@xanpf@ce in
saturat e att acl e er.s, or an

TR | CHGARS,  SThodbnardd: of SR { GFe¥gRts  the
ommmcm ngff athtey @l i . beHiesc|vésn atBe aothedesoil film

Qggpﬂynd§ &hégguafn%%ﬁhgﬂgshngﬂﬁ é: nfﬁdéﬁéélgf polar

frictional contact 0 nhot ormsolid I nst ead
| $RftR R GRS orflodRS s BENPAY-BiBALE oaéIDEQE@‘F’ﬁgOHS or

cjéh B eqiddier eefwedled  Unsatur ated fabh¥lusively
aci . 25 parti al esters of dlcarboxyllc aci ds,

d?ji'rﬁ’ halic esters and sul fonated ol efin
My dareels . fﬂi‘tet:fchrncm@dmf Déra shichmitig cteatte hodi 1yyags are,

djt | A s sinm] ar th ft ,
a@ dit ves | h t élet%léas%é%f f\?ﬂ%tgh %%1 g ogr?:%azt%:)onpg?sghorlc
reeratt implag@hcvmcc heestdr$ cat eangapoSavesle dus solfur-

‘Héﬂ%ﬁ%ﬁﬂﬂ&kﬂféf%ﬁtiMgk&sqi|%hﬁgxe%lass also includes
compounds which, under the tribological gtress in
frictional contact, do not form solid but instead
liguid 1zreaction products having high load-bearing
capacity. Examples therecf are unsaturated fatty acids,
partial esters of dicarboxylic acids, dialkylphthalic
esters and sulfonated olefin mixtures. The function of
such friction-modifying additives is wvery similar to
that of the EP additives, in the case of which the
formation of a reaction layer in the Ilubricated gap
wide has to proceed under relatively mild mixed

friction conditions.

Furthermore, organcmetallic compounds such as
molybdenum dithiophosphonates and dicarbamates, organic
copper compounds, and also some solid lubricants such
ags graphite and MoS: may also function as friction-

modifying additives in lubricants.
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friction conditions. Furthernore, organonetallic
conpounds such as nol ybdenum di t hi ophosphonat es and

di carbamat es, organic 35 copper compounds, and al so
Sﬁé@z?@k/%kb‘?é' cants such as graphite /23 0E9% 03032
also tunction as friction- difying ad |t|ves in

| ubricants. WD 2006/ 105926 PCT/ EP2006/ 003032 - 3 A

~ dhsadwantage et thesenfoaredpdsuhdst RQl rous eqmgs high

cost. Furthernore, many conmpounds are very polar,_so
tRastt h@dﬁ@wrﬁfss%?%% (SRR SS YR P etViECY] B} Fant SO

othst &héhe do iredd aiaddsqiraperti es10d kybeheants 1wiréant

congrise oi | -sol ubl e polyners is the subject of
VeFal patents and publications. Only in a few cases
is arelationship described between the specific

foicti . ¥ ol |
(RG] ERIREADRRR° Gk BRald B e N BERORIEE 00 9, KBRS o
cbal nsotelpr eparueranisf the yvkeahdof t Reverasepiafents

|§§&'?§Ei§ca€&8§@°'ﬁﬂ?§ I8 Qe§E&'Q§ge9f1§na lelationship
a- ol in and dibasic ester, and its reaction with

FREAFBHRRS n e EWRT ohPRanBPRFT FES, et TP | BraRFRELSS

aﬁﬁdpehﬁa|§%s@ﬁﬁep®ﬁ/aﬁdanﬁﬁer§har| oA | o eI 081 ABeir
this random copol yner, conpared to a reference, has a

fFYCTORSF* coef ficient reduced from0.1104 to 0.07134,
20 whi ch is shown by the exanple of a Falex friction

f?t oéfﬁg'JP 20 14hs: éh@ar%p§§£9£t96§aQ%?”%%ﬁ?ﬂ%

I's thel reparatio
5@% wsl@az%@lsssfje%c@@a@%wa@r feafescpgbed of an

C@Imiﬁéf ih Oélﬁdf @g GORLiIAAUS AHHOTRLA L] 008E bgég(sti&\ﬁ @hth

DCh SPIRLLce QLoherelng i LR ever, Prelelance e
m@n@nﬁy&l&y&hnas Eﬁb]rm:tnhchm naaehylubetdwacs yeamerising
this random copolymer, compared to a reference, has a
frictional coefficient reduced from 0.1104 to 0.07134,
which is shown by the example of a Falex friction test
(ASTM D 2714). A particular disadvantage of these

polymers is their complex pre@aration.

JP 2000355695 (Us 6426323) describes lubricant
compogitions for continuous automatic gearboxes (CVTs)
which comprise dispersing VI improvers. Preference is
given to using polyalkyl methacrylates with dispersing
comonomers such as dimethylaminoethyl methacrylate,
2-methyl-5-vinylpyridine and N-vinylpyrrolidone as VI
improvers in order to obtain improved oxidation
stability. Friction experiments on these lubricants are
described by way of example, but there is no
information on the influence of the abovementioned VI

improvers.

EP 570073 describes boron-containing polyalkyl acryl-
ates and methacrylates as lubricant additives which

simultaneousiy have the effect of a VII and of a
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2-met hyl - 5-vi nyl pyridi ne and N-vinyl pyrrolidone as VI
30 inprovers in order to obtain inproved oxidation
stability. Friction experinments on these |ubricants

aﬁ? 286801 hbssds by way of exanple, but thems b%o%%/oo3o32
nformati on on the |nfluence4of t he abovenentloned

i nprovers. 35 EP 570073 descri bes boron-contai ni ng

pelyal kyh agpuhriates and mathacrybates: as byéih@anboron
addi tives which . sinul taneously have the effect of

\fF@%‘ﬁ‘d%% "R 200679 059 P8 TPCTHEPRF0 6 LG SE3 o -mogll leng
fébﬁpbﬂ@nﬂ@daféeﬁntkﬁdﬁbea gantexly e¥ckuecheranl groups

wWhi Kk to _be frictjion-noodifyi
CERESnEAE s APE FHP BAUGBACFaRABAFY. BeMRLTe: AORKPVers - As
grelgsant ntoedthe, sixdeswclia noof seust dlvabyraIEAM&\ -¥rriction-~
t I'ts,
(PBRLeray. fEty Sen ST Dot 2l 2 erl?’/&s’fﬁft
Xpiagien Fdlast g eQ—ln) chrperiigannt eses ¢CFTHW‘?¥5I£€¥ séhMio VI

CORTREGLAL PAMA Vhesb&ﬁ%@&CfSz@fﬂdﬂﬁﬁﬁééﬁﬁéb A of these
di sadvant age .of these opolyners is their quite

CRRPLERRER pPepdtait oFLES REMEdCASE PFeRRIASIqRy SO

d@ﬁ@taé@cﬂoprd§@@t§oﬂaed§t@|hYeOﬁotaubéﬂgebmﬁéﬁbEalE? on
US 5064546) cl ainms |ubricant conpositions of

a C ??%.5 TPt hene- based base oi | conposi tion, which

15 contain 0.01-5%of a friction nodifier and are

gear%gé §9é§’ahfré Cé‘bé&%é’sf 0513%8"%1@91?291: CQ%BHQH%ns of

Xes , In particu
ﬁ%n?ﬁ@ﬁééna§ﬁﬂhﬁhQHQﬂhﬂ&%%nb%ﬁ%nP§1Iﬁﬁm@QﬁﬂWlQWpewhéCh

j kgl 4 0p bes - wc(sftaCﬂlwldsl@Ia&a@Blé@ the brbckihgnabie
perforogg]gacl::%}r 20 the fornul ation. US 4699723

dRETr % pErSi AYEATREHF uARe Sﬂ%Fl%Fou?nﬁ?BGBP§es VI
conposesh-of eiﬂylpaetmbomykenemmmmglynﬁms ©€0PEgnéd as
m&&ﬂforgéfpgér%bggénégfl %XI dq}ﬂevlejf fg}rf]zgél ggaljudged to be
uncritical in relation to the frictional performance of

the formulation.

Us 4699723 degcribeg disgpersing multifunctional VI
improvers - composed o©f ethylene-propylene copolymers
(OCPs) to which a dispersing, antioxidative functional
group 1is graftéd. An influence of these VIIs on the
frictional properties of the resulting Ilubricants is
not described. In this case, generally  random
copolymers are obtained which do not have friction-

improving properties.

US 6444622 and US 6303547 describe friction-modified
lubricants, 1in which the frictional properties are
influenced by the combination of improved c¢lagsical
friction modifiers, in this case a C5-Cg carboxylic
acid, and an amine. The addition of polyalkyl meth—
acrylate VI improvers is also c¢laimed only in
conjunction with the adjustment of the lubricant oil

viscosity (SAE units) and the shear stability.
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25 group is grafted. An influence of these VIIs on the
frictional properties of the resulting lubricants is
not described. In this case, generally random

obt ai ned whi ch do not hayenEb6hb8Mn03032
ﬁ?‘r’%?éo%ﬁ/gfopﬁ%erti os. 30 US 8444622 and” o0& E238087
describe friction-nodified ubricants, in which the

~frictional properties are influenced by the

conbi nati.on of inproved classical friction nodifiers,
iBP t K74 7¢8de 4S€5XEBGScat hoWNTkCBY adoFPOosig igR having
arsie- 1 e rafl dinbinen -ehupakyal kyrideldnaBCitlopiatiles for
Hﬂggovers is also clainmed only in con unction with .

tHeE adfuSHTE O t B TUBFT Rant 461 |COW XTIy FQART +8es
Wil keyylaatckd héashgarasidbihitys Wh20@A/sH0582@ixture of
PCT/ EP2006/ 003032 . EP. Q747 . ri be icant _
é%%%%git?Eﬁggﬁgﬁﬁ80éfgﬁéggaségﬁﬁ@igﬁfr-sﬁﬁ%ﬂ%#g£u&? and
frrdred i speats v pét t Leprovers usyel meadtioned cirgedrdogesims
The-£oPosi ELORHEQMREdREShen @ KXY Laleth 118t {¥a.8C ] Qi}:lﬁout

am nes and also a m xture_of other friction-nodif g
FHi tiveleTs e petBi nghandt CHeEPRPer SPREPSAE19%r over sthe
angMenritoned i) ddgelrias  nerely as further
conmponents of the lubricant without an influence on

the frictional properties of the 10 |ubricant being

des co 0 heal4 2 WOARECE8423 desgln i hest dvggmper hocnencels and

' t | ubr ] ts; j
TR LS A0 ) Bl AN R BRSRY, 02 3 AL £t
rcdledftiiny eh v g hhishndllec ek - B ghenghisc Keert ively high

RiGAldY @chyHE0geRatREne POl WigINANG, CA- | BPAFEHdted
HSI,, an et hyl ene-prop Ien% copol yner OCPi or a

B SERiSeTe (SIBTR)ilng 3L weidght S+ gge-Propylene
dednhagr weoght M ofa f poDyi8obi0yvLiens10P0D0 pbmihg a
| ncr eased Iubrican% filmthicknesses a&d 0_go r

SO P el or b The I ofr Qe £rof°dd ¥BY wo
100 000 g/mol. Increased lubricant film thicknesses and
good wear protection compared to the prior art are
attributed to the claimed lubricants.

The authors emphasize that the use of customary high
molecular weight VI improvers hasg considerable
disadvantages owing to the _non—newtonian. behavior of

the resulting oils. Thus, especially the thickness of

.the lubricant £film 1in frictional contact 1is to be

reduced owing to the high shear strese and the low
temporary shear stability of such polymeric additives.
This behavior of lubricants which comprise polymers is

contradicted by the present invention.

US 6358896 describes friction modifiers for motor oil
compositions having improved fuel efficiency based on
keto amides and keto esters. Polymeric viscosity index
improvers are mentioned in the patent as components of
such lubricants. Dispersing VIIs are mentioned only in

relation to their action as digpersgants.
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attributed to the clained lubricants. The authors

enphasi ze 'that the use of customary high nol ecul ar

wei ght VI inprovers has considerable disadvantages
068/168959N- newt oni an behavior of Ze.dAgs00s 003032

resu?t?né org? Thus, especiglly the thr%?k ess of /

lubricant filmin fr| ctional contact is to be reduced

b Ngstosbhe (hh9Bssheat) SLISSH $Rdchlg oMk BALR Y ex

shear stability of such ol ymeric additives.
beRaRDr “of PFEBPYEARES i ERconpPd sé?YpoW?hEP*é %f @ékyl

C@@ﬂﬁ@@wleﬂe@yha{aengr e&en&ndﬁevemarpnlo L&ﬁﬁéﬁSaeoms In
rlbesfrlctlcﬂ I[ylersfor not or _oi 1
%‘E%EW%EQ HRAhg~PHp 8@88rFE‘éFeefR‘-’1°<BeéfrF&fsuas"e%e offtls
Mmmmrdm ahich ket:oh emc eilsprBokypenileovpseascty impdexad
3f gVEEgoﬁéf "@%B%E%%qe'sf‘ W%Irfatteﬁg aSy fé’”pﬁgSHtsin
suc ricants. Spéersing s ar i oné
opdybimat ke at iwdibht o aheimoladmdarmras:cmwgwn sfriotion
05926 PCT/ EP2006/ 003032 - 6 WO 9524458 (US

5622924) claimviscosity index inprovers having a
proportion of mn. 70% by wei ght of alkyl

net hagg pH Adsrs  hiRd 0 e m@r&ﬂdaaitslomrd@pnc@&@&&sel nvI
addition to good | owte er ur e ro erti_es

SEPRT RS e Wth SRCH! B AP (b BB TyBeRun-
| ez e eftlr 1 ¢ toierf rivedi Hied . pr@esamespm,ﬂzgmerheysadesasebed

[ é’l%%'g i t_g % qu:l] ybdenum contai ning friction
rr%aiwﬁ éj%l%%l describes | ubricants which
conprise VI inprovers which maxim ze the action of a

s yhderuny; basgnd riicidan Amd fb8ﬁ81§t‘§n§a'& PebW ueds
as described in W 9524458 are cl aj ned 5 U§ 392

TR TR BRUBTS TartRe CORsTEP | Y bPREBNpotingES @R ﬁnsure an
pﬂm@n&m ttN\Dc]Cry@.é@hﬁrxyfrid:ﬂgéna]]dceﬁsaldﬁe af roller
r%)r oved filmthickness in frictional contact of

"I%eari ngs.
This patent 1is the basis of what are known as

traction fluids, i.e. lubricants which, owing to their
frictional properties in the hydrodynamic region (at
high_ speeds), can transfer forces wvia the frictional
contact. Degired here are particularly high traction
and frictional coefficients in order to make the force

transfer as efficient as possible.

From this are derived a serieg of patents which also
describe polymers, polyalkyl acrylates or methacrylates
or other VI improvers with c¢yclic structures. These

include, for example:

e WO 8%502911/EP 339088
e JP 61044997
e JP 61019697

However, the contents of these patents zrelate to the
achievement of a maximum frictional/traction coeffi-

cient under the abovementioned hydrodynamic conditions
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N.B.: This patent is the basis of what are known as

20 traction fluids, i.e. lubricants which, owing to
their frictional properties in the hydrodynan1c

regi to h speeds), can transfer

#ﬁ?c OK%I céﬁtact Desired-here are pg??? ?Hb?/55§032
hi gh traction and frlctlonaT coefficients in order to

fheforge 2 trépfé@{oﬁéleftcwts% a éJOSééPg@ated

romthis are derived series of patents
desErliaie Jpol ywier s2 péPPﬁPF@?Fltacrfwlﬁt es Wfen though  the

neihaEndatss cid otheriMail r@f@y@fﬁlé\eths cyg@bbetant for
structures., Thes %gfnC|Ud
el

for e
iepl k80 0425951 17 b1 01 1@%@%1‘3%8 and in
HewaieTu 1 dmevconirepfsv@fst hiese th&t eopsosttat eff othhe of
hleve nt, of a ma rictional /tracti on coef
QﬁeLl %$htﬁ enéguio%edhﬁygrod §£ﬁ$cl%%n @kfﬂlng
m@tzaﬁﬁl1@592@@PCTAEQ@OO©EOO®@32d E¥iconader mﬁhuh t hehe

i, sepay at | et -
Iﬁ%rlcant fﬁ?ﬁﬁﬁéieﬁéihou t he lfﬂg?uen%%y% yOﬁS were
firjvasteeat ost dperkyesans ?Frp@llt aftha cﬁroultqqe%]@atp i ag;mem

tﬂaerlei‘g‘ e6fc10fc tHeg@i bhaiaddiekiNes tard dehdeiiaf tiSUhagher

dnprovers is the opp03|te f. tha of those which
éﬁﬁésIFEtHéVb a fricoff ﬁcﬁ§H|Fy|ng Z%Y?Bﬁn%n T.;

wm&daaﬂtt(ﬁ T 2ach f T .ct | vamanddis, Hhe Témact ivn; Sekiyu
tj.es qQf. y ol utd-0 were investigated by

&io éh qﬁsgaﬁ %?ggﬁd ?ﬁth%dlyners 10 havi ng

cycllc S|de chai ns exhibit a tendency to higher

- Céﬂé’”ééiéﬁ@ffi@nlEEQEEtﬁlrént SreEakanis, Eome of them

Yamada, Y. Tezuka, T.; Yamanoto, H.;_ Tani
SeRtyeVeasidRdi shPR( 1889) , Inblesnces £ POisfmﬁﬁSt hen the
Feliflidnad Ipetr@odindne SfaleMRAicantsO@arobel Fotnd:

From hig friction experiments on lubricant oils for
automatic gearboxes, Kugimiya comes to the conclusion
that viscosity index improvers, both polyalkyl
methacrylates and olefin copolymers, have no influence
on the frictional properties of the oils (Kugimiya, T.;
Toraiborojisuto (2000), 45(5), 387-395).

Similar results are obtained by Rodgers et al. for
polvalkyl methacrylates, their N-vinylpyrrolidone
copolymers and polyisobutylene in lubricant applica-
tions for automatic gearboxes (Rodgers, John J.;
Gallopoulos, Nicholas E; ASLE Trans. (1%67), 10(1),
1062-12, disgcussion 113-14). Neither polvalkyl
methacrylates nor PIB exhibit a change in the
frictional characteristics (frictional curve). Only

PMA-N-vinylpyrrolidone copolymers lead, if anything, to

a lowering in the static £frictional coefficient.

However, this behavior was attributed solely to the

higher viscosity of the oils investigated in the study

and comprising VI improvers, and not to the strudture
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controversial, on the influence of polyners on the
frictional '‘performance of |ubricants can be found:
From his friction experinents on |ubricant oils for

2@03?58E?ib§?g§arboxes Kugi m ya comes tﬁbf}%?%q96/003032

concl usron at viscosity index inprovers,

pol yal kyl methacryl ates and ol efin copol ymers, have

ngei pRLUEHEEe PN the frictional properties of the oils
(Kugimya, T.; Toraiborojisuto (2000), 45(5),

387-395). 25 Simlar results are obtained by Rodgers
e@uﬁéelf@E a@0|¥éb5¥t Eghaaﬁﬁyh@@@%veE@eM&lch form up to

N-V|n rrolidone p ners_and i sobuty| ene in
e PEaR SR ERIRE (onerT OF L Gue omePrEAged bbocan Fhus
(gnﬂgersheJahmainme&a A Hdﬂﬂulbﬁltbhghﬁka&tEbnAﬁbEge to
(1967, (1) 102- 12 di scussion 113- 4 )
l\%l?‘ﬁer po‘rf(’sﬁcll‘br<r)1ﬁJ arfqu]acrycf ]t 65’ nor P exhl(b n)se:L’ S.i
chamgehi Mt he fariidkte=sondl. ;char &oréeitst i csoffri duitommitive

Cﬁ'ﬁg\f?ﬂeeﬂﬁﬂ y (PN vigwl Dygd ol iglang sapol yneng diead, o011

t hi ng, to 35 a lowering in the static frictional

c%léw e9enend HERebeloovhis Pehkdbr vids BPEFi biltwdy . no
S@éﬁ?’l&@l&lgebehtvﬁgﬁr tHeSCOBHtiYt @fet RE NS polymers and
vesti ga in e s onpri.sin
ot ePe Penle o0, BhErEce iRl FenE CupragorEssggnce of
Pﬁﬁ'éERﬁ@ﬂEé&ﬁ)BO&thx&ceoistgt‘evmlyner. GQunsel et al.
report sone VI inprovers which formup to 20 nmthick

filnms in frictional contacts anq can thus 5 shift phe
i aceremeset tHedmai eEnglfri ‘éuldn thatgevieces bvgr index

Sim &gela@d rol | ing-siReads- (@HNSAlLkyT: | medBReMR1aMee  in
§%& H " Sociéty of Autonntlve i neers, 1996)
QQOQHB(}"%bJré%t Sigpigigant oqontHEs gtdg?gf’ the " film
Th b9y , S35- 102) . 1hBrﬁ.haﬁtSt;Uﬂy,a ncfrll&ﬂ:lwﬂasJ atbefact
bﬁ% ween tq§ ﬁ%ruct qf t he, pe xner eir
Herdie on e a 9ﬁﬁ Fri ctional |%ﬂ#% e 'of

Tribol. Trans. (1993), 36(4), 555—64)

From his wear experiments, Yoshida even concludes that
polyalkyl methacrylates accumulate before the actual
lubricant gap of a frictional contact at high loads,
and lead to oil depletion and thus to high friction in
the lubricant gap (Yoshida, K.; Tribol. Trans. (1990},
33(20), 229-37).

A problem with the known friction modifiers is thus
their cost. In addition, the sgolubility of many known
friction-modifying additives in new types of fully

synthetic oils is low.

Furthermore, many of the above-described additives
function merely as friction modifiers. However, it is
degirable that an additive imparts further favorable
properties to a base o0il. This allows the overall
addition of additives to be reduced, which can save

further costs.
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- abRurlPyt @fhéher 1IRF a¥lial 1

the lubricant mxture is given. In contrast, Sharma et
al. find that viscosity index 15 inprovers, in

parti cul ar pol yal kyl methacrylates in PAO nake no

' tribution to the film t f

I %??‘?:%ér:{tam §9§fr|ct|onal coEt act (Sha@cﬁl?%%%%}g%/obli%w
Forster, N.-H; Gschwender .; Tribol. Trans.
(1993), 36(4), 555-64). 20 From his wear experi ments,
Yoshi da even concl udes t hat EO| yal kyl rmet hacryl at es

| dBr itddif gpapoliegt of the
f ie@ééx@cﬂainﬁ@xﬂ&%ﬁ b r@blﬁ@aﬁﬁghl?n@f&@aelb@ @ik ction-

T BTG Bt VheRF aubiph S it pRPaficed( aggicutarly
R{2DenLPe=1B7) . IA prs:bherﬁumtﬂieﬂ hebkaown cffr | thhé opresent.

.fi.ers is. thus e di t
g%%%érfell?y oftoman@r noé\!}\% %gitq‘lrtlcq:rt ?sgn %gg?y e high
athipewesbi i view tyijods obrigbion syrvtett owi |(§L iss good
| Q¥ 5 L e PG - ﬁgrﬂfg%)abo¥ﬁgﬁ?SQQEQQQ1ty toward

additives functi on merely as friction _nodifiers.
oA ion t and  BEewRRl r A5EESthat 2BR X | Fe Hidar phear

fzcggiwaﬁ@/or ahl edaiepes,i eshd 0Oaddhaseesi Ishoth_lds also be
addi tion.of additives t.o

t he ov raI I
%’dﬁ@uﬁ 2EER SR Ur tHer Veb%t ?O%%GHB%%N
Féﬁ?l]l£P2tﬁOG‘/ O@Qﬂﬁﬁle9 id nfuléw cfyrdtiestpra opidist.,, It iiss a
f_th% t..o0f _the r v & LQVvi -
h y ef ?Jb?éél \1/:e ?:-I c P%n-eﬁfgédeljrlgl ﬁg}‘}a [ tc?q}/gé:%v\h?gﬁ\nde
H@‘fﬁ%dwbéahparxm cadgidition | hexgenirkekyontpofs fying

_fewﬂlfterr et Haihe pResend th@mewol?réﬁeQEQéﬂ!éd@f the

itives whi h have hl%a_ di spersi bi | i %

0SB pPEb ectt dir (1 g%od’lSrFé"tsé‘ItydeéE‘fiF atgproving
piaperti es), high stability toward oxidation and
thermal stress, and al so a high shear
These and further objects which are ﬁot specified
explicitly but which can be derived or discerned
directly from the connections discussed by way of
introduction herein are achieved by copolymers having
all features of claim 1. Appropriate modifications of
the inventive copolymers are protected in the claims

dependent upon claim 1.

By wvirtue of the inventive copolymers obtainable by

polymerizing a monomer composition which congsists of

a) from 0 to 40% Dby weight of at 1least one

ethylenically unsaturated ester compound of the formula

(1)

R ORl (),

RZ



10

15

20

25

10 resistance. In addition, the additives should al so

be soluble in large anbunts in very nonpol ar

| ubricant oils, for exanple in fully synthetic oils.

[ oy r object of the present t

pﬁ%&?ﬁe zﬁﬁﬁ%&ves whi ch, i ddi tion tgﬁg9ﬁ55956/803032

friction-nodifying 15 acti on, addi tional Iy inprove the

fmwwaaeﬁeré@é drlged ucbfl%%yql ! 'R” s gavjeu?ear or

VISCOSIt |n ex- | roving action’ These and further
%ﬁY%ﬂ%ﬁ a%p@%v%m%dfr9® %belélFPVbEHtatomsr

vytﬁ r:alauit:a:ﬁ @di%raﬂc\fﬁqésa{)epgzﬁfea{ﬁflqﬂ h}:ll:le r%yof raﬁngw@p of
c i 0 [ wa i nt.,roduction herein
B0 P oFnéPe chadi g ® OIS of ALlkyl
og;mup ]hawAprg diraratle o d faadddronsanfs, the i nventi ve
copol ynmers are protected in the cIainB 25 dependent
upon claiml1l. By virtue of the inventive copolyners
dbt dirvabl 8 Cbytopdd iy | Angvwaigbhenebasefpawi titdie total
lea‘i{h@%'@ﬁé O hPle) L1 O Qi 40 OY WehOhLOf ék at

one et hyl enically unsaturated ester compound
thReStor Ak a et@&’)lemceﬁulzf( | YRS IBENES066/ M@%md fo
REGH ERROQAHB/P03G32 - 10 in which R is hydrogen or '
methyl, R is a linear or branched al kyl radica
having from1l to 5 carbon atons, R2 and R3 are each
|ndependendiy hydrogen or a group of the fornula
- ' ich R is hydrogen or an alkyl 5 grou
havi 1 to,®Rrbon atons, b) from 10 to 99.{Bg
by weig d on the total meight of the
et hyl eni aIIy nsat urated nononers, of at |east one
et hyl enifghl | y (Onsat urated ester conpound of 10 the
formula (I11)

in which R is hydrogen or wmethyi, R* is a linear or
branched alkyl radical having from 6 to 15 carbon
atoms, R® and R® are each independently hydrogen or a
group of the formula -COOR'' in which R'' is hydrogen:

or an alkyl group having from 6 to 15 carbon atoms,

c) from 0 to 80% by weight of at least one
ethylenically unsaturated ester compound of the formula
(IIT)

R

RY N OR (i,

R8

in which R is hydrogen or methyl, R’ is a linear ox
branched alkyl radical having from 16 to 30 carbon

atoms, R? and R® are each independently hydrogen or a
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R6 Y ORs ((I), RS Oin which Ris hydrogen or
nmethyl, R4'is a linear or 15 branched al kyl radica
having from6 to 15 carbon atons, R5 and R6 are each

i ydrogen or a group of t f
-@§§§?ﬁg¥iq$%aélﬂw R ' is_hﬁqrqgen or gﬁTé?Engg{%B%°32

having from6 to 15 carbon atons, 20 c¢c) fromO to 80%

' C et hy ' ypunsat yur
L O patnd i Te Tarmi a (1SR Ry ) ey iy SPogen
(@ 191 alRyhmyneumiiaci Y ifs iy difoden 36 aretien 2tRMSirs
a linear or branched al kyl radical having from 16 to
30 carbon atons, R8 and R9 are, each independent |
H@dr%ﬁ% of 5 VEP20067108956 FeAIEP2066) 063030638t 1 one
oF el eafi ddel +f ofimad ttur{EXR ' polan whieklk KRompdusid of the
q%dro en %ﬁ@ an al kyl group having from 16 to 30
carboh at , d) from0.1 to 30% by wei ght of at | east
one 5 ethylenically unsaturated, polar ester conpound
of the formula (I1V) R R12 )"~ Xg, 10 (1V), R11 p 10
in which Rig hydrogen or nmethyl, X is oxygen, sulfur

or an % no group of the formula -NH or -NRa- in
whi chR*&g i s tan al@i0radical having from1 to 40 {iV),
carbon a O is a radical which conprises from?2

to 1000 %£££on atons and has at |east 2 heteroatons,
R' 15 and afe each independently hydrogen or a
group of the formula -COX R10" in which X is oxygen
or an am no

in which R is hydrogen or methyl, X is oxygen, sul fur
or an amino group of the formula -NH- or -NR*- in which
R* 1is an alkyl radical having from 1 to 40 carbon
atoms, RY™ is a radical which comprises from 2 to
1000 carbon atoms and has at least 2 heterocatoms, R
and R'? are each independently hydrogen or a group of
the formula -COX'R*®' in which X' is oxygen or an amino
group of the formula -NH- or -NR® - in which R* is an
alkyl radical having from 1 to 40 carbon atoms, and R

is a radical comprising from 1 to 100 carbon atoms,
e} from 0 to 50% by weight of comonomer,

based in each <case on the total weight of the

ethylenically unsaturated monomers,

it is possible in a not immediately foreseeable manner
to provide additives £for lubricant oil compositions
with which the problems detailed above can be reduced

in a simple manner.

At the game time, the inventive copolymers can achieve

a series of further advantages. These include:
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group-of the fornmula -NH or -NR'- in which Ral is an
al kyl "radical having from1 to 40 carbon atons, and
RlO' is a radical conprising from1l to 100 carbon

QB0 &P §lobgom O to 50% by We' ght of %%?%99%6/003032

based In eac%icase on the tat wei ght 0O

_ et hyI eni cally unsaturated rmnomsrs 25 it is possible

a | fo ma PLAYi \
add| t ngtés P{}?QJ&{)“%&W E%éﬁfg%nggsl %lsb Eeﬂ?ggﬁdmg
t he probPRMstHet ai Ped AEFEOSEAY be’-rFtht?Uce%almpﬂhV%rs The

si mpl ey NBEAHE £y 3Qh£@x1b@p§@@En§Iagtléﬁelgngﬁﬂabyged for
copol yners can achleve eries of furth

advant R TheseVt R | udjéef?%f%%a/ 16@926the kinematic
PCT/ EP2DEOE HOBDS2 at 4@ C -arddiel 6 owEndd veso ol aomer s
exhibit outstanding properties as viscosity index
i mprovers. The viscosity index-inproving action is
exhi bitred, afdoiitiexanpl ehew tinveieience dopdlymers  have

K METd o Sies 05165 SOl IO0GLGATID  in

out st a3 t%eﬂ@ﬂwlﬁrl@@@tl &8ej nlowgbempanature

oi | comasdtinns. Jhe |}9é!\’-t§18@§£ﬁé@!reb}0 REAPEEbESE1 onal

can be obt ai ned b%%{%nl -r.ot a [ on vi scometry val ues

( MRV) Vi €1 dan BT ai W%H t 0 WPASRMOBTu ¥, Cprfined  to
scannmrsgrlvBrmoMarge,l danésyd=sniasy beéﬁfﬂém@rmmltt@ as

ASTM R int- i i ctiqn of the
i nvent Ve cop%c)%%ear%%ga% égg{éqo\é)e{%g?% pgpr point-
exanpliepayIASTMEL 8Fn of| ftivar gmmpvﬂ Wﬂﬂm@ﬁs cgan

are tgheAachipvrds, #o.2 JHRdater @J‘%@I‘i\f?'ﬁ’%rﬁt ure,

this can be achieved with véry 'smal [ anount’s of
copol ynmer of
> If particular flow properties are to be achieved

at a predetermined temperature, this can be
achieved with very small amounts of copolymer of

the present invention.

> The inventive copolymers have outstanding
frictional properties. Ag a result, these

copolymers protect surfaces from wear.

> The copolymers of the present invention exhibit
outstanding dispersion properties. As a result,

these copolymers'prevent formation of deposits.

> The copolymers provide excellent corrosion
protection properties, i.e. metal deactivator
properties.

> The inventive copolymers bind metzl ions in an
outstanding manner. This reduces premature

oxidation of lubricant oil compositions.
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20 the present invention. - The inventive copol yners
have outstanding frictional properties. As a result,
these copolyners protect surfaces fromwear. 25 - The

GRPC) YOBf S P24 he present invention exhigbipl g 2006/p03032
out st andi hg cﬁspersu on properfies. As a FeSul . ese

copol ynmers prevent formation of deposits. 30 - The

Copol yFRL s pf eéz@@i@é(‘?d £6PL1 GREFOST 0Ban Pr ohgct i Bg'erﬁgred

properties, i. netal deactivator properties.

i nventiRAFRYPOIYYAEFfs bind metal ions in an 35
out st andi ng manner. This reduces premature oxidation

| uri cant oill conpositions. W 2006/,105926 s
S s RoBg0aTets 1exhiBRE, HIRE e RE R aRe) yERbI LY
can beamt epsw ethenimmdidensramft yetablEe copol yners
exhibit high oxidation stability 5 and are chemcally

very stable. The conpositions from which tlhe' i nventive
CBpol greposisiensbt Bferad whdmpy | ke edputsrgliye copolymers

(e h) apkykakes. -SRbLALes andlr; fiunpratpscwhhepyhaves,
different alcohol 10 radicals.. The expression

RN r A 5" CeReBADESs @H i Che G A at BTy alcohol
addd dles, and ?I}c;pﬁ‘egis&bw e‘?_iqr@étl}i)r&frﬁl/%ed_’reéﬁcompasses
monqmer s .are w dely known, e al kyl . radical nmay

T S 5ol pansiBuetls fia or 68 ridrrwArL oY Ehe
i’crmnt‘ﬁh&ec:om@q:msar@ wxxﬂﬁhy nabden meyheoatlayh fadiwal
QnaFyo bAéOO -iggeéagﬁg%% 14l orpﬁfrta!n%ﬂ from0.5 to 20% by

wei“ght’, e total weight of the
et hyl eni cally unsaturated nononers, of one or nore

etiptharical #yomnsghyeat ednest hvedd GRNMPOUEIS RheddI are
tﬁggggﬁ%t&k? ﬁay contain from 0 to 40% by weight, in
particular fxom 0.5 to 20% by weight, based on the
total weicht of the ethylenically unsaturated monomers,
of one or more ethylenically unsaturated ester

compounds of the formula (I)

R
RA A ORI 0}

k2

in which R is hydrogen or methyl, R' is a linear or
branched alkyl radical having from 1 to 5 carbon atoms,
R? and R® are each independently hydrogen or a group of
the formula -COOR' in which R' is hydrogen or an alkyl

group having from 1 to 5 carbon atoms.

Examples of component a) include

{meth)acrylates, fumarates and maleates which derive

from saturated alcoholg, such as methyl (meth)acrylate,
ethyl (meth)acrylate, n-propyl (meth)acrylate, isopro-

pyl (meth)acrylate, n-butyl (meth)acrylate, tert-butyl

(meth)acrylate and pentyl {(meth)acrylate;
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R3OR (1) R2in which Ris hydrogen or nmethyl, R is
a linear or branched al kyl radical having from1 to 5
carbon atons, 25 R2 and R3 are each independently

ro of the f la -
W&? %Egﬁéﬁﬁégganuglkyl Sr a&nﬁaslng frgn(%P?%057085032
carbon atons. Exanples of cghponent a) include 30 -

| eat
(ERILEBEA oy oun Uy 2hese LR 40 ot i per B
(aﬁWYQ%ﬁﬁylate et hyl (nmeth)acrylate, n-propy

(et Blt€as | SIOPER- AO¥i vE MBLBhaGHY baﬁeatedbawbhols,

(et h)acrylate, tert- (et h) acr e and. pent

(%cfkh)ca%r?ra%%wv@zé@@)ﬂ%@@?@lﬁﬁf £pbo 55/ WOAGE; aCﬁﬁate

cyred opddgyl (i) a@eyddtad es such as cycl opentyl (neth)

- acrylate; (neth)acrylates which derive from

unsat urated al cohols, such as 2-propynyl

(aeet hg acfyticher atbybtiheenﬁacryhatecoﬁpaaﬂtvbnyl to be

(R AAC HP! oy PoRELUE! BEERCOSI] Uos TP weigne, in
ions T b nerize contaln rom 10 t o

a9 9% byl atei frem T tcpa?!ﬁ'ﬁ claYawem n 2b28ed 98y bie total

Wel g Baseghon éﬂ?ﬁ/lteQI:@al]lQ/ WﬁhQQEuQétéﬂe monomers, of

et hyl eni cal | y unsat ur at ed. nononer s, one or

nor e

My| BRI IS BhS¥E ERAFRHL véspélﬁa&b?fﬁa;&ﬁldsestzﬁrt Fempounds
fof mHa {ddulR RGIOR4 (i{), R5 15 in which Ris
hydrogen or nethyl, R4 is a linear or branched al kyl
radi cal having from6 to 15 carbon atons, R5 and R6
are eachgi ndependently hydrogen or a group of the
forﬁgla O0OOR" in which R' is hydrogen or

OR4 (

RS

in which R is hydrogen or methyl, R*® is a linear or
branched alkyl radical having from 6 to 15 carbon
atomg, R° and R® are each independently hydrogen or a.
group of the formula -COOR" in which R" is hydrogen or

an alkyl group having from 6 to 15 carbon atoms.

These include

(meth) acrylates, fumarates and maleates which derive
from saturated alcohols, such as hexyl (meth)acrylate,
2-ethylhexyl (meth)acrylate, heptvyl (meth)acrylate,
2-tert-butylheptyl (meth)acrylate, octyl (meth)acryl-
ate, 3-isopropylheptyl (meth)acrylate, nonyl (meth)-
acrylate, decyl (meth)acrylate, undecyl (meth) acrylate,
5-methylundecyl (meth)acrylate, dodecyl (meth)acrylate,
2-methyldodecyl (meth)acrylate, tridecyl {meth) -
acrylate, G5S-methyltridecyl (meth)acrylate, tetradecyl
(meth)acrylate, pentadecyl (meth)acrylate;
(meth)acrylates which derive from unsaturated alcohols,
for example oleyl (meth)acrylate;

cycloalkyl (meth)acrylates such as 3-vinylcyclcochexyl
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20 an al kyl group having from®6 to 15 carbon atons.
These include (neth)acrylates, fumarates and nal eates
whi ch derive fron1saturated al cohol s, such as hexyl

(st 25 2- et hyl hexyl (neth) Y/ :
E%t%?@ffyb acrylate 2-terfs butylheptsﬁﬁ(E%Pﬁfs/003O32
acryl at e, octyl (met h) acryl - ate 3-isopropyl hept yl

( (rRL ) PO W B e, non&&cigﬁéﬁ%l acrmleeh%c@l?ﬁxke, bornyl
(neth)acrj¥ate undec acryla

5 (e Ry TiRdees (r?éiqw) a&épw Y %ﬁ”é?:‘il:ror{dﬂé”t%) fumarates
aghy | md Psa380s 2- net hyl dodecyl (neth)acrylate, tridecyl
(meth)- acrylate, 5-nethyltridecyl (neth) acrylate,
tetradecyl (meth) acrylate, pentadecyl (neth)
armyladdmtlémﬁthﬁheryhamememhimhxdaréye toonbe wused in

e D

%%#acrj? @{&Q cyc?%§$%1§§ ?h?3§¥g %tggog chto 80%
3&W|M§i@¥tlohéﬁ?ﬁrabi2066b1059251?1H3@?2D@6W6@9b32 based
cret DAy %@zgh%y%ph%w éﬂ?ﬁﬁ@f&yiw eun@.QEﬂYcEted

(met h)acryl at e; al so the corresp ondlngry umar at es
AR et es°f 59 addi t TOFE t FEDABREFER IAYxt UPESTtHEated

b e b dnpordeid rsange: Wdinihe (1mvention may contain
fromO to 80% by weight, preferably fromO0.5 to 60%
by wei ght, based on the total weight of the

et hyl eni caldy unsaturated nononers, of one or nore
et hyl eni calty unsaturated 10 ester conpounds of the

f or MRPa (III) CRﬁ? {[}, Rg in which Ris hydrog r
jfgzar or 15 branched al kyl radiggﬂﬂ
haV|ng fron11 to 30 carbon atons, R8 and R9 are each

ch R'' is hydrogen or an al kyl group
having from 16 to 30 carbon atons. 20 Exanpl es of
component c¢) include (neth)acrylates which

in which R is hydrogen or methyl, R’ is a linear or
branched alkyl radical having from 16 to 30 carbon

atoms, R® and R’ are each independently hydrogen or a

~group of the formula -COOR''' in which R''' is hydrogen

or an alkyl group having from 16 to 30 carbon atoms.

 Examples of component c¢) include (meth) acrylates which

‘derive from saturated alcohols, such as hexadecyl

(meth)acrylate, 2-methylhexadecyl (meth)acrylate,
heptadecyl (meth)acrylate, ‘5-isopropylheptadecyl
(meth)acrylate, 4-tert-butyloctadecyl (meth)acrylate,
5-ethyloctadecyl (meth)acrylate, 3-isopropyloctadecyl
(meth)acrylate, octadecyl (meth)acrylate, nonadecyl

meth) acrylate, elcosyl (meth) acrylate, cetyleicosy

(meth)acrylate and/or eicosyltetratriacontyl

(
(meth)acrylate, stearyleicosy (meth)acrylate, docosyl
(
(

meth)acrylate;

cycloalkyl (meth)acrylates such as 2,4,5-tri-t-butyl-3-
vinylcyclohexyl {meth)acrylate, | 2,3,4,5-tetra-t-
butylcyclchexyl {(meth)acrylate;



10

15

20

25

30

derive from saturated al cohols, such as hexadecyl

(et h)acrylate, 2-nethyl hexadecyl (neth)acrylate,

hept adecyl (neth)acrylate, 5-isopropyl heptadecyl

(WL hgrybabse 4 Lert-butyl oct adecyl (B 032
octadecyl (meth)acrylate,

3- |sopropyloctadecyl (meth)acrylate, octadecyl

(Sﬁwiﬁﬁiyﬁé&ﬁacfyﬂégégyéuclﬁ”&é h)acryl ate, eicosyl
acrylate, cetyl eicos (et h) acryl at e,

s%%a?if%?%%% e%%%?ﬁX%cryW%%EaCHBéé GF (ﬁB@h)a@ﬁﬁPatethe
apdt-oEcpbeOsyy t Blnatst 8€oahy | maBOata®t h) acryl at e;

cycl oal kyl (nmeth)acryl ates such as

2,4,5-tri-t-butyl-3- vinylcycl ohexyl (neth)acrylate,

2T3e4e5tEEtmam@o mgyﬁiohekyhg(uhahmaaﬁybhbé MABical,
CDABLI05020 ESILSRRPe! 805R, 110, (BN 18 beainea, con

nesaEetyl at €Y andreadd e (@mtrl@m’ymat@ef,unarfamagates

ahgh oBd £at §§d/ ér Thge eé%@‘:e%ﬁ&ﬁ@h&ﬂgs a\eﬂlHE %1%%”9091 idfhain
al cohol radi cal especi al ggonents and (C

cEREPE GbteahRE féﬂhlcélxaﬁﬁ}’l@ra Yr egeﬁﬂﬁg a mixture of
(é@ft@:}@pr gf@f esexhmphe aL eﬁethmatﬁeguaafandmﬁht hﬁilfferent
rres ondal n S.Wt on chal att conols
PR R PRy TAAieA i Ther & Kaftey hdhRonots
ekarblide ( EbhRdcofct®s 7@iLLh adid f exenfhlcbbod&hapno, Oxo
I T t ngl
% {)}&+]((§;’lq'7l ?isaphl %ﬁ %Fgé% q‘(f%q'@gga)ol cf;lléq%) %95 and
oPoP( r EYPEGO; mm r)Céedingl f ot ( r§usi@ct@ma| ( FybH) ;
m%z@hfﬂh(r)rlctxypeSE é;“molsﬁ efa|h&8) 6%®f afl@NY(Ethyl
anaQ a an
D ArE a3 ae | oot T 1T 3§ Neodol®
um\éoghe)ngmdanmm@mw) HyZE:F(I{O)SJ@l bnAG)Lo(:::oo_'L@ types
a [ re o 1.S),
AR ) AEVORERE (12 ARA GBEAIE) S PR L 0 a1 s
KMMﬁM(rﬁalﬁm%®(3@65Cﬁéﬂ@c@h@mlcabs .

As an obligatory constituent, the compositions to be
polymerized contain from 0.1 to 30% by weight, in
particular from 0.5 to 10% by weight, based on the
total weight of the ethylenically unsaturated monomers,
of one or more ethylenically wunsaturated ester

compounds of the formula (IV)

R
RIZ 10
- XR. (IV),

Rrll O

in which R is hydrogen or methyl, X is oxygen, sulfur

.or an amino group of the formula -NH- or -NR®*- in which

R* is an alkyl radical having from 1 to 40 carbon

atoms, R is a radical which comprises from 2 to
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As an obligatory constituent, the conpositions to be
pol yneri zed contain fromO0.1 to 30% by weight, in
particular fromO0.5 to 10% by wei ght, based on the

tt@éazjzoél\@ :962%92)% the ethylenically unsatuy 'i:%t/%:%zoos/oogosz

nononer s, one or nore .efhylenically unsaturate
ester corrpounds of the fornmula (IV) R R12 X10 (IV),

Fwoca?ocafbcy&{" GRoRsl Sl dnggencor dmihyh, médsS-Rpman, rY:
sul fur.. or an am no roup of the formula -NH or -NRa

.fﬁﬂ%R h 2¥®& P&Chn Jé}daae téé’l BT e r 6 B t9r@p of
G Oflo rrih DTS- CEX AR Y'S iay nadigralx Wt[@ho:ﬁjﬂ@@ﬂii sesahr amino

2 to WD 2006/ 105926 _PCT/ EP2006/ 003032 | Q- .
Hroeh 3% g'g %%aat Iﬁgas? 2 %gt er ojal?oWElcél% ahd 2"
Fé]Jan]r eradidal ridepangeht by hydoogencarbangabamsof antha'®’

group 0 %forrﬁﬁﬁ% JN%QOW&?VEV% Cﬁ{]ﬁgggls an

5 al kyl radical having from 1 to 40 carbon atons, and
RID" Fodmubal @ﬂerﬂ xCQRPId:§/dag f rsQIﬁ!flaxt Q2d 08n CQM_’HB group

atorrB In for V), X7i's .oxygen,_ sul fur, or an

& nbh §r SGF™ER t T oPFul AR NH-LTHr W NF@& Rn 1fhidh Rakyl

iaditaAl Knhvid§ riadiccal haviag, f pe@fkra®140,from 1 to 4
preferably from1l to 4 carbon atonms. The R11 and R12
(5 Oé}sa%ﬁnsf ormula (1V) are each independently
hydrogen or a group of the formula 15 -COX R10 in

W L£h Xt ;\ﬁ@an é&’iéé‘i or, an ﬂ%ﬂ}nﬂﬂagro(liﬁr of Jthe cach
fornmula - ﬁ \/\?1 Ral"1s an alk
rigefl axandegit Iig fmaiﬁqgetrb 4@L”ca€:1 bosratenmsot préh@r abpymula

freggn ke 0114 HR{bANxat 98B ox34 Qangulfﬁraoi-aahcalmno group
conprii Si m1l to 100, Igraaferabl m.Jl to 30 an

r.o
5 e Egéiﬂ@ b YT 6th 171D 15 ICarBbit At s LR 4l
exariessl onatriadi dalonconpitiosi g taeboh tatdf), carbbatrably

from 1 to 4 carbon atoms, and R is a radical
comprising from 1 to 100, preferably from 1 to 30 and
more preferably from 1 to 15 carbon atoms. The
expresgion "radical comprising from 1 to 100 carbon®
indicates radicals of organic compounds having from 1
to 100 carbon atoms. It encompasses aromatic and
heteroaromatic groups, and also alkyl, cycloalkyl,
alkoxy, cycloalilkoxy, alkenyl, alkanoyl, alkoxycarbonyl
groups ahd hetercaliphatic groups. The groups mentioned

may be branched or unbranched.

The R'® radical is a radical comprising from 2 to 1000,
in particular from 2 to 100, preferably from 2 to 20
carbon atoms. The expression "radical comprising from 2
to 1000 carbon" indicates radicals of orxganic compounds
having from 2 to 1000 carbon atoms. It includes
aromatic and heterocarcomatic groups, and alkyl,
cycloalkyl, =alkoxy, c¢ycloalkoxy, alkenyl, alkanoyl,
alkoxycarbonyl groups, and also heteroaliphatic groups.
The groups mentioned may be branched or unbranched. In

addition, these groups may have customary substituents.
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i ndi cates radicals of organi ¢ conpounds having from1
to 100 carbon atons. It enconpasses aromatic and
het eroaronmati ¢ groups, and al so al kyl, cycl oal kyl, 25

k , alk I | k I, I
Hoopapponion dkenl kol sabagonchonoss

mentioned may be branched or unbranched The R10

r@%&@i%ﬁe%@s radical ﬁ&rmré}@n{r&qé roml%eta% 1%@1 b§9nbﬁed

particular from2 to 100 from 2
Boh Srowes Thavergr e%%‘i"én 1'r§éP| cal TR s.aﬁ@nﬁ romt O

%xarﬁpllefj)oomﬁalﬁppn" eaﬂyczta: e@ﬁ)@ylcal gaua{yli),r gaﬁéﬁtyl 2-
S avi n 0 ar poon at ons,

TR o it RSl ST GRe R | S2RBR o Eamgexaple
ai)ky]lqpé}ﬁzydyclamﬂ kglclahkayy ; cgr:dmatkoxygrcalp@enysluch as
rbo l an
?ékﬁ(er oal 1 ph%I E)%)‘% dpsam{ “fgeggg‘g ps)é %e eston%rdmrll%s’ gster

ey zougie ot hﬁi@rﬁ@r&:hed In addition, these groups _may

have customary substituents. WO 2006/ 105926

PCT/ EP2006/ 003032 - 18 Substituents are, for

AGHATENT | f€ar Hifd BrasehddT al @Wom@téﬁpsgﬁﬁiv*}?ﬁg feBRe

Jrat@cl@ﬁlc‘sgrbﬁ:ﬂ RS, |fOQ; @E@:cglﬂielt B}tbma@tlbw compounds

r opy ut ent net uty

AP e sabs, Haim Gl €05 Ly LPBREAYI Hanfrom € to

| okexylon asbombi c Beloepsasucdtbs oqiemd denote aryl
n up e ar S, ES r S

o2t RRnIER e, ol OfRe T OMES P SHoudl PUE® been

g agendY e N 1/l cafs lefastonewo oﬁdﬂ@IC?@VCICFH: groups

H LB L MRS kkgavs, naywr &fed abh¥c ££88v-6mh0: 20g-bips
articular from6 to carbon atons. Heteroaronatic
S'I‘aé’dﬁ‘égdfé??&é)’ &1t 9%}:@51? Y9Sxhi ch at | east one CH
group has been replaced by N and/or at |east two

g\lj cent, CH ou %t15 h%\c/)e een relgl aced b Sf NH gr
Hét'eroar § groaps “MRavicng PronF3 to 15 EarD
@tcmmrdamt:tjmawldihor tlhlet efogeurabic devdps pEeberrednizane,

naphthalene, biphenyl, diphenyl ether, diphenylmethane,
diphenyldimethylmethane, bisphenone, diphenyl sulfone,
thiophene, furan, pyrrole, thiazole, oxazole, imida-
zole, isothiazole, igoxazole, pyrazole, 1,3,4-oxa-
diazole, 2,5-diphenyl-1,3,4-oxadiazole, 1,3,4-
thiadiazole, 1,3,4-triazole, 2,5-diphenyl-
1,3,4-triazole, 1,2,5-triphenyi-1,3,4-triazole,
1;2,4—oxadiazole, 1,2,4-thiadiazole, 1,2,4-triazole,
1,2,3-triazole, 1,2,3,4-tetrazole, benzo [b] thiophene,
benzo [b] furan, indole, benzo[c]thiophene,

benzol[c] furan, iscindcle, benzoxazole, benzothiazole,

benzimidazole, benzisoxazole, benzisothiazole,
benzopyrazole, benzothiadiazole, benzotriazole,
dibenzofuran, dibenzothiophene, carbazole, pyridine,

~bipyridine, pyrazine, pyrazole, pyrimidine, pyridazine,

1,3,5-triazine, ~1,2,4-triazine, 1,2,4,5-triazine,
tetrazine, guinoline, isoguinoline, quinoxaline,
gquinazoline, cinnoline, 1, 8-rnaphthyridine,

1,5-naphthyridine, 1,6—naphthyridine, 1;7rﬁaphthyri-
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accordance with the invention derive frombenzene, 20
napht hal ene, bi phenyl, di phenyl ether,
di phenyl et hane, di phenyl di net hyl net hane, bisphenone,

‘%cphﬁﬂi/é 9gdRne,  thiophene, furan, pyﬁé?/ﬁpzoos/oomaz

|azole oxazol e, imda- _zgqle, i sot hi 226
|soxazole pyrazol e, 1,3, 4-oxa- diazole,

Zindi Qﬁﬁﬁﬂéléz§né 0§§§h€6@?§&m&d§nﬁ 29d-hipdi agoleidine

1, 3, 4- triazol e, 4-friazol e,
Prz ‘”Sﬂtr}‘?]ﬂt?éﬁiﬂf- 14}% qilltl?‘q]alz?o}lrée' Cill%h%lb]xa%"r%%’éi eanthra‘

he21e4; th:i:éstﬁﬂc@iﬁ{ﬁ;lelb 2, Hergicb%i@ﬂﬁladﬂaio& I rligéz?&@oxadl-
trazol e enzo thio ene Nnzo ur

ﬁ%dj&e %@ﬁ‘f&?@fﬁf#&ﬁhen% 11%8% ﬁ%&?%]fﬁ?%%z‘LPJ’IaZlginef

|bamzmmynamﬂdamzoxazbénzobenamineazoh@ﬁolbannen1dagptﬁdo—

% nzhﬁﬁ%géﬁggbéﬁﬁﬂéénzo F?§§L|éyr£%ﬂ%§ﬁy f%e' carba-

diHeénz otaﬁllépﬁéﬁ@r ceRhbazsgliae, pybeamqulncbl plym di pleenoxa-

RARRZI neaph‘i’éﬁﬁ@@l@i§z1zﬁ’d“ m %Ic&%dlr%m dazi NeenBSpteridine,
1, 3,5-triazi.ne, , triazine, 5-tri.azine,

@ﬁn&ﬂt#éol&aenaﬁdné)hqr@&&arﬁm neeacah|crfo>aﬁﬁ% may also
Quitiazellilpe beCisnbelkinatred,. 8- napht hyri di ne,

1, 5- napht hyri di ne, 1, 6-naphthyridine, 1,7-naphthyri WO
2006/ 105926 PCT/ EP2006/ 003032 - 19 dine,
ﬁﬁuﬁhabmﬂene;e@)yalkﬁabyBirMU@isneJ,ncpludmethpt geitdiyle erhyl,

i Zi i noki di et
%E%mé%ﬁ%ﬁ er2oSThe i S ab 6, Ba ey,
5?6¢e Uﬁ§ﬁzopyr|¥ﬁ¢%¢a%enzopypﬁﬂﬁﬁé benz chyret i brEy1,

2, heazepyhiTbebpel , benzot heagine, | ndl@é;b@yne pyrigto-y1,

AR e T ey

phéroya- Zcodecyphepehhbdzcpe, aadrtdezebhepsyl group.
benzopteri di ne, phenanthroline and phenant hrene, each
of which may also 10 optionally be substituted. The .
phef er rracke fsdd gr oapslpadkude t lmramishyl , ischyfle the

BYBRBbrobY2PT OP¥L 1LY, 2R ety TBt hYl RFORHexy 1,
cycloheptyl and the cyclooctyl group, each of which is
optionally substituted with branched or unbranched

alkyl groups.

The preferred alkenyl groups include the wvinyl, allyl,
2-methyl-2-propenyl, 2-butenyl, 2-pentenyl, 2-decenyl

and the 2-eicosenyl group.

The preferred alkynyl groups include the ethynyl,
propargyl, 2-methyl-2-propynyl, 2-butynyl, 2-pentynyl
and the 2-decynyl group.

The preferred alkanoyl groups include the formyl,
acetvyl, propionyl, 2-methylpropionyl, butyryl,
valeroyl, pivalovyl, hexanoyl, decanovl and the

. dodecanoyl group.

The preferred alkoxycarbonyl groups include the
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tert-butyl radical, pentyl, 2-nmethyl butyl, 15
1, 1-di'net hyl propyl, hexyl, heptyl, octyl,
1,1,3,3-tetranet hyl butyl, nonyl, 1-decyl, 2-decyl,

updesyhs dgdesyl . pentadecyl and the el Goayle0rquho030s2

pre rred cycloalkyl ar s include
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclnbe é(l:b@zgglthe c h%%%Eé'rb% 4D, ‘Lily’}g y&i g%oin%/l

tlona y's tltute ranc ed or
Euypxg%nla@nﬁs TR tor ket tepF e P By W&@W@@r@@eyl
t@emHtHylhe i&kycagbﬁﬁﬁﬁy|d%d%Tﬂ%?@ﬂrbo%yhuh§ﬁybodecyl—

enten%n decenyl ‘and the 2-eicosenyl group. The
p? e7TR %}k%ﬁ?vpgroups i ncl ude the ethynyl, 30

propargyl, 2-nethyl-2-propynyl, 2-butynyl, 2- pentynyl

t he roup. The pr erred Ikano rou
P e 2 depn A BoyPe BRehflRy Rl RS SHouBOtRRae
Zhﬁ@rhqapb@plonyd;CBmtyuwl or8h waferbyb pifvakeoentioned

B§%$PQ¥£edd$§%£ng the dodecanoyl group. The

erred a yl groups include the WO
2006/ 105926 PCT/ EP2006/ 003032 - 20 net hoxycar bonyl,

ethox ysarfamda ey@@eém@scpongfeup@utﬁmqﬁieboeyrbaoalkoxy
tert- butOX£carbo | oxycar bo

TR | h¥ 9?8xy8’§’|ddi?rﬁﬂ%od’ecy¥%‘g%%]rboﬁ§l SPdodEy| £he

ox yopehamy omgd upre Herhed pred lesd oy Bl deoxypgr oups

i ncl ude al koxy groups whose hydrocarbon radical is

one of the aforenentioned preferred alkyl groups. 10
THee ppetéereddc helteablorysgrdupd i ace udesegotoabkdhe R

%Q&P@aﬂmo%cﬁﬁ%m%ﬁ%&ﬁ adi ?@ltrbt?_y e@ne Oéui_ﬂ’lfr boron,
af orenenti oned preferred cycl oal k gr ou

pF et bFPRd %%@er%%@%ﬁ%oﬁ%$ch EF%f%F%§§ﬁt gﬁlﬁﬁe gigen to

oxygen and nitrogen.

The R'Y radical comprises at least two, preferably at

least three, hetercatoms.

The R radical in ester compounds of the formula (IV)
preferabiy has at least 2 different hetercatoms. In
this case, the R radical in at least one of the ester
compounds of the formula (IV) may comprise at least one

nitrogen atom and at least one oxygen atom.

In a particular aspect of the present invention, at
least one heterocatom in the R® radical in at least one
of the ester compounds of the formula (IV) may be
geparated form the X group by at least 4 atoms, more

preferably by at least 6 atoms.

The R radical in at least one of the ester compounds
of the formula (IV) 1is preferably a group of the
formula (V) '
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‘15 radical include oxygen, nitrogen, sulfur, boron,

silicon and phosphorus, preference being given to

- oxygen and nitrogen. The R10 radical conprises at

fﬁgséﬁ% 10 §§§%erably at 20 | east thre%nggggbggy?P%§32

radical in ester conpounds of t or mul
preferably has at |east 2 different heteroatons.
this case, the R10 radical in at |east one of the
ester ngconpgr nds of the formula (1V) may conprise at
| east ogen atom and at | east one oxygen atom
In a partﬁbhlar aspect of the present invention, g\},
| east one leteroatomin the RLO radical in at | east
one 30 ofRifle ester conpounds of the forrmula (1V) may
be separated formthe X group by at |east 4 atons,
nore preferably by at |east 6 atons. The R10 radica
in at | east one of the ester conpounds 35 of the
fom mwhachl %) diss aprecbema@tyngx group ofvtihg Frommil at¢Vpo0

B st SILERIND EEACS oo 2 LA M, on

500re cRFBERTabbs L rpreflerthl  PoRbAnT 508, caTBorEhe R

aA@@Bandra&mse pref epahl nﬁde@@nae&m@O lﬁﬁiﬂlﬁﬁan or an
atons, and the R13 and R14 radlcals are

‘T‘]Jd}ébjen@éfﬁ’luipy R9¥rBget ™ ah &P kyAC g?%ﬁ}ﬁoﬂa\ﬁt@“% r offP<e

]pféfé%hbhyboﬁramon& s e 2pr ebardbhy fateomsl tan?0 most
g%%g Qr%% f%g% WPS%O p£eE%&%Q> 5E8ﬁgl t e§ gQEQEEE%Pn

expressiton 10" "connecti ng group "havin
1" ¢oniBOEk Ty bgnoaporelvinchdfrates reaei 68I0s efrkpmyanrems™

COMpRMNAS %&bcg@g%@%rgfamr@ Iedip Q0N S AROPL ALBHBrise

It enconpasses aronatic and heteroaromatic groups,
aﬁ@m&|%ot%|§9@’C@§§p%agk9ms It encompasses aromatic and

hetercaromatic groups, and also alkyl, cycleoalkyl,
alkoxy, cycloalkoxy, alkenyl, alkanoyl, alkoxycarbonyl
groups and hetercaliphatic groups. These radicals have

been explained in detail above.

The preferred connecting groups in formula (V) include

groups of the formula (VI}

Wa¥

(VD),

in which n is an integer in the range from 1 to 8,

. preferably from 1 to 6 and more preferably from 1 to 3.

The R'® radical in at least one ester compound of the

formula (IV) is preferably a group of the formula (VII)
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al koxy, cycl oal koxy, al kenyl, al kanoyl, al koxycar bonyl
15 groups and heteroaliphatic groups. These radicals
have been explained in detail above. The preferred

SROGEH DB 0 (oL 3,0 ) 1ol gcrpesiBberboson:

is an integer in the range from1 to'8, preferably
froml to 6 and nnre preferably from1l to 3. 25 The

R10 ragﬁ imat k ggg ester conpound of the
f or mul rab y a group of the fornmula

S\pr.e
(VI1) A0 2 %.1039;,26 BET/ EP2006/ 003032 22 CH2 0 (V).
R13 CH2 CH2 (Vi) 4 More preferably, conponent
d) conprises dlnethyK% nodi gl ycol nethacryl ate
(2-[2-(di net hyl - an1no)ethoxy]ethy| met hacryl at e;

di no) et h
iwcgrﬁzﬁ §1y| m;lg%ér(foe%rl}%e ) &EM &?or mul a (\ﬁ Il com rfses
wingteya talgfcathe p@%%%%@rY%%%%tloﬁz fhe ﬁ@méthyl“
f&ﬂir?@'eﬂﬂb@] digdst one RfcHakeasker, conpounds ( Qiméhﬁylu

R PR TRt | B GFRL 2P~ PREPROF ALl o 00 . ©

Thergilupsvafiit he fornula -CO may be carbonyl groups
15 of ketones and/or al dehydes, carbonyl groups of
carboxylic acids, carboxylic esters and/or

car boxam ges, and/or carbonyl groups of carbonic acid
derivati vés especifoy of urea groups and/orlﬂ&ﬁﬁﬁne

gr oups. ’ //\\»// \\//A\}q//

> l

In a further aspect of the present invention, the R*
radical in at least one of the ester compounds of the
formula (IV) may comprise at least one group, more
preferably at least two groups, of the formula -CO-.
The groups of the formula -CO- may be carbonyl groups
of ketones and/or aldehydes, carbonyl groups of
carboxylic acids, carboxylic esters and/or
carboxamides, and/or carbonyl groups of carbonic acid
derivatives, especially of urea groups and/or urethane

groups.

In this case, at least two groups of the formula -CO-

may be bonded to one another via at most 4 atoms.

The R'® radical in at least one ester compound of the
formula (IV) may preferably be a group of the formula
(IX)



20 In this case, at least two groups of the fornmula

-CO may be bonded to one another via at nost 4 atons.

The R10 radical in at |east one ester conmpound of the
f may preferably be a gro

o r@‘ﬁyf‘i%‘? 2006/ 105926, PCT/ ero00aPh83553086/8g3032

0 CH2 /0 (IX). CH2 Y¥1 0O More preferably, -

conmponent d) conprises nono-2- nethacryl oyl oxyet hyl

"succinate of the formul& (X) 500 (X) 1\10 0 OH O

The R10 radical in at ast one ester conpound of rﬂ*g

formJISHQIV)/ |y be a group of the for

10 (%) Cé-%;o B/ (XIYJOH O 0 More preferably,

conponent conpri ses 2-° 15 acet oacet oxyet hyl

met hacryl ate (2{ (2-nmethyl -1-o0xo0-2- propenyl)oxy] et hyl

3- oxobut anoate) of the formula (XII) O (XII). 0 X11{

0 0 20 In a further aspect of the present invention,

t he R10

More preferably, compoenent d) comprises  mono-2-

methacrylovloxyethyl succinate of the formula (X)

oL X,

G
O

The R'°® radical in at least one ester compound of the
formula (IV) may preferably be a group of the formula
10 (XI)

cH, O CH; -
e
CH, W | X,
O O '
More preferably, component d) comprises 2-

15 acetoacetoxyethyl methacrylate (2-[(2-methyl-l-oxo-2-
propenyl)oxy] ethyl 3-oxobutanocate) of the formula (XII)

NN VYN K

O O

20 In a further aspect of the present invention, the R'®

radical in at least one of the ester compounds of the
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radical in at |east one of the ester conmpounds of the
WO 2006/ 105926 PCT/ EP2006/ 003032 - 24 fornula (1V)
may conprise at |east one group of the formula -

CoO
e nitrogen atom In this
ﬁg%i%i.éfﬁﬁéﬁf east ong of the 5 ésterpggzggah§§/§p9032
the formula (1V) nmay have at” 1east one urea group,
u e I L t e
R B R RS A o ChaSoRS ai rorabPoals £
drarraakh 1¢Re gt et | YR affdrage i idir ey i -havi ng

from1l to 40 carbon atons, preferably from10 1 to 20
carbog,atons and nnrelprefgrabgy,fron1l to 4 carbo
HonER1Br ERE r ddi®als RERGHERR tRdidtal $SRAy 9FGr a the
rddige haybmgohines bt B0 arhorn afoup. milye HRLE rawi tabst
in at | east one ester conpound of the 15 forryla (Egln
¥ g

TH” pr éterabl yT B2 R grotp~df t HetBY nul &K TY %
[Dérit9sentARQ0by nthki doruils a-¥RhisciNRTg groughich the

[ fgeo - 0Q,C I
P Panitarn Ur U Al endL A P di T o
CHrPEnh aorg T bxtpe e4%i eRTPeBNABETE ngPEEbEHRAYI Rgom

f1r omy 1200 K% orf ad boRs ahas mdias JhéeadypbPeeRrom 1 to 4
expl.ained in detail _ 25 abgve. N@&@ Q£Sfegabl

éﬁﬁﬂﬁﬁ%nﬁtaTScoﬁﬁ?i§@§ jgecg.cals 2 dicals may
meidvacy wimy ety | Dretyvll ene woe & axor? -amxod .- | m d-
azol i dinyl) ethyl 2-methyl-2-propenoate) of the

formula 30 (XIV) WO 2006/ 105926 PCT/ EP2006/ 003032 -
The [R¥~'myd@ cal Amngtt Heastthydrai eabby wosmowngt eef the

%Sfﬁﬁfénmﬁwmdﬁay preferably be a group of the formula
(XIII)

NH | Kl
N '
\A/ %O o .

in which A is a connecting group having from 1 to 500
carbon atoms, preferably from 1 to 100 carbon atoms and
more preferably frxom 1 to 50 carbon atoms. The
expression '"connecting group having from 1 to 500

carbon atomg" has already been explained in detail

above.
More preferably, component d) comprises N-(2-
methacryloyloxyethyl) ethyleneurea (2-(2-0oxo-1-imid-

azolidinyl)ethyl 2-methyl-2-propencate) of the formula
(XIV) '
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particular preference is given to the (neth)acryl ates
5 over the-nmal eates and fumarates, i.e. R2, R3, R5,
R6, Re, R9, Rl1l1 and R12 of the formulae (1), (I1),

i 305998 agen. 10 Nongrer s i cofBIREREOdp 87032

S|n1larly to the nononers ~ iT conponents b) or c), be
obtai ned by transesterifying nmethyl (neth)acrylates
Wi th appr@priate al c am nes and/or thiols. In
addi tion,jisone of thgse omers are commerci al | V)
1§/Qng2§p conprises in particul )
u turat nononers whi ch can be
with the hyl eni cal | y unsatur at ed
onmpounds of the fornmulae (1), (I1), (II1)
and/or (1V). 20 However, particularly suitable
conmonorers for polynerization according to the
present invention are those which correspond to the

F.lfs ath%l LeRP1enR35M1y 2Bshtumbied REteandcBRpoands,

each I n endentl sel ect ed fron1the ro si st nd

Ao, DRAFSHEnce o SiYRearcorcie onlrEd ArRypaces
\thStW@vmangeaitt@ﬁn éncﬁofﬂﬁ)ara%@e@reieeabﬁl fRPonR1, tR°,6 R®,

3%$/%%F8ﬁ§§3% %%l¥ é&? on a¥[L§9m2/1Q§%%§ Bnd (IV)

subst i t utred @:efﬂemeld t 0 ew@d&r)eﬂt@l,ogeﬁloaaeonsprwﬁ@rébly
rﬁ éghpunber of carbon atons of the al kyl group

or exanple CF3), a,(3- unsaturated |linear or
branched al kenyl or al kynyl 5 groups having from2 to
Mbndtet£rabl yodpone2t t @) bmapd simitaplef ebabhy fvabm2rs

tf£4éoé§géggkglgpso¥mhfv ggydggained by transesterifying

methyl (meth)acrylates with appropriate alcohols,
amines and/or thiols. In addition, some of these

monomers are commercially available.

Component e) comprises in particular ethylenically
unsaturated monomers which can be copolymerized with
the ethylenically unsaturated ester compounds of the
formulae (I), (II), (III) and/or (IV).

However, particularly suitable comonomers for
polymerization according to the present invention are

those which correspond to the formula:

R1% R2*
R3¥ RA*

in which RY and R*" are each independently selected
froﬁl the group consisting of hydrogen, halogens, CN,
linear or branched alkyl groups having frcm 1 to 20,
preferably from 1 to 6 and moxe preferably from 1 to 4,
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substituted by from1 to (2n-1) hal ogen atons,
preferably chlorine, where n is the nunber of carbon
atons of the al kyl group, for exanple CH2=CO -, cyclo

My R 20 11003 16 Can SRl os

preferably chlorine, where i s the nunber of carbon

ato he cycl oal k roup; ZY* *
TRREFRTE. N (ool B sl by frgnage £
Nmrsmmalo@as*atoms Puwheye) 1IRSt2, tteprBimbery*gL (eyrpon
s N 2 b chy ey bey-Quat e(fBlze%;éﬁr&ﬂ!Léan CF3 4 o, B-
addltlonal RB*, aryl” or "heteroc grou?
M HONERd dinedr rlf cPERRG @d Rsl £8Y ano’a'l kyitkynyl
gjzﬂmpéwayamgf; rofbm £otd0 103 lg;crre@x@rm,y arondl Kyt d hkO0and

gt Sant ) Eoof ol & O e avai ) Ty be

omﬂbmntaim ayyl @xypmor het evocy@nyloxy; hd&bdgand BZEms,

d
o o T St b EndY (e Sibgtd carbon
tasgathee £ nhpef ediyan sl enkoyr exphhei fH:¢0h 2 epclo-

G147 Fﬁﬁ@ébﬁé(viﬂgn‘f%o&oﬁ AP UL A Mt bifls V‘@ﬁ?@h may
case they forma 3- menber ed, preferabl 3-

ﬁﬁ@ﬁ@dtutﬁdngbyanarﬁ@* }s U8 driged) IPﬁé&EeBr atoms,
et 13} Kyhl6findl Y wh@reups havidige f hofbdrt Q>r20carbon

farrb"%”h%‘ QP Bl Yo oS st FHG=BT drouen,” Kol pant &

?@Cd&ﬁTh&gy f 13ORT pe @KbRihlor@&@ﬁ% al kyR*tH@Rps, PR,

13 56 £ '
R

Wqﬁ}’ﬁlﬂ@ﬁ Witd 4m @aiddctnlca‘taelwéi oraml oanaepsrocyclyl

ﬂﬂerwm% Hor flag BEONR®Of d hay for BitardL)3.0 3R 1
i ch be substltuted b from1 to 2n' Ealo gen
&ong! 76 EXLE A uHRY I LgPBupk, tor 1%r ARERETF AT  an

G(H@lt‘ﬁﬁdo CB(aa@)ngAh&rcenPi tt% ﬁoomﬁbbﬁdétoméef erabl r'3 is
I an St
ool =h S S P SRR e et 1% 2

carbon atoms, aryloxy or heterocyclyloxy; R®" and R”

are each independently _hydrogen or an alkyl group
having from 1 to 20 carbon atoms, or R* and R
together may form an alkyleﬁe group having from 2 to 7,
preferably from 2 to 5 carbon atoms, in which case they
form a 3- to 8-membered, preferably 3- to 6-membered,
ring, and R¥ is hydrogen, linear or branched alkyl or

aryvl groups having from 1 to 20 carbon atoms;

R** and R* are independently selected from the group
consisting of hydrogen, halogen (preferably fluorine or
chlorine}, alkyl groups having from 1 toc 6 carbon atoms
and COOR” in which R®" is hydrogen, an alkali metal or
an alkyl group having from 1 to 40 carbon atoms, or RY
and R*" together may form a group of the formula (CHj)a
which may be substituted by from 1 to 2n' halogen atoms
or Ci to C4 alkyl groups, or form the formula C(=0)-Y -
C(=0) where n' is from 2 to 6, preferably 3 or 4, and

Y* is as defined above; and where at least 2 of the RY,
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R2*, R3* and R4* radicals are hydrogen or hal ogen.
These i ncl'ude hydroxyal kyl (nmeth)acryl ates such as
3- hydroxypropyl nmet hacryl ate, 3, 4-di hydroxybutyl neth-

ggrylate %groxyethyl met hacryl at e, %nggP%é¥E{88g53é

2, 5-di net hyl_-| , 6- hexane
acryl at e, 1 10- decanedi ol (ﬁgth)acrylate am noal kyl-

(It h)acr es su
et byt BRnBor Ry aehdas ARSI =™ O Byees
aninopentyl nmet hacryl ate, 3- dlbutylan1nohexadecyl 10

qﬁé éﬁﬁee’hﬂilt&é a9§< f ERth)RAeMlEe LGt ARd

rogen- cont nethacrylates such as

dﬁ}loxmskﬂa!:wna@@butavuJatﬂyaxr& }:M‘t(y‘IEt Reth-

H?H
acryl oyl oxyet'hyl) di hexadecyl ketim_ne, nethacr
é}ﬁ@@é&-’éron?rhwiéoxzeﬁlé%a‘\éﬁ#@ﬁ%%yl o 9¥ }é/ﬂrOPYl

mtﬁgcﬁ%mml t hyl %[@Id}lﬂﬁét}/ﬂlﬁlel @nydaxa(rlimﬂtj:acr yI amesh) -
such .as benzy acr e or phen nethacrylate in
SRR aryi %& d?é §Subst i tuted or
to g trasubstl hal i, des exanpj,e
ﬁ c orlde WFﬁﬁﬁ%-F§i§ﬁe V|n$ﬁﬁdene %ﬁlorldg (3-
dh¢mmhﬁmamﬁnﬂpﬁdyxﬁ%mﬁihaQﬁﬂ%ﬁm¥éﬁmﬂs such as3viagrhyl-

aaq@t i eneneSiistiisged st y_‘%eﬁ;e.ﬁuf‘?!{hﬁgnéﬂeﬂh&%byl
su stltue in the S|de chain, for exanple a-nethyl -

2bnagihy rﬂﬁﬁykﬁﬁfra ethylstyrene substltuted styrenes
haV|n an a titu nt on tﬁg

Y I RECRYT oSt gPole, “RA bBbHAFed i crosen-
Sicwtesn&&ngf ote teamtlatamneeidioresst yr enes,
di chl orostyrenes, tribronostyrenes and
tbé{(nmrmmmlmelnwetfmflﬁeilemmmlc vketydmigempouldémeth-

%H'%&]ﬁ:;r })B W 19 (?34% c§71V| n‘kle@ifn'lg_'ene methacryloyl—
[-5-vin In - 4-viny |ne
@@Qﬂ%ﬁﬁwl@%%yl pyr?diﬂﬁéhaerwpylwrﬁﬁﬁw-ﬁ%thy cyan-

U P REfrineanA- idtHGarhaae e, 3-vinyl- carbazol e,
4- V|nylcarbazole 1- V|nyI|n1dazoIe

aryl (meth)acrylates such as benzyl methacrylate or
phenyl methacrylate in which the aryl radicals may each

be unsubstituted or up to tetrasubstituted;

vinyl halides, £for example vinyl chloride, winyl

fluoride, vinylidene chloride and vinylidene fluoride;
vinyl esters such as vinyl acetate;

styrene, gubstituted styrenes having an alkyl
gubstituent in the side chain, for example o-methyl-
styrene and o-ethylstyrene, substituted styrenes having
an alkyl substituent on the ring, such as vinyltoluene
and p-methylstyrene, halogenated styrenes, for example
monochlorostyrenes, dichlorostyrenes, tribromostyrenes

and tetfabromostyrenes;

heterocyclic vinyl compounds such as 2-vinylpyridine,
3-vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-
4-vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinyl-
pyrimidine, vinylpiperidine, 9-vinylcarbazole, 3-vinyl-

carbazole, - 4-vinylcarbazole, l-vinylimidazole,
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WD 2006/-105926 PCT/ EP2006/ 003032 - 28 2-net hyl
-l -vinyl imdazole, Nvinylpyrrolidone, 2-vinyl-
pyrrolidone, N-vinylpyrrolidine, 3-vinylpyrrolidine,
[ tam N-vinyl butyrol acta [ I

{)# ﬁdué:éﬁ)rﬁ\ﬂasﬁyl t hi ophene, ﬁi nyl t hi ol g%cé’%g%&%(g/@&?on
V|nylth|azoles and hydrogen§ ed vinyl thiazol es, vinyl-

ng, Vi,nyl o vV _
[ sopr eﬁa A Mﬁg‘%{g& g%émﬁd an :?zsolld&%’é aEdVlnyl
dremmitmdmles,, f oN-aiaypbyrregadingnd dBevivyspyfrani@ige,
Zﬁudinﬁﬁgéﬂfbfggaﬁg'dﬁ%Vl%?lEﬁE@!bﬁ%b%h& an@YﬁﬁlQﬁ@lane,

mal ei_m de,” net hyl mal ei m de; fumaric acid fumaric
Jeiry lderarat i ves, f grlEkshpPeeRSno- and dVJe%YJeF%l%aner
Rurpnithiatidde di £Res hyﬁabg@zaal&"@ae Wik e ihenzens. dbnyl -

These conponents, na sed _individyal |y or as
ﬁn&w et RGBS ot at | east

[ nDno r re polynerized. Preferred -
Wﬁﬁ#i @Erslﬁg e 4 spg%ﬁﬁ'g ‘viscosity 71sP/, 20

FeeCebacle ool 20, ho.iog o0ge, (o Befine

O - hend udad AE RSP A b FBIE I CThect vemaled ccoponyet de
ARy rgaRenalily laﬁl r3 380! eeulamidRd WeiteRl ran <t he deange

fron11000 to 0 000 g/ nol, preferab y in the range
fera@riQ: x—;lcllQiS éx@d 5EQmar183aghmoldeﬁn&uwe% priefer @dniple
in_the r e fron120 x 103 t.0 x 103 g/ nol,

anf?outa YESEEAE & CRIR LA S‘% duld inpose a
t I the 30
&g%%%%ﬁaggghéégﬁlF%cgﬁa%%&gﬁgﬁ%ﬁb o'?he Solydisperse
pol ynmers in the conposition. This paranmeter can be

dellm negy e@l%% The, prefer adscoRQIMRBISIMMECh Han a5
be obtai ned by pol'ynmeri zi ng unsat urat ed, ester
B OERSs d%ﬁéfee‘fe&m yithafe 3 BERYEHEHRI STt Y RRv Mt i heast

tthe CafFereheMmbnlmetre are polymerized.

Preferred copolymers have a specific viscosity MNep/es
measured in chloroform at 25°C, in the range from 8 to
74 ml/g, more preferably in the range from 11 to
55 ml/g, measured to ISO 1628-6.

The inventive copolymers may generally have a molecular
weight in the range from 2000 to 1 000 000 g/mol,
preferably in the range from 10 x 10° to 500 x 10° g/mol

‘and more preferably in the range from 20 x 10° to

300 x 10° g/mol, without any intention that this should
impose a vrestriction. The wvalues are based on the
weight-average molecular weight of the polydisperse
polymers in the composition. This parameter can .be
determined by GPC.

The preferred copolymers which can be obtained by
polymerizing unsaturated ester compounds preferably
have a polydispersity M,/Mz in.the range from 1.05 to

4.0. This parameter can be determined by GPC.
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4.0. This paranmeter can be determ ned by GPC. WO
2006/ 105926 PCT/ EP2006/ 003032 - 29 The preparation
of the polyal kyl esters fromthe above- described -

i 1] known per se. For insta ,
q@$p%€éé}§ %é effected eseﬁplally by ?E@éEgﬁpgg?gg 032
polynerlzatlon and al so related processes, for
exanpl e ATRP (= atomtransfer radical polynerization)
or RAFT (= reversible addition fragnentation chain
tTamspes)arabiahect ushonpeiyatesl ragiens from the above-

oL YIRS bt b@ﬁpb§1§§@h§' ned, kndvit eﬁeﬁ' I . |F‘br 1nstance
U | manns's Ency opedla of I pdustr Chemi th

E@?$$%N1PQ%¥“§€ﬁér§Pn aPPol e Tz |(ﬁ§PQQﬁ%¥ Pyan rge-
Cf@d_ﬂcal ansT ee 1z PortlSednd 081 &8I Sel atlé@0§e<>céésé'be for

usabl cl ude th azo_initiator

KTTOWIP éhggte'hn? &', %ﬁuﬁ?é&?%@ RPiﬁgerlzatlon)
loﬁ-amxprblSCyabwheﬁamaearbddutupbe,faagmah$atpenoxyhaln
qgggg ~such as nethyl ethyl ketone peroxide,

ac acet one 20 peroxide, dilauryl peroxide,

tert-butyl per-2-ethyl- hexanoate (often also referred

t@néscﬁﬂémm yfre@ew&i@ﬂ epémrliﬁeﬁﬁi?@ﬁ psrexplained,
tert- but eroctoi met hy ut%! ke t%p
pER T dé lar:'ycllﬁ‘heQ %%n%e?oﬁw oyt pergwpheial
t@ﬂémi&ﬂﬁ@ 251?@h0§¢beléﬁat€ntgﬂﬁeﬁ&Myla polymerization
per iS car ate .
A, ARG Oy e r BRI 7550 iy FRgader this
trtpdre yl peroxy-2-et hyl hexanoate, tert-butyl peroxy-
3,5, 5-trimethyl hexanoate, dicunyl peroxide, 1,1-bis-
(tert- but¥lperoxy)cyclohexane 1,1-bis(tert-butyl 30
pEroxyrable, SNLCIRsORR iRy oHisafbe |11W%1+%t0r8 well
n&&mdﬁa El@étt@é&ﬁ%iciwgfﬂ@ﬁdpxs@@h @SSAfr]fBNeéhdbmtyl-azo—

clo er oxydi car banat e res of two or

P A ] 80w T 1 ond e FoHRRas
such as methyl ethyl ketone perox1de, acetylacetone

peroxide, dilauryl peroxide, tert-butyl per-2-ethyl- '

hexancate (often also referred to as tert-butyl
peroctoate tBPO) , ketone peroxide, tert-butyl
peroctoate, methyl - isobutyl ketone peroxide,

cyclohexanone peroxide, dibenzoyl peroxide, tert-butyl
peroxybenzoate, tert-butyl peroxyisopropylcarbonate,
2,5-big{2-ethylhexanoylperoxy) -2, 5-dimethylhexane,

tert-butyl peroxy-2-ethylhexancate, tert-butyl peroxy-
3,5,5-trimethylhexancate, dicumyl peroxide, 1,1l-bis-
(tert—butylpefoxy)cyclohexane, 1,1-bis(tert-butyl-
peroxy) -3,3,5-trimethylecyclohexane, cumyl hydro-
peroxide, tert-butyl hydroperoxide, bis(4-tert-butyl-
cyclohexyl) peroxydicarbonate, mixtures of two or more
of the aforementioned compounds with one another, and
also mixtures of the aforementioned compounds with
compounds which have not been mentioned and <can
likewise form free radicals. Suitable chain transferers
are especially oil-soluble mercaptans, for example

tert-dodecyl mercaptan or 2-mercaptoethanol, or else
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al so m xtures of the aforenentioned conpounds with 35
conpounds whi ch have not been nentioned and can

i kewi se formfree radicals. Suitable chain

t.ran e especially oil-soluble

f $ %@giéiéﬁgfért-dodecyl__ rcaptan or PGE/E§BBQQ§003032
2- mer capt oet hanol , or el se 2006/ 105926

ghai n
%%ss O?Q%ﬁg@%g%ggné?ﬁﬁ eQ%%% e8 ermlu)ééggﬁ#% tor
@@n@%d@@moﬁrmn per se. It is assunmed that

this is a "living" free-radical polynerization,

without any intentjon that this should restrict the
d@?%rPERPo@r99e%%m9%EEHSWPSﬁenr?%he%% ﬂﬁb&&ﬁ&%@dathat

tﬂaﬂsl ihs (03] “mahgfoﬂﬁﬁlénﬁadﬁcéEaprﬁm%i. Ba@:.@ﬂﬂ?@yﬂﬂout
as a NSt er.a e (0) rou | t Nnsters

T Teenion Rt LAYL *o RO IESEPe P Pt A0REE B on

cofrpalned, methehieri.di Zes tieserettalaceHses,r eact toansition

.‘;_rlgéé?l 80151?%11‘}?' 1@1?%@ %‘2&5 PO £t E}Slmgghﬁdgrvﬁﬁ% has a

rans t he at om
t&wﬁamblfmt al ateBnpowhPurs. r ev@hs‘ﬁ bl e trnafiggis t hethe

f%fHEéHé%Hblé 1§tbﬁan§ﬁ§ﬁtﬁd-@@0kth@ tm%éﬂékﬁf&h metal
ymer chain, which_ "formns control

ﬁﬂ%ﬂ%at“f%’ﬁ%;&%%z%et%? ettt e T%%S t heapbl §et orms

taheraatgetaml arn e ghﬂdénfbﬂﬁa gehgmahaf: ggzengm However,
tribution ca controlled c ond;

Ui AP OB Bel ARbh i T e O Y & e

exona_:bound] ism re&vemsiBde., sol .tHA7, t|rhe 5etenb645oup  is

SZt%NS e \'
et 7911%( YoREER AR ke RS on, e %Higﬁer Unaidf) wbich
AP &t | SIS B 5] 3pADINe T 7 A7 68IS D 9Fha goavuchere

W7 981404d bymad, VOn89mbA38h1a¢H S&liese \ald ks @blédelar

ATRP exp].ained abhove. In addltlon e inventi
SR < ﬁf}%@t&&%.%b e e Com e S AR

nmet hods. This process is 30 presented in detail, for

@Eﬂé%aégkg%)§§/8%é2§iggg,w@or example, by J-S. Wang,
et al., J. Am. Chem. Soc., wvol. 117, p. B5614-5615
(1995}, by Matyjaszewski; Macromolecules, wvol. 28,
p. 7901-7%10 (1995) . In addition, the patent
applications WO 96/30421, WO 97/47661, WO 97/18247,
WO 98/40415 and WO 99/10387, disclose wvariants of the
ATRP explained above.

In addition, the inventive polymers may be cbtained,
for example, also wvia RAFT methods. This process is
presented in detail, for example, in WO 98/01478 and WO
2004/083169, to which reference is made explicitly for

the purposes of disclosure.

The polymerization may be carried out at standard
pressure, reduced pressure or elevated pressure. The
polymerization temperature too isg uncritical. However,

it is generally in the range of -20°-200°C, preferably

1 0°-130°C and more preferably 60°-120°C.
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2004/ 083169, to which reference is made explicitly for
t he purposes of disclosure. The pol ynerizati on nmay be
carried out at standard 35 pressure, reduced pressure

el evaje ssure. The polynerizati t
Eﬁ&)#é?{xﬁégig{al. I—Iovvever,3 it iIs. gengggfﬁggﬁﬁg%ﬁé§03z
range of -20-200C, preferébl} "0-130C and nore
preferably 60-120C. WD 2006/ 105926 PCT/ EP2006/ 003032

- 31 The polynerization may be carried out with or
Whehopelymer veatioThamaverrs sodwehedi suf o widhurrler ¥ badut

herg,d At 8 Tt 0ad-senseyred: The PO yoenrhdatbohok Shere in a

preferably carried out in a nonpolar solvent. These
inRPEMARocar bon sol vents, for exanple aromatic
sol vents such as tol uene, benzene and xyl ene,

sat ur at ed hydr ocar bons, for ampl.e 10 cycl ghexapne, .
TR i VAR ABhans, | BEEHESPdgdeEatE S P eh i 2
alampdenr esenentn Meaxchednédnde Thekeocaadorensslvayts,

g, uoggl borl vidual 1Yo 3801658 6o PALLLEH Byt
preferred sol Vents are mnéral o6il1s, “hnatural oils an
syt hetdyd evel, s, aadundsedn Xusres-ardarksr eoforAnpergample

(RSB hMBIME PAUdIHAHAr el 8L engond Se, GANEME O HLASERhe,
o'l s. The structure of the inventive copolynmers is not
oGl almapor 2h8Ry BPpIPEREFHNs dhd bﬁnaélﬁ&eﬂ e§ormpg These

/&mféﬂtﬂngl Ma%rt hee | nyent iillﬁi:lil'\@ilﬂha/lwfsaﬂiﬁy He mandoRture.
(0] Y rs. n a rtic ar spect O t he present ,
ARG AT LY nRRE Ve COpoPSAErE fray FSve TLAR RS enils:
Imattuvesl cadés ab6dt heymonenier coiiposi tingh edrsochangeures

[ he in h i d t.ain S .
G oatagn GhotLl eiy MHanid Ald pREpaAELS 1.
[Eresentta miaemadn oitlise

The structure of the inventive copolymers 1is not
critical for many applications and properties.
Accordingly, the inventive copolymers may be random

copolymers.

In a particular aspect of the present invention,
inventive copolymers may have a gradient. In this case,
the monomer composition can change during " the chain
growth 1in order to obtain copolymers which have a

gradient.

In a further aspect of the present invention, the
inventive copolymers may be block copolymers. These
polymers can be obtained, for example, by changing the
monomer composition discontinucusly during the chain
growth. The blocks derived from ester compounds of the
formulae (I), (II) and/or (I1I) preferably have  at

least 30 monomer units.

Block copolymers denote polymers which have at least

two blocks. Blocks in this context are segments of the



10

15

20

25

30

35

30 inventive copolyners may be bl ock copol yners. These
pol yners can be obtai ned, for exanple, by changing the
nmonomner conposition discontinuously during the chain
ro cks derived fromester c f

?%?ﬁ%?%@J¥$§$£€II) and/ or (1J]1) prefera%gge#%§§°§(0%§§32
| .east 30 nononer units. Blo copol yners denote

rs which haye at Ieast t bl ocks, . Bl ocks
PR T i iare Banhent SEOPCPRE OmB005F toBosETobRed of
RﬁTéE@QO@Gt@O@OEQmer B2itseopBhygnmendwiiidhahapéogks may be
Cf’&%@cﬁ? gJS.tEéQQ?EO{HB éﬁgrsf %Hng%iﬁﬁtﬁ@ﬁe FRAOERLCks

e I ndi oc

vi du ormed from
dnwercéhff%nc%hs h ddifi t |C‘6>r1|’lcet1’ﬁ§a’§ll@é?ks ofppglifferent

- dhdhehePnliiib¥, t hey cppcent kakkon ofarhdd eaestrbbution of

nmononer _units, in which case a ran n1d|str|but|on of
t He® AR EEFEREE miRaInEIE T, H%I%Jst%mvaﬁe r SSETRCRA t 1 hbhe One
bbbedk. I n an interesting aspect of the present
invention, the 10 different bl ocks feature a
concentration difference of at |east one nonomer unit
ofn5emonntrerestpref ecpslcoy atf tlasprdosgandnweneion, the

ffffé)ﬁ&'l%’ B&o!:ﬁestfe%%rew { h@é&ﬁc@zﬁ‘&’raﬁf&?”&i@ﬁei@ﬁ&e of

npose a restriction. term
"%néeﬁwawenmepomﬁe A GTErE u‘i%t%r ‘F“é¥%t eBrefgrahty at

medher 6% t@ﬁé&n@ﬁegﬁr@héﬁﬁbﬁfeaFGEEﬁgﬂ fw?m {hehout any
nNPNONEers u se n t total nunber. o eat i ng
TR o, ey ofy ST s [ e B he

ari ses fron1the difference bet ween the concentration

O'_Fhe 29 fgl | I%g) t e a?’{mcgf uEhE cP[{on%cn rblﬁ?i(tc‘s“ nglates

person s 'S awar e
pot yielie peyshey @f bb@%ﬁeﬁ@ltﬁcvbmhngr? d@ﬁévadt grom the

NeQasihng L8eqCoRGRRNr %ﬂ ophdi kHeReNGR S baeegeeeaemg
25 static, average over a lg%ﬁe ynmer chai ns  of
n

B e pIHidiHG? s WC&PtFﬁElBPoc§§fﬁ§§ence
Vet s o t frbdin Wt l6ke dﬁﬂg@ﬁence between the concentration of

at least one monomer unit of two blocks.

The person skilled in the art -is aware of the
polydispersity of polymers. Accordingly, the data
regarding the concentration difference are based on a
gtatic average over all polymer chains of the

corregponding segments.

The length of the blocks may vary within wide ranges.

-~ According to the invention, the blocks may have

preferably at least 30, more preferably at least 50,
particularly preferably at least 100 and most

preferably at least 150 monomexr units.

As well =azs diblock copolymers, the present invention
also provides multiblock copolymers which have at least
three, preferably at least four blocks. These block

copolymers may have alternating blocks. In addition,
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According to the invention, the blocks may have 30
preferably at |east 30, nore preferably at |east 50,
particularly preferably at |east 100 and nost

east 150 nononer units.
3{‘% %i%)}%op% yérrers the pr _esent_ i nventi on EEO?§/003032
provi des multi bl ock copol ynmérs which have at | east
ree.. R f£a our, bf ogks. bl ggk
ol R i aBend oTRal Tl odke. PR addi ¢ pen, o™
\MWSLOB@EEB PCHIERZOOG1008032 - 33 the bl ock

copol yners may al so be present as conb polyners or as

star pol ymers. Preferred block copolyners ma
R POt ¢ b egiiEihe oGPPRag ey pyaTBpheBic

m&gm@zrﬂgl RGN OHBE @Bﬂ@ﬂﬁecﬁl cms mlqdmeemmMgsemonomer

es eC|aI (met.h) acryl ates es- an
O o R oHHOBT £ cORBRCL RHE BBFPIaE=YhEes-
pae tdaid sarard ome efthryaluem@al | yrenbuturphedicceapoents are

OC{CFC#JP? c{orﬂ;‘ ggr{: lé]:‘l Lfﬁ}gé%rtg{a) In):Lcalll 19nsaturated

erre nmers corrprlse

mﬂfmme’éhﬂreﬁfs urrﬁ cﬁO@@Wb@r—’se(Ir}DnoﬁrH gndyRE f orill a In
dahic ot i elard y preafeanied bhesk ceegbxwe&_scoeamp@@se

at _ 15 | east one hydrophobi c. segnent P and

& ol aegmeeaﬁeweleh t‘F%“H‘W%pW‘BBPE‘e§§g tt%%. ﬁarmula
optwa@i habl e by pol ynerizi ng nonomer conpositions which
conprise a) fromO to 40% by weight, in particular
from0.5 to 20 20% by wei ght, based on the weight of
tBeertniondreerly ¢ gnpEdsindeshs bfl@rckpr ep@oilygetise comprise at
hydraphgbi cy, 2 8§H5§1coée ﬁ%nke@skuﬁpgn?tﬁéé§@'Sﬁeléolar
unsat ur at ed te oung the faormul a % g
grEmgmt D, the hydrophoblc segment being ob ainable by

polymerizing monomer compositions which comprise

a) from 0 to 40% by weight, in particular from 0.5 to
20% by weight, based on the weight of the monomer
compositions for pfeparing the hydrophobic segments, of
at least one ethylenically unsaturated ester compound
of the formula (I)

R

R3
ORI (M,

R2

in which R is hydrogen or methyl, R' is a linear or
branched alkyl radical having from 1 to 5 carbon atoms,
R? and R® are each independently hydrogen or a group of
the formula -COOR' in which R' is hydrogen or an alkyl

group having from 1 to 5 carbon atoms,
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25 in which Ris hydrogen or nethyl, Rl is a linear or
branched al kyl radical having from1l to 5 carbon
atons, R2 and R3 are each independently hydrogen or a

grou f formula -OOOR in which R i e
o&gaﬁogﬁKjﬁsgggoup having from1 to 5 ca?%%ﬁé%g%géfghéb32
2006/ 105926 PCT/ EP2006/ 003032% - 34 b) from10 to ,
99.,9% b ei ght .. J n.particul ar, fram55 to 95%

o) gt a8 B2 B gl ¢ e fm 55 to
c8Aposhyi orsidlur, phep®d ngnt hehdy dredighitbi ofseghentsgnomer
0 : 0 e .cal Ly U -

B R R T L R R R
i ALWHISAFR PBehpdhodemisaldet hyrsatraraseqd Eisfear enrmpound
18rsbennchgdmah kylirradi cal having from6 to 15 carbon
atons, R5 and R6 are each independently hydrogen or a
group of the fornmula -000R ' in which R' is hydrogen

or an al kyl group having from®6 to 15 carbon atons, 15

c) fromO tp 80% by weight, in particular from0.5 to

6096b§ wei ght, based on the wei ght of the nononer
co [tio for g&ﬁ@aring t he hydrophobi c segnents
of at yl enically unsaturated ester ("),

conpoun of tihe formula (111) 20 RO OR7 111), R8 in

whi ch Fﬁﬂ§ hygrogen or nethyl, R7 is a |linear or .
branched“al kyl*~radi cal having from 16 to 30 carbon 25

atons, R8 and R9 are each independently hydrogen or a
group of the fornula -COOR """ in which R", is
hydr efgeeh R is hydrogen or methyl, R* is a linear or

branched alkyl radical having from 6 to 15 carbon
atoms, R® and R® are each independently hydrogen or a
group of the formula -COOR'' in which R'' is hydrogen

or an alkyl group having from 6 to 15 carbon atoms,

c) from 0 to 80% by weight, in particular from 0.5 to
60% by weight, based on the weight of the monomer
compositions for preparing the hydrophobic segments, of
at least one ethylenically unsaturated ester compound
of the formula (III)

RY 7
7 OR’ | | - i,

R8

in which R is hydrogen or methyl, R’ is a linear or
branched alkyl radical having from 16 to 30 carbon
atoms, R® and R’ are each independently hydrogen or a
grdup of the formula -COCOR''' in which R''' is hydrogen

or an alkyl group having from 16 to 30 carbon atoms,
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or an al kyl group having from 16 to 30 carbon atons,
WD 2006/ 105926 PCT/ EP2006/ 003032 - 35 e) fromO to
50% by wei ght, based on the weight of the nononer

'Sﬁgﬁéﬁhﬁkﬁﬁﬁ?EELdpiﬁSaLLPgrtgggﬂ%ﬂ[°§2ﬁ$ﬁéﬁﬁéﬁ?ﬂﬁﬁﬁiﬁsosz

derived from 5 ethylenically unsaturated, polar ester

cQ unds .of_t o formula (1V), R _R12 XR10 (V)
DTDRERRT R 120 Y YoiEt of PRae Ry P Khs Yeigsn oF  the
subfigmeror cenparifié cgsoufosf therkarimg a tHdH hyrdrdyRepbic
i ] i | radical having from1l to 40
cgﬁggﬁﬁegfgﬁg,égﬁgn?égg'radical_mpich conmprises from?2

t 8RA1000° cRABGA afBERCARd FRIPHLS Inchstnd thet @eHhY ofs from
F?étﬂ@l@ﬂ@lcﬁzyaﬁﬁsaagbateagg%aqg_@t by tBYdeaRRu@tsd of the
g%ou if the formula -COX R101 in which X "is oxygen

of 547 H6Y) group of the formula -NH or -NRa' - in
which Ra' is an alkyl radical having from1l to 40

‘carbon atons, and R10' is a radical conprising froml

to 100 carbog atons, 20 wherein at |east one polar
conpiii ses at least 3 wunits which are derived
selGormula (1V) and are bondedpv
anot her. The pol ar segnents prefe agfy
have a hi proportion of 25 polar units which are
derived f ﬁ1nq30ners of the formula (1V). At |east
one pol ar segnment preferably conprises at |east 50%
by wei ght, nore preferably at |east 70% by wei ght and
nore preferably at | east 80% by weight, based on the

wei gbhioh Rhe pabpdrspgmest, methy30 wits depbyad tuomur
B R 0086338 Bt gpne! Yormita ORE-182°2kRe- in which

R* 1s an alkyl radical having from 1 to 40 carbon

directly

atoms, R is a radical which comprises from 2 to
1000 carbon atoms and has at least 2 heterocatoms, R
and R are each independently hydrogen or a group of
the formula -COX'R™' in which X' is oxygen or an amino
group of the formula -NH- or -NR® - in which R® is an
alkyl radical having from 1 to 40 carbon atoms, and R*™
ig a radical comprising from 1 to 100 carbon atoms,
wherein at least one polar segment comprises at least 3
units which are derived from monomers of the formula

(IV) and are bonded directly tc one another.

The polar segments preferably have a high proportibn of
polar units which are derived from monomers of the
formula (IV). At least one polar segment preferably
comprises at least 50% by weight, more preferably at
least 70% by weight and more preferably at least 80% by
weight, based on the weight of the poiar segment, .of

units derivéd:from monomers of the formula (IV).
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Accordingly, preferred bl ock copol ynmers havi ng
hydr ophobirc segnents P and pol ar segnents D can be
represented by the formula 5 PmDn (XV) in which m

oA B gpec ally Tram 1 to 5 andcrarerbPaRRga92
or 2, wthout any |ntent|on%¥%at this 10 shoul d |npose
aAcrestCEJctlon for Lve

Y,

ALERHENET, hiolePite " o R TR 5 Bt
Shydrgpyhiolisr @feamﬁhés gPveand s@qlara segmen‘pel Wreca@r be
QG GNP B, W ternating P-D-P-D bl ocks. 15

jIa'zh%?l engt h of "t he hy%ir}gg%oagi c and pol ar segnments may

vary within w de ranges. The hydrophobi c segnents P
preferably have a wei ght-awerage degree of (XV)
pol yneri zation of at least 10, in particular at |east

20 50. The wei ght-average degree of pol ynerization of
tihre wHﬁycd-r aphobi o segeresssh | m@egémaﬂtyﬂ mtda@erangﬁ the
fro 0. 5000 |n arti_cul €0 _to 200

Ixreaﬁ{n ffIt eqpol ar s@gmee(% %1%%)}%% erabr2L g
wamblcv frorer préef ewalshpuat aeastlrs:e;mon that this

%&dl@'ﬂﬁﬁé{se prehelallivalod eagt_ 10 gRAoREL. unids,, for

hese nonomer units preferably being derived from
s BV He ST drinf £PTY) PoBITheCHot aftaEghehYEeT -

Ew@fembltu hayemta?: el @g}z@fﬁ@g@ gﬁﬁéggéae to a star

meri zation. in e ran e from

BRATER 297 a8pdtios HESRBFEREE, BEEG L5 B-D-P-D

iﬁgnﬁnis D to the hydrophobic segnents Pis in the 35

range from1l:1 to 1:100, preferably from1:2 to 1:30.

In a freferred enbodi nent of the present invention, '
hsoéf e hydrephebilc s@gimﬁ@%arel%qmﬂ@tt% may

U&%M@QQ@MQ@Q?@ PehEB20060080303%ophctic segments P

preferably have a weight-average degree of
polymerization of at least 10, in particular at least
50. The weight-average degree of polymerization of the
hydrophobic segments is preferably in the range from 20
to 5000, in particular from 60 to 2000.

The length of the polar segments D may preferably be at
least 3, more preferably at least 5 and particularly
preferably at least 10 monomer units, these monomer
unite preferably being derived from compounds of the
formula (IV).

The polar segments D preferably have a weight-average

degree of polymerization in the range from 10 to 1000.

In a particular aspect, the weight ratic of the polar

segments D to the hydrophobic segments P is ‘in the

range from 1:1 to 1:100, preferably from 1:2 to 1:30.

In a preferred embodiment of the present invention, the

lengths of the hydrophobic segments relative to the
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pol ar segnents of the copolyner exhibit a ratio in the
range from10:1 to 1:10, preferably fromb5:1 to 1:2
and nore preferably from3:1 to 1:1, although other

CNELIIECE 08 J@&BLSEZ;L?' The. pr c8R( P AUR( TBR0>?
t

The person skilled in the art’ i's aware of the

Ppocl) di s %rﬁé&é’g oLt DR b%%@%ll po! )é%i?;igndd Af 48 in the
I"ndl Vi duar segnents. ?’he alues reportea are abasedlon
Itandre fednghtC sy eragle: i, tibee peral byl Bromopb etutari:2 and

%@F%re@faﬁweﬂwescgp%ymerl MY FUALRT abt e Pelength
used i'n a lubricant oil_conposition. A Iubricant_oi

CHpES (Shrthe dG e st ek at Bt TR neld ubrPeart Biell1glsc
e diddnieaiteidys dhecipideseapaciidrt Jgr.neral oil's,
synthetic oils and natural oils. Mneral oils are

known per se and commercially avail- 20 able. They are
gerer apdys@bt aglelll é4 omim nehal eirt oris crawkerei loby the

distillati d/ fini nd ' 'y rther
it NG o e nb 8k esBBLLARRL Yl 1OET cne
minteralduwsil sehemting Theparaliugs arepehieed are based on

hirghefe 00l d IRG FHRAC OGO 261Ul 10 HNYIR a0 kre 1Bt .
I'n general, the boiling point of mneral oil is higher
t han 200C, preferably higher than 300C, at 5000 Pa.

EEQ] p&ﬁﬁléﬁt'ﬁﬁé_ bibﬂc{:l\yg’_(éi”pﬁﬂé@t ligﬁlﬁ'aﬁ»‘iﬁfabﬁm_ ' 2@}9: ons @i ifn a
e oil, coking o tum nqu 0a istidlation of.
DR T HOBP Rt b of AnrvEReer S ofohB0shion
fycatrpogieveat iadn lefadti tme dobs ioantr el .coal is |ikew se
possible. Mneral oils are also produced in a smaller
proportion fromraw materials of vegetable (for _
Stenplebriesntj opbba, Ipertedpespecdsildyl MEepratanples:
neAlHAqle Allld) @i HaRurACeyidisngl y, mneral oils

have, depending 35 on their origin, different
proportions of aromatic, cyclic, branched and |i near -

midieaedr boilss dPegenewal par dsst iamet | e ddiraMy avail-
gﬁhﬁﬁenﬂgggagééngenerally obtained from mineral oil or
crude oil by distillation and/or refining and
optionally further purification and finishing
processes, the term mineral oil including in particular
the higher-boiling fractions of crude or mineral oil.
In general, the boiling point of mineral oil is higher
than 200°C, preferably higher than 300°C, at 5000 Pa.
The production by low-temperature carbonization of
shale o0il, coking of bituminous coal, distillation of
brown coal with exclusion of air, =~ and also
hydrogenation of bituminous or brown coal is likewise
posgible. Mineral oils are also produced in a smaller

proportion from raw materials of vegetable (for example

from jojoba, rapeseed) or animal (for example neatsfoot

0il) origin. Accordingly, mineral oils have, depending
on their origin, different proportions of aromatic,

cyclic, branched and linear hydrocarbons.

"In general, a distinction is drawn between paraffin-
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WD 2006/ 105926 PCT/ EP2006/ 003032 - 38 base,
napht heni ¢ and aromatic fractions in crude oils or
mneral oils, in which the term paraffin-base
fraction, represents longer-chain or hig
|‘%°oaﬁqpa§2élso%% £Rd napht heni c gracti on repgéé%/%gg@%;ﬂ?%%”
al kanes. In addition, mner oils, depending on their

n an |n|sh|n have |ffe ent. fractions, of
At AT RanEE RAVTRS S | baT detrie of cride oils
mIanmrrtg:al K reovirs :as Jnnnommrhyltltﬂf anctred paried §1 g base
3 fa ou%ﬁ)reg 80 ﬁsggée%ﬂ n | BrPahLLEH Arbfandhed

gree 0) pO ar pr pertles are

a{aqeil&nn@@ thieaigs st pmaehen | Fe@repiragst cyclo-
H1nGeeandi M da@chlt?d;ﬂfanﬁlﬁ@issyubﬂsrraﬁe%ml&@t fon their
| ong-.chain cﬁ and oal kane radl cal s,

e Groma e iy ¥ Sur SHE t hF Gk Of

meKEne,, tﬂmﬂ&aa&@ gmmmg carl de cﬁjm esf tlorDidh iy,

for exanp Iar fr |ons n sQ
ot A IR ek B A, B2 a881p8) S2RP compounds
inavimef eheedrodhenal dinl spastitedsrt Kan B%asdAest ght, to
Lhe B o griﬁégﬂaé’f Pe . g 1aa;”d£>%p%9t§e%0n£%m D ributed.

conpoun s than 6% by wei proportion. of
tiewexesmatings anel Finehe hﬁné@rﬁétlﬁwltrbrsatﬁ&?edmdwldual

@@?@fn%'ogﬁlollécgﬁégr ahxgay- | Ragachpease l@nék@hai@ng@rafﬂcﬂﬁ&d
0 0 n one interestin

Groen ot e o TR het BRRfSkic parts.
par-af fuma baperpbkanes ofhi cthdavergeantal Ilylvramte_omhan the

a e B%E dppRstspreefeer
£%Sl c%r%%%la EE éfrggtlgﬁ %& Pﬁggqu%g &Egﬁ?
|P@l@éhép:a|0|tyozas @@% ggksneioghtietgmﬂéﬁdbrcy ASTHO% Byo7.
wei ght, w t hout any intention that this should i npose
a 30 restriction. ﬁé;ferred m neral qil contains

fibemigastiog ﬂﬁm%ya Ht P REGABREFEd FAEEFErs O ront s
1240 t40% 3By biegilghef, naphtgpr-firactdores,, fNorarﬁﬁ/or

g" 8oL b%xln\é\Bi a08o9hnRa" A 11 0- 0358, TrACtLONSy 1Bt O e
proportion of the aromatics and of the mono-methyl-
branched paraffins is generally in each case in the -
range from ¢ to 40% by weight. In_rone interesting
aspect, mineral oil comprises mainly naphﬁhenic and
paraffin-base alkanes which have generally more than
13, preferably more than 18 and most preferably more
than 20 carbon atoms. The fraction of these compounds
is génerally 2 60% by weight, preferably = 80% by
weight, without any intention that this should impose a
restriction. A preferred mineral oil contains from 0.5
to 30% by weight of aromatic fractions, from 15 to 40%
by weight of naphthenic fractions, from 35 to 80% by
weight of paraffin-base fractions, up to 3% by weight
of n-alkanes and from 0.05 to 5% by weight of polar

compounds, based in each case on the total weight of

the mineral oil.

An analysis of particularly preferred mineral ocils,
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of n-al kanes and from0.05 to 5% by wei ght of polar 35

conpounds, based in each case on the total weight of

t he rrineral oiI An anal ysis of particularly preferred
m_ner al WD 2006/ 105926 PCT/ EP2006/.003032 - '
wi? chl %?%@t ed by means of conventi &ialE 6?88§§§§§032

such as urea separation and 3|% qU| d chr omat ography on
S|Ilca rea he follow n

SERLER o SRR s ket BgBs ol arPREEROPNE « BraFesEes
v@mgﬂnt agf thea paeplaaattaonmarmialliqiulidusﬁdrommm on
hav fr appr 8 tog cal ons: T .
%’igg% an’che anes ﬁ%w ng}‘t“J %18 ttgl 31 gérlgé%lng
ﬁ@m%tltﬂ@erlt@rS t@% @ﬁ@mﬁm‘-égeﬁavrﬁ@aﬂi@% 1 t hgp total

G RORE: a8 OMBre ﬁaﬁtﬂ&ﬂaé rh%rﬂn%ﬂy‘ﬂé@i kanes having

from20 to 32 carbon atons: 7-82.4% pol ar
CoTBiARRS hayving igogm E}R@@PX@ j98 1t9> foh caPar AfanT
infpreds on wth regard to the anal yS| s of mneral

oils d alist. of m.neral qils, whi ha '
1 TP “eEnRoeRt B RERR sy AT, EToR thats &1 RaTRon

Wiomnn' s Encycl opedia of |ndustri al Cheni st ry, 5th 25
6I§I’b§n CD-ROM 1997, under "lubricants and rel ated
products™” Synthetic oils include organic esters, for

eSaPm el C i RESNS TRl P Vst sSahsy Atanene
B y£O §,7%,

igso- and cycloalkanes having from 20 to 32 carbon
atoms:

60.7-82.4%,

polar compounds:

0.1-0.8%,

loss:

6£.9-19.4%.

Valuable information with regard to the analysis of
mineral oils and a list of mineral oils which have a
different composition can be found, for example, in
Ullmann’s Encyclopedia of Industrial Chemistry, 5th
Edition on CD-ROM, 19297, under “lubricants and related

products” .

Synthetic oils include organic esters, for example

diesters and polyesters, polyalkylene glycols,
polyethers, synthetic hydrocarbons, especially
polyolefing, among which preference is given to

polyalphaolefing (PAO), silicone oils and perflucro-
alkyl ethers. They are usually somewhat more expensive
than the mineral oils, but have advantages with regard

to their performance.

Natural cils are animal or vegetable oils, for example

neatsfoot oils or jojoba cils.
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30 pol yethers, synthetic hydrocarbons, especially
pol yol efins, anong which preference is given to
pol yal phaol efi ns (PAO, silicone oils and perfl uoro-

AR/ Fasl "0 e but have advan: BB/ GPERCEA00d B2

.35 to their performance. Nat'ural oils are aninml or

vegetable oils, for exanple neatsfoot oils or jojoba
oi |l s. WD 2006/ 105926 PCT/ EP2006/ 003032 - 40 These
|Tbrdecaliboi¢tantapidbsomalye alsed s nertures raxtumese and
[ RARL S LR ' : i lahl.e. The
c%négg%r at | oﬁjaof thgqﬂgggyc{é]a@‘y\%@ gg{éel?aibﬁet'he | ubri cant
oil conposition is preferably in the range from2 to
40% bycyed it ratmse psef ecabl y dolyvhh@yhanggcdd omfl tohe
20% by wei ght, based on the {otal [ hé of, th
CORFISGatonCt H o G9TERFd Hi%h 18 tH?@W%F%b Aentito range
ftfqrmrohrwntsa 48% Ihybrwjr@fqttti_q,oi inoﬁgnpasbftehcablg:mmmm | BEnge

rthe addi,tives. 15 .These additjv i ncl ude
D e 808 B s R BTt ot Ehe IR e,
alts weanposdipoment s, dyes, dye stabilizers,
detergents, pour point depressants and/or D
additives. 20 Preferred |ubricant oil conpositions
Rave addi&t@Rit F° rddur B4CaEMEDEIPBEASTIMOIDAISENTSy 2
nheiange fromll tempbd@chsl/ s, magre 86ebeiadl y fikrther
t e.raQ%% from22 to 100 mmiz/s. 25 In a particul ar

&t ‘the present invention, preferred |ubricant
oi | conpositions have a viscosity index, nmeasured to
D 2270, 4.0, dhe range om . 10 espec)

ﬁ?’g%elm%tégi%&esgo The m%gent i%%'plc%%lo?af}ﬁtggf’s exﬁlg%?tlfé%n
Gulstangingg drspefeamy, antiwear components, dyes, dye

stabilizers, detergents, pour point depregsants and/or

weight of

DI additiwves.

Preferred lubricant oil compositions have a viscosity,
measured at 40°C to ASTM D 445, in the range from 10 to
120 mm?/s, wmore preferably in the range from 22 to
100 mm?/s.

In a particular aspect of the present invention,
preferred lubricant oil compositions have a viscosity
index, measured to ASTM D 2270, in the range from 120
to 350, especially from 140 to 200.

The inventive copolymers exhibit outstanding dispersing
action. This property can be measured, for example, to
CEC L-48-A-00 {("oxidation stability of lubricating cils
used in automotive transmissiong by artificial
ageing"). In this test, the degree of oxidation is
detected by the viscosity rise. The lower AKV100 or
AKV40 ie, the better the oxidation stability and the
dispersibility of the polymer. In addition, the values

for. the heptane-insocluble mass fractions can be
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action. This property can be neasured, for exanple, to
CEC L-48-A-00 ("oxidation stability of lubricating
oils wused in autonotive transm ssions by artificial

ageing”). In this test, the degree of ox| [ [
o‘g"?e?:g‘é P42 viscosity rise. The | om@F%Z%%BGZPBgMZ
AKV40 is, the better the oxitfation stabi lity and the

di spersibility of the palymer. In _additiaon,_the. e
f9F P f:h%e“%: eptia ﬁ’éﬁ% ot Bb %ggﬁﬁ§§ & (B oS cah" %b_él %%w and
20064050261 RGT/ EP2006/ 003032 - 41 utilized in order
to describe oxidation stability and dispersibility.
Furthernore, the dispersing action of the copolyners
5Fcapheenees er rheeddi P9rSIRIS BATIAN t AFs ket COpRéYmeTS
PERt angs | REQIURIS LONSH t YeBt 82818, MeAsUradis aRdsthe the
out standi ng properties of the copol yners can%é)e

, and the

NRRB AR BITPEiP1D AT TIE e h8dTA TR T
a@h( f@t’téwﬁu%@ :‘j b@_@)@éhf&ﬂéf%) Q:FfltOtHéS K2phA viretrzod &an be
after 1tion an - kn additiaon e .
rspree s SR pECaRr e, ARG ORerng AosRSrbolonntat ion
def er filocagléhesoi brbedrd ngTERpeRG 14 wathddt t Bng (after
p jn_t ratio of the run 15 radii of
o%@%%ﬁ%ﬁ %sffu(g&g%%ﬁlg%sé oil. These tests ar eI Ikngwn
and wi despread in the oil industry as so- called
o e L ot o o L n ordor
oXi ion_s i.S , ica erfarned,in order..
FoTAhER | gate Dheaareperiier e Sriourerind SESbicy
Homeyeot tihySpabep Gan tiee fephacédthy addiing sbothe run

DBLALE 65 0 o o BRAEE! R opLlE (0ot coscs

aant ¢ oktn@ar;up O:m@pwritdl%;g?f;ﬁ%t hin pitéseneil 25 ngdgesiymeas. so-
S Ty I HNCgL ik ot

Tn the aforementioned processes, an oxidation step is
typically performed in order to investigate the
dispersibility of additives. However, this step can be
replaced by adding soot ©particles in order to
investigate the dispersing action without influence of
the outstanding antioxidant properties of the present

copolymers.

In these methods, commercial soots, for example carbon
blacks such as Printex 95 from Degussa AG (Hanau) are

added to the formulation in a controlled manner and

stirred in vigorously (for example with the aid of a

high-speed stirrer or with the aid of steel grinding
balls in a shaking machine), and the dispersancy is
evaluated in the. form of a viscosity rise, of a
proportion by mass of undispersed. soot or of a run
radius ratio ({cE. EP 0 699 694) as described above.
Equally, instead of soots, it is of course also
possible to utilize other types of -pigments, for

example organic pigments such as the copper
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added to the fornulation in a controlled manner and 30
stirred in vigorously (for exanple with the aid of a

hi gh-speed stirrer or with the aid of steel grinding
balls in, a shaking machine), and the di r [

HRAI 1R 93P 4he formof a viscosity ri §§§/§?9§¥6/803032
proportion by mass of undi's érSed soot or of a run 35

radi.us ratio. (cf. . 0699 694) a i hed ab
ey St Briigend, PLAk "SR (Sl M ac
ptssivwigsharan) | i ge ottherceypes efiguiegent ssudtor as  the

r LG R g S S C Q.

S0 b8 PET Epabbe) 003092 42" ont e aeyan g™ ™
Helsojdfiasitie LAT01FrdeBmBASERAE  disRmg gstaf éptieon 28
QLGRS Bo@Tedt BeSUGHHAS ddi8 ordd | afibdM ke in the
Kronos 2310 from Kronos Titan GvH (Leverkusen), in
FRI G SH i Sper si ng action as 5 required for
ot her applications, for exanple in the coatings
industry. It is _al so-possible,to _character] tE
T ertheatse BT RIE T he dCerereieg g5 yibEs Bipprace
tdur aridciofod the tdlspers/ivat epolwetrs | wetht hber aid of a

1, biclicze Watgr-ifpOil eBHSIQNS L stabili
%leééﬁ?{/ﬁﬁﬁagﬁsﬁtfym?og digcl)gr se pol arﬂgut%gt aﬁ_%%sli ﬁze
o i B igani NEiORR  OFhi 9ere3e ldier EP6r e3BalVBY O
Qﬁ%ﬁaéﬁé%' p_&i_%akh%l.ﬁ:ls%%@{]c@@nirllOﬁloﬁ@b%brﬂdﬁm&ld nmﬁdium.

or oil. e sl ower e enul si on separates, the .
A et THRESTORS SOTTA 137 ahdrodRL poF oF G diepafsion
B spaedhodludgdesini bedoirn cddt.aiThe i sldRe0 699 68dlsion
I i.tion, ri il npasi.t i whi i's
AP tor s e coraonett o e cglfﬂ,e%éen e i oy oo
aigpending artyiangh Thrisdaedwd esbstemeaite in detail

oxl g iPnsod @SSt ance can be determ ned by changes in
the acid nunber or in the carbonyl band in the

infrared spectrum _
In addition, lubricant oil compositions which comprise

copolymersg according to the present invention have a
particularly high oxidation resistance. The oxidation

resistance can be determined by changes in the acid

number or in the carbonyl band in the infrared

spectrum.

Furthermore, the copolymers of the present invention

can serve as a corrogion protection additive.

The corrosion behavior of lubricant o©il compositions
can be measured under the ZF 702047 process oif ZF
Friedrichshafen AG  ("Korrosionsverhalten gegeniiber
Kupfer" [Corrogion behavior toward copper]), which is
performed under severe conditions (150°C for 168 h),
this test being performed to a setup according to
CEC L-48-A-00 with 5 liters of air supply per minute. A
copper rod according to ISO 2160 is introduced into the

experimental arrangement and, after the experiment hasg

_been performed, the copper content in the oil is
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25 Furthernore, the copol yners of the present
i nvention can serve as a corrosion protection
addi ti ve. The corrosi on behavi or of |ubricant oil

E}%@é@@é /Lf@%g & gr icggribghgﬁgag;ge;c;under L6 /2526889363032
er

(" Korrosi onsver hal ten gegeni Kupfer" [ Corrosion
b
e

Dertind 0 cRERPAE K rar hEGs SnolEy SEPECEHARBEe, be
pert orhedng bk s€EVP actbsdi ngrt 0138 @FEO<y- 48HAVOQ01ls),
Vi - é}éﬁ&{é of 5 al 1y SLEPLY REESMRULRe BoppRPPEEmbed of

ding 1o 1 nto the

accor SO 2160 1s I ntroduce ,
qiereFrent bl S ard ange¥Bnt Ohhd, afteP WHe &XB¥ri Réht -hadhe

bESRPReIFOr Moot RBeeapPesn £91TE entolip 1iRBcel | WSO this
2006/ 105926 ,Pc‘? 2 ned to DIN

/ EP2006/ 003032, - 43 getg§g1 h
sEdard TS s hygrY, 1oF on pel x50 gy B
(DBr0dids) o1 Iofped kgididaV oils), corresponding to
a loss of mass of the copper sanple of approx. 1.5 ng
(CVT oil) or 5 ng (HGV o0il). The 5 inventive
chpotdarer somnabhe conpbsapeebehatiohi sansbandavesaichted
Va?ée/om%gd%t '&J;Ieofgwa%* b8 torddiss | BRY IvaNtsiden ac
coq€03|t|_ns. I n addition, the ‘corrosion behavior can,
be" Koneat i R hut® accerdrmePes t heSHRPY 1401Corrosion

g{ﬁt?é@tﬁn ] s WBEEPe A6 6" KDEEDS) PNEEEBHt Zs0RgaBEpeEad

hi * [ Corrosi i it h ect 1o steel]).
o CHES SHEGEEh R WA aBb BB e teh? ) CBREEA o™

vis caf faetedr nadeon relstdffedet edi indesndit atnaely0 i | dor
Qﬁ?qbtloﬁﬁe( <%gégeiéségfg% ntTH%E%”&&%E%£§58§§€§BEies
in ca eads to

0 ‘'several egories _ a classification™
irtadslegprees oflassifospbaon Vitiesdegprees| exfel CRTBERAGN

desifabl & The1kpuent §Vepe £QPOl Yy enabl eneonphi-aneeve
with this standard with _very |ow addition of addifive
IPRHY VLT | 6RAL 16 | CODRL tdRpDsititdhsthis standard with

very low addition of additive to the lubricant oil

compositions.

In addition, the inventive  copolymers exhibit

outstanding action as a metal deactivator.

The metal deactivator property of the inventive
copolymers can be determined to ASTM D130 or ISO 2160
("copper corrosion test"), to ASTM D665 method A ("non-
corrosion and non-rusting properties") and to
ASTM D1748 ("rust protection test").

The invention will be illustrated in detail hereinafter
by examples, without any intention that the invention

be restricted to these examples.
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In addition, the inventive copolyners exhibit
out standi ng action as a netal deactivator. 25 The
rret aI deactivator property of the inventive
(g msrs can be determ ned to ASTM D130 or ISO% 60
/E¥F3%Bion test"), to ASTM D665 FiefGgOR6/ 003032

“non- corrosion and non- r‘uﬁ“]i g properties”) and to
ASTM D1748 ("rust protection test"). 30 The invention
VFFRTES i | ustrated in detail hereinafter by
exan‘pl es, wthout any intention that the invention be

t“ ol t%ﬁ%scgls ea’hyi‘@l eé@d]?/@};&gpepar a%éro% Kl

di met hyI anm nodi gl ycol nethacrylate: 5 A 2 1 four-neck

fi%g] S tbeﬁial}?é'clét A&l Shidd efy H@%t Olgt 1GQREACT gt rrer

errmmeter heating mantle, air |n et tube, coI umm
VRQIOF anBERt paEKi I rHaRe Wathor DERVILBEr MRS 19ni #14AI Lplet

g&%@g%&@i%ﬁa @itl@(ﬁ?lgéoﬂl %Eyhgim flﬁdl glays@@I gé,gfigce)r was
| et hoxy)) et hanol. from )
R R TS bR b o B ARy Tard PRy ool
0(372 g(ﬁ%ﬂhﬁﬁi@hrﬁﬂtmﬁatl@a}% e tiadIN- di ﬁhemyl BASF AG,
e ne 1 f t
é’%@*’ R R R AL
vier &7 @Ided:f T@&mtkmmzlré%&m A eh fof ms Nudls dishenyl -

ffs 1 &L A dm G0t IROUSH Yrngs S MAMMBEH azgat nphfed to
nt| a const ant tenperature of 100C_was, est abl i shed

A0 the Wmish oftLRELRG) urAid S¢b$8qGen®fy, L HhpicHr afGrRoxide
RW.80D Vagasdlirredel Nmagharidll t e(Magi)al dwhi&tt@ r eaems ONwas

xture was filtered .through a SEITZ |

RIS ffch S O BAEo6S WA i Hf pegprrope
8 0 a aooistEytevepweatdruat apfpridd° C12wama|est?ﬁbélshed
1551 Qe e Qsttﬁpéedccm&% 293|:Bsupfencigduced celatorn
pressure urrfrcatio

FW 80 was stlrred in as a filtering aid, the reaction
mixture was filtered through a SEITZ T1000 depth filter’
layer and the excess MMA was drawn off at 80°C on a
rotary evaporator at approx. 12 mbar. The residue was
distilled once again under reduced ©pressure for

purification.

Preparation of a dispersing block polymer comprising

dimethylaminodiglycol methacrylate:

A 21 four-neck flask with saber stirrer, stirrer
motor, N2 inlet tube, contact thermometer and heating
mantle was initially charged with 900.0 g of LIMA
(methacrylic ester of the C12-Cl5 alcohol mixture
Lial® 125), 225.0 g of KPE 100N oil and 6.75 g of cumyl

' dithiobenzoate which were heated to 95°C with stirring.

After inertization by introducing nitrogen and adding
dry ice, the polymerization was started by adding
0.90 g of tert-butyl peroxy-2-ethylhexancate (tBPO).
Another 0.90 g of tBPO were added after 2 h and 1.80 g

after 4 h. After 6 h of reaction time, the temperature
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25 Preparation of a dispersing block polyner

conprising dinethylam nodi gl ycol nethacrylate: A2 1

four-neck flask with saber stirrer, stirrer notor,
contact thernoneter and heatipn

N2
L@g‘ée?t%‘%‘%]’b]:qff%/z harged with 900.0 g of L WQEP%%O%%ﬁ”

(nmethacrylic ester of the Cf2- C15 al cohol mixture

Li al 125 225. f PE 1 l.

St AR paas e E P EnOudr Shoiing iy ahindiolhycol
Siletrhac:}glat@\f tegxd | Bei0t igzabEontBROI nltafmiucad@du t eoglenthe
i ar%g_dé ngagSé;.q{ﬁ:f aEh%_:ﬁQJ yg{?éi‘ﬁfélll@n was stafd egay,

0 tert
pﬂ?@x@l&t@fﬁyWﬁéxﬂﬁa{t@it@@} 43Andt BePfo KRE glopN oil.

BRQ Wak added At t aFi edlianb1h.:8Q0. after 4 h. After
6 h of  reaction tine, the tenperature WO 2006/ 105926

PCT/ EP2006/ 003032 - 45 was lowered to 85C, 89.0 g of
di-neidmd @ nodi gl ycol nethacylate and 2.0 g of tBPO
were added, and the mxture was stirred at 85C
overnight. The next day, the mxture was diluted with
A3e 3 p wiforKPEE 1 0N ddisipe rs5 righi Bl gake rolohmear , coproasng

-0l + d?%f‘eq{ﬂ ti i spersing bl ock
E%}r;grreérm%eonprl iﬁogfll nono- -rre néagcres‘l oyl oxyet hyl

succinate: A 2 1 four-neck flask with saber stirrer,

stirdar fREOhed iMmbelk tbbb.%h cgabag»t bh@&&e&etegtaaeer
heating _mantle was .initi all¥ Eq%ed wi th 1000,0
thé

MHSRS etRAEFyl TP%st 6PR6 Frofes oxi it hdaling
nﬂa)ﬁtl]ree whisal (nitidbly 28Rabggd ofwinh ylloamethtge axfd LIMA

%k%[ %&ll%J_rryésAtfde}:} hi ope k?é‘t €1 1*5‘63% .81 85t xture

|ne I zat1on UC ng
mltarlogéQSa\nd a8@i-Agg dey iletvi h@qﬁﬂmna@a&l an 5\%@ of

%kﬁﬁh?%ﬁ%hfﬁ%@ﬂ%bé%é)Ehﬁﬁ)ﬂéaééatt@Uéy$c with stlrrlng

per 6xy- 2- et hyl hexanoat e After . 2 h, anothe

Aif ey otneEPFaIket @ aaéredlni;am%%cw% Bf ErPgset it t Pﬁ%}ng
e, tieperaidins MageFiatseibt ovddGtarted by adding 2.0 g

of tert-butyl peroxy-2-ethylhexanocate (tBPO). After
2 h, another 2.0 g of tBPO were added. After 6 h of
reaction time, the temperature wag raised to 9050,
92.9 g of mono-2-methacryloyloxyethyl succinate (R&hm
GmbH & Co KG, Darmstadt) dissolved in 230 g of butyl
acetate and 1.0 g of tBPO were added, and the mixture
wag stirred at 90°C overnight. The next day, the
mixture was diluted with 728.6 g of KPE 100N cil and
the butyl acetate was drawn off on a rotary evaporator

at 120°C/12 mbar. This gave a clear viscous solution.
Example 3

Preparation of. a dispersing block polymer comprising

N- (2-methacryloyloxyethyl)ethylene urea:

A 2 1 four-neck flask with saber stirrer, stirrer

"motor, N2 inlet tube, contact thermometer and heating

mantle was initially <charged with 900.0 g of LIMA
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92.9 g of nono-2-nethacryl oyl oxyet hyl succi nate (Rohm
GrbH & Co-KG Darnstadt) dissolved in 230 g of butyl
25 acetate and 1.0 g of tBPO were added, and the

] Xt [ d at 90C i ght.
m th!:ﬂe t%%ygsl u?ed Wi tov%gl. g g oggﬁf’gsﬁfﬁ?%??”z
and the butyl acetate was dfawn off on a rotary
1Q t 1 Th [
SRR LR 1P G 15,030 T SBYE o ELeE v 2800
mi@ﬂl@p&@hEr Qé’@W(@rI%lﬂ@ butyl acetate and 6.75 g of
N TR NGO M ekt hydd el dwd &ne: Yr e@s ¢ 391 ¢h Zsdirring.

four-neck flask with saber stirrer, stirrer notor, N2
AItET t HRRTTEPRELRR Dier UMEISIC Rl REAEPAGD Maitt | adding

) ek 6 ThespEagtetn h L300, Dugsol sLhibeliD by | adding
- acC

3ot Gr e t615- BeEYY cBRBESH 20 ALY PEkRErs g beftBPO) .

2X5 e g2oh fandy| 4ahet atre andh6. dasg of. socumubt tBPO was

dthiobenzgel, and; hested Lo 0EW g rTing 2 o or

I ner |zat|on Intro uci ng nltro erf an
5 ﬁ&%rmatélaqrb’éorrdlmtbzdt |ect;rh1y\ﬂ,@siestlar¢@d loptaddiapde by

IS8 te&ﬂe but pliaper @oys?- et byl hexanoate (1B . of
After 2 and_ 4 h, In each case 0.90 g of tBPO was

&Hdéﬁ“@&#@@FY@OW18ﬁYP§§§§|@ﬁhﬂiﬁ@e 78.3 g Bfea in
Nw(pz m@&@s 4 @98 -axy ettidn) et Rphene whied (@bidai nabl.e bya,

AR5RIDEN0 Lhe MBLrom.a 2ot 0Lt 9,08 argrate and

Rl @x(g)OJ‘BSEBP@ freom RaldmdGnrbdhdndh€o mikGureDavasst st yred
dj ssqlowed b%%@Q?,gtof BuLyl Laget agg andthé Om%\g%ré BRQ, ¢

wer e "ad m Xture was sti red
Me@htmtﬂﬁe Gfekt® dhyoft HEPH X0k %35 aend uteg wPehyl

G4et2te OfwallPESLQAQN oidrmandd he, but arpcet Mo dSor  at

drawn off on a r%t ary evapor ator at
120°C/12 mbar. ig gave a clear viscousg solution.

Example 4

Preparation of a dispersing block polymer comprising

2-acetoacetoxyethyl methacrylate:

A 21 four-neck flask with saber stirrer, stirrer
motor, N2 inlet tube, contact thermometer and heating
mantle was initially charged with 900.0 g . of LIMA
(methacrylic ester of the C(Cl2-Cl15 alcochol mixture
Lial® 125), 225.0 g of butyl acetate and 6.75 g of
cumyl dithiobenzoate, and heated to 85°C with stirring.
After inertization by introducing nitrogen and adding
dry dice, the polymerization was started by adding
1.80 g of tert-butyl peroxy-2-ethylhexanoate (tBPO}.
After 2 h, another 0.90 g of tBPO was added. After 6 h
of reaction time, 78.3 g of 2-acetoacetoxyethyl
methacrylate (Lonzamon AAEMA from Lonza, Switzerland)
dissolved in 300 g of butyl acetate and 0.90 g of tBPO

were added, and the mixture was stirred at 85°C
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120C/ 12 nbar. This gave a clear viscous solution. 20
Exanpl e 4 Preparation of a dispersing block polyner
conprising 2-acetoacetoxyethyl nethacrylate: 25 A2 1

four- wi th saber stirrer, sti r f

e?tU‘%ifbleO” tact therrmngéer and hea{:&ﬁégp%@ﬁ?{goﬁ\'&n

vva3|n|t|ally charged with 900.0 g of LIMA

(met hacrylic..ester 2 C15 Icohol m

Iy RS B85 2 it BRPhFS R Wl wieh

3{)321,2139 ﬁtlﬁﬁ'li‘)bleq@baiuel amd ttﬁeatlelthb BEFT ¢ hwaS drawn

ring 28bk0BDY e OdIGIG Nl diage

dfr %I% réé&?{;l ce, E)Eke pol yrrerjl' zatcir%n was started ave

@ddﬂ@lr chglsofsqléﬁttlﬂéhtyl per oxy- 2- et hyl hexanoate

(tBPO). After 2 h, another 0.90 g of tBPO was added.

After 6 h 35 of reaction time, 78.3 g of

RAACSHOBFERAS Inet hacryl ate (Lonzanmon AAEMA from
Lonza, Switzerland) dissolved in 300 g of butyl

d 0.90.9 P .
o WSSt Fed AP Rs N 2008 Tos0gbL T, stirrer
RCH/ER2005/ 003682 tubeA7 coveant ghiherThoetext adwy, heaeing
?%ﬁh%&? a3 dhhﬂ%ﬁ%lw&thchg§%ea QWQEhKPEo§OQ“50|$fanQIMA

utyl acetate was’ drawn rotary.

elfgrdreator. it BEFETL2 C?ﬁ)artherhl%1%]?:1(*?/363IS aneqz‘é%‘?lvﬂ%%E‘ére
solaitd ofesp Conpagathae exapptle 1 A229d dour-aeck cumyl

A R A el A T Sk B Rent S B e o PEStRgate)

igrid | abbygchey getinetrsh @Q8. Oig dafhel | Mad¢hidhadlylskc and

S8 a5 B9k, B U L-Ag0) over
@‘uhme(ntém,-b@hﬁ mem@tr@at WpS ah@aled gtef &Fher anth

%élffl ddie reaction flask, and 15 inertized by adding
ry ice-and passing nitrogen over.

After a reaction time of approx. 5 hours, 32.0 g of
hydroxyethyl methacylate were added. After 2.5 hours,
0.64 g of tBPO was added and the reaction mixture was
stirred at 85°C overnight. This gave a clear viscous

solution of the polymer in oil.
Comparative example 2

A 2 1 four-neck flask with saber stirrer, stirrer
motor, N2 inlet tube, contact thermometer and heating
mantle was initially charged with 608.0 g of LIMA
(methacrylic ester of the CCi2-Cl5 alcohol mixture
Lial® 125) together with 2.90 g of cumyl
dithiobenzoate, 1.22 g of tBPO (tert-butyl peroctoate)
and 160 g of wmineral oil in the reaction flask, and
inertized by adding dry ice and passing nitrogen over.
Subsequently, the mixture was heated tc 85°C with

stirring.
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Subsequently, the m xture was heated to 850C with
stirring. ‘After a reaction tine of approx. 5 hours,
32.0 g of 20 hydroxyethyl nethacyl ate were added.

Afte , 0.64 g of tBPO was ad

r éc%?%?ﬂw‘?%%%e was sSti rrel%nat 85C ovgﬁﬁ/8ﬁ9_95$2933032

gave a clear viscous soluti of the polyner in oil.
rrparatlve examl.e 2 21 four-n sk t

BHETLH rrerCe LR RaF e B or bR R i B iphbe:  cad OF

tdmm¢mhm&imlmwmtmwhtiM@thwamwﬂ@twas wverei aldddashar gafiter

VCM@ z@%ﬁg 90064LLEMy B0, £BBL %Csr yéa&e&sta% Ofhd Neeaction

12-C1 cohol mxture Lial(r) 125) ether wth

et yref wagny Ptigredi oventeS OYEQElghgf tBpy gave a

(dBLdr bt Ydoer feth ot o@rtc}zel% r mineyia. oil in

the reaction flask, and inertized by adding dry ice

and passing nitrogen over. 35 Subsequently, the

MExdms beaves heat exthd @G rdtive stiamplegs Wand 4

2006/ 105926 PCT/ EP2006/ 003032 - 48 After a reaction

time of approx. 5 hours, 32.0 g of dinethyl am noet hyl

meheapryppareiner efaddes. rAfudring. Bopelyser® Géexe onixed

Rm% was agded and it he §eact}pf-1 Xt UG 0as§bbek8Ent1y
at” 85C overnight. This gave a 5 clear viscous

SR BroaIfed e fol et Ion GARebnaies 5 to 8 and

conparative exanples 3 and 4 The properties of the

resul ting copolyners were mxed 10 wth a. base oil

I R oo FEPE T SEREEn: 15- 1 R TN Ra Th §  fini-
frrad i oon expehinent{ PCEha ristircivea sex perdarent se wépglowing
perforned on a mni- traction nachine (PCS

I'nstrunments) under the followng 15 conditions: Tab.
4: Measurenent paraneters and conditions for the MM

fFdiCtipN d@sdSrement parameters and conditions for the
MTM friction tests

Test Rig PCS MTM 3
Steel, AISI 52100, diameter = 40.0 mm,
Disk RMS = 25 - 30 nm, Rockwell C

hardness = 63, modulus of
elasticity = 207 GPa

Steel, AISI 52100, diameter = 19.0 mm,
Ball RMS = 10 - 13 nm, Rockwell C

hardness = 58 - 65, modulus of
élasticity = 207 GPa

Speed 0.005 m/g - 2.5 m/s

Temperature 120°C

Friction/roller | 50%

ratio

Load 30 N = 0.93 GPa max. Hertzian pressure

As a result of a friction experiment, a Stribeck curve
was obtained, from which the coefficient of friction at

10 mm/s was determined.




5

10

15

20

Test Rig PCS

nm
nodul us of
di_ane
4P o

Friction/roll

bi sk ‘RVS =
elasticity

arede/Daged g5
Speed 0.005 m's -

52100, di aneter
C har dness
Al SI 521

MIM 3 Steel, AlSI
25 - 30 nm Rockwel |
207 GPa St eel,
Ball RM5S = 10 13
65, nodul us of
2.5 ns " yerature 120C
50%ratio Load 30 N = 0.93 GPa

')ﬂ /\c a raculf nf
O+

er

SHEe A fri At AN

40.0
63,
00,

elastlchg] 5%@5%2@@3%32

max.

Hertz-an--pres
experinment, a
t he coeffi ci{
det er m ned.

A T T T Ol

L CSPPLYEEE curve was obt ai ned, f
bnt of friction at 10 mM s was

D 2006/ 105926 PCT/ EP2006/ 003032 -

T

romSAfi it cient

of friction

AP wm/s

CRRQtYTEIS5 COf

nmet hacryl ate

Copol ynmer Coe

Bl ockerbpodfmbri ebmprisifGami s Bl og
TBA nsiRg 1 Evanplegd vabmenby haskpodt gl
ngaéneebgaba%elﬁgcebdbﬁgmb@eezanpl

k

yC.al2 4
el

Bi-ock—copoty

TR b o

'Eﬁoe "BB Bi = oRg ﬁ g nd
g*ﬁ%s?% E dgoknaL 8§1§s§§8%? |e§g

n 0. (¢

0.026
22

Fyarrplp 7 N
ur ea obt ai ne

cepoiyler’ co

4 example 3

IBaeEsT BrAYIES é?ﬁﬁEF§139Cbnparat|ve
T§r|Qrmgthacryloyloxyethyl)ethylene

urea obtained according to

Bl ock
0.022

Comparative
example 3

Block copolymer comprising
hydroxyethyl methacrylate obtained
according to comparative example 1

0.033

Comparative
example 4

Block polymer compriging
dimethylaminoethyl methacrylate
obtained according to comparative

exampie 2

G.043

Comparative

example 5:

A 2 liter four-neck flask equipped with saber stirrer,

stirrer

heating

motor,

mantle

ther

ig -

N, inlet tube, contact

and reflux condenser i

mometer,

nitially

charged with 430 g of 150N oil and 47.8 g of a monomer

mixture of

methacrylate
inertizing by introducing N

temperature

tert-butyl peroctoate is added and,

monomer

mixture of

feed - consisting

Clz2-Cl8-alkyl methacrylates and

in a weight zratio of

is adjusted to 100°C. Thereafter, 0
at the same
of 522.2 g of

methacrylates

a

Cl2-C18-alkyl and

99:1.
and adding dry ice,

methyl
After
the
.71 g of
time, a
monomer

methyl

methacrylate in a weight ratio of 99:1 and 3.22 g of

tert-butyl peroctoate - is

3.5 h with
feeding,
added. Afte

started. The feed

uniform feed rate. 2 h after the

r heating to 130°C,

Lime is

end of

another 1.14 g of tert-butyl peroctoate are
13.16 g of 150N oil,

17.45 g of N-vinylpyrrolidone and 1.46 g of tert-butyl

perbenzoate

are added. In each case 1 h, 2 h

and 3 h
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exanpl e 3 hydroxyet hyl nethacryl ate obtai ned 0.033
according to conparative exanple 1 Conparative Bl ock
pol ymer conprising exanple 4 di net hyl am noet hyl

net hacrg/l ate 0.043 obtained according to conEar atiy
HAnp e AL Pe8ap

e
rative exanple 5. 5 A 2 PFFEF /R8cR32
flask equi pped with saber Ssti% rer, stirrer notor, N2

inlet tube, contact the neter, _heat.ing ntle_an
ST oA o | U Ead v <ainr goaou £ 45670 Brey?
Ishbanmtoatre d7e 8agdefl.a Seencrieyo IR Xt UB20 0§96 from Roéhm
Cg?HaCa@ | methacrylates and net hyl 10 net hacryl ate
inawight ratio of 99:1. After inertizing by

dintroducing N2 and adding dry ice, the tenperature is

gl 1St Etnd - 100 G RI8 M £y Orade)g of  tert-butyl

peroctoate 1s added and,” at” tthe sane tine, a nononer
feed - consisting of 522.2 g of a nmonomer 15 m xture

th&lz'n%l@sl aleageet halﬁdl}écﬂllﬁaﬁr and«géﬁ@tﬂtg i yl de 92and f the
nmethacrylate in a, t io o .1 an . 0

RV EAAEA T Stoct ASCE T | E0%t arvhd. e 1 6SYFERE | sWere
b drmiridd ubiyf @20 f eGtler aten s Zradmeaftter wehe enffegfted in
f j gg@% 1. g Qkotert-hut. perogcto -

Z%Eggfd%g'di %ﬁ{ he_a%]?ng. ? g (fsoc,a%%zl?ﬂfé; go 1%@%&%}11}71
rreYsnertiate vigadipratoldrdomelyied X498t g aof seért obut ¢l 25

parhenzsoal e a@%lgg\@@d- bRagashasasesdice hoand Bollymer
WD 2006/ 105926 PCT/ EP2006/ 003032 - 50, thereafter,,
HRWACF BF )y ealh fFme Wfest er ¥2But ng)ls'ﬁé]r até? 2
aAreyadtatni Eaaal stiborh 522626 f beerRobhke &rklags from
H. .5 | perneation chrqmat ography. (GPC).: _The
2oL et B0 ot Bout AP Tr Sh i A o s1e columns
pRoditspersity iStdexiaRBis of theSpolyrers wereSDV 100 A /

dgt eipf Red, By SPGepyThe gmeasur efiRs WREEs §bHECLRS | Ased.
To record the sgignal, an RI detector (Agilent 1100

geries) wag used.

Mw PDI
[g/mol]
Example 1 82 700 1.3
(60% polymer content)
Example 2 69 000 1.2
(60% polymer content)
Example 3 76 600 1.4
(60% polymer content)
Example 4 165 000 2.2
{(60% polymer content)
Comparative example 1 68 000 2.1
(80% polymer content)
Comparative example 2 72 000 2.2
(80% polymer content)
Comparative example 5 98 000 3.4
(75% polymer content)
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10 tetrahydrofuran at 35C agai nst a pol ynet hyl
nmet hacryl ate calibration curve froma set of > 25
standards (Pol ynmer Standards Service or Pol ymer

RSt o 8925 Dt orNFneﬁEnﬁ’Z‘? over t he SEIH 8 2Bp84 083032

5 106 to 2 . 102 g/nmol. A conbi nati on of six col ums

zg mer . St and rds Setvi ce DVOI%OSQtéAb/ 2x SDV LXL /
%%?Fsl’dbgA? DX }5’—’”8%?) e used- =¥ To record

the si gnal an Rl detector (Agi | ent 1100 series) was

PDI / | 0.1.3
TSRS Eot ent P ERSibl ¢ 2783 000 T 31 &% pol et 115
c(ﬁﬁ%r@%%x%n‘iﬂe @ex@%'b@,l 460060% bo? yier Qifonftéﬁﬁ;ltlve

%{-ﬁ)ﬂ, 0 e
%mar%%vﬁx%ﬁa&%é%o&?¥ (8120015}}‘;ét %B{)ample > were

R G eARaRETa e argTe o\ 72 bo0 b dpBodinenatic
P@i%‘@lwntent) onpar at ine exanpl e 598 000 Rs#M D445:

% pol f 06/ 105926 PCT/ EP2006/ 003032 .
O O e S e 8 T o FORCSTAEY | A, <2056 in
[Iﬂs@er spﬂ,gl actraonkang oxidatlisdmist abol | tASTM CERS3:  CCS

f@c# 2&% ngt'h@(% anc#@)oc’ a&gztﬂé OEJ_EE¥§QF{1¥G v§scos:|.ty

exanpl e 4 conpare to conpar ative e
CHReiRe L TIT SR B Stor Lor | THer SRt 1o C(qaemﬁmq ©f

. 5.2% by weight of Chevron-Oronite Paratone 8002
(non-dispersing viscosity index improver
component I of the OCP type),

. dispersing viscosity index improver component
IT (2.12% by weight polymer content based on

_ formulation),

. 0.19% by weight of Viscoplex 1-211 (pour point
improver) ,

. 13.8% by weight of Chevron-Oronite Oloa 4594 CA
{additive package) and

. 12% by weight of 600N oil,

. made up to 100% by weight with 150N oil.

In this test, the degree of oxidation is detected by
the viscosity rise. The lower the values for AKV40,e: or
AKV100.1 are, the better the oxidation stability and
the dispersibility of the polymer. The results cbtained
are compiled in the table which follows. It is found
that the inventive polymers according to example 2-4
have significant advantages with regard to the
oxidation stability and dispersibility compared to

comparative example 5.
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3.54% exanple 4 111.6 15.78 6490 4.9 0.0 (repeat

(repeat 5.7) 0.0) 3.72% conparative 104.2 14.57 6636
13.0 8.4 exanple 5 WD 2006/ 105926 PCT/ EP2006/ 003032
-..53 d aj 1. A copol yner obtai nable_b

Sy 215028 1 cast one monomer  conpSIYEEAONAY 8R3032
consists of 5a) fromO to Yo by wei ght of at | east .
og . ethylenically unsaturated ester conmpound of the
forvfa (1) R RBORS {!), '~IY)R2 10 in which Ris
hydrogen or nethyl, Rl is a linear or branched al kyl

radi c [ f arhon ' n
B oot SRR e e Pt £ PO B OB BEnB e T east
f or nulRe OIRMEH GRIRIFUBLIR Wil Hy diyereter &n al kyl
group having from1l to 5 carbon atons, b) from10 to
99. 9% b)y wei ght of at | east one ethylenically

unsat Wat &P estlr Qnidmd BF W§d930 PSr ndita’ LFRFER One
RA R stH})eni&RE iy whiseluRatedhydsagen @smpmimy| ofR4the
is a linear ZEI)or branched al kyl radical having from
6 to I rnl:"%{[rabo atons, R5 and R6 are each '
i ndependently hydrogen or a group of the formula
-COOR "' in '

R

3

R2

in which R is hydrogen or methyl, R' is a linear
or branched alkyl radical having from 1 to 5
carbon atoms, R?® and R’ are each independently
hydrogen or a group of thé formula —-COOR' in which
R' 'is hydrogen or an alkyl group having from 1 to

5 carbon atomsg,

b} from 10 to 99.9% by weight of at least one
ethylenically unsaturated ester compound of the
formula (II)

R

RO A OR i,

RS

in which R is hydrogen or methyl, R®* is a linear
or branched alkyl radical having from 6 to 15
carbon atoms, R° and R° are each independently
hydrogen or a group of the formula -COOR'' in
which R*'' ig hydrogen or an alkyl group having

from 6 to 15 carbon atoms,



which R is hydrogen or an al kyl group having from®6
to 15 carbon atons, W) 2006/ 105926 PCT/ EP2006/ 003032
- 54 ¢) fromO to 80% by wei ght of at |east one

SHPARL s s Lo est € comeunichl ki rgos0s:

hydrogen or nethyl, R7 is a-lFinear or branched al kyl
radi cal having from16 to 30 10 carbon atons, R8 and

RO are each i ndependently hydrogen or a group of the
formila -fCEBR 0 [toi n80&hi bly Rweiphk i sfhydtogémast aone
al kyl [ 30 0 15-d)
rom 61T a 307 By wiroht "oF 8¢ | Saat” ong wod T8¢ ene
et hyl &fie®lay (Gdddt urated, polar ester conpound of

the formula (1V) R R12 xR10 (1V), R11 0 20 in which

R is hydrogen or nethyl, X is oxygen, sulfur or an

am no group of the formula -NH or -NRa- in which Ra
is an.al kyl] radical having from1l to 40 carbon atons,
R10 K€, a rddi cal ORf7 ch 25 conprises from2 to 100@]1h

car bon d has at |east 2 heteroatons, RIL1 ‘and
R12 are |each lji ndependently hydrogen or a group of the
fornmul aR8 COX) R1Oj in which X is oxygen or an am no
group WD 2006/ 105926 PCT/ EP2006/ 003032 - 55

in which R is hydrogen or methyl, R’ is a linear
or branched alkyl zradical having from 16 to 30
carbon atoms, R® and R® are each independently
hydrogen or a group of the formula -COOR''' in
which R''' is hydrogen or an alkyl group having
from 16 to 30 carbon atoms,

d) from 0.1 to 30% by weight of at least one
ethylenically unsaturated, polar ester compound of
the formula (IV)

R _
RrI12 10
. XR (IV),

RIL ¢

in which R is hydrogen or methyl, X 1is oxygen,
‘sulfur or an amino group of the formula -NH- or
-NR?- in which R® is an alkyl radical having from 1
to 40 carbon atoms, R igs a radical which
comprigses from 2 to 1000 carbon atoms and has at
least 2 hetercatoms, R and R'¥ are each
independently hydrogen or a group of the formula

-COX'R*®" in which X' is oxygen or an amino group
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of the formula -NH or -NR a,- in which Ra" is an
al Kyl -radi-.cal having from1 to 40 carbon atons, and
R10' is a radical conprising from1 to 100 carbon

dohors/ A4 E0ke on he taial wei ght SFI{RE2005/003032

et hyl eni cal | y unsaturated nomonmers. 10 2. A copol yner

as ¢ alfeduLh @ADL ghar agl enyzed Ln Sty TRe o an
copol yner Has a specific visCosity TIsp/, reastr ed T n
chl or cibryd atragsdcali matieng afigem f¥ obr8 4G trhmy gatols,

- 3. A copel yger ascl gl med d4in0l a0y from 1 to

characterized in that the nononmer conposition is
al t er etP YUFRTRPR REPSpar ati on of the copol yners,
such that bl ock copolyners are obtained. 20 4. A
copol yrr)er as clai med i of the preceding

t I, t
oY g g 2P Y (1RO he REPTPIGIEE. i n ¢ he

cl ai nrs;,
ester conpounds of the formula (IV) has at |east 2

differ et.ero i 5, A 0 ' [

cl ai mb%g%cgaﬁglct%ﬁﬁgga%l%n ?Hat&%‘zelté%ﬁr gﬁd?%%]i% irTE)dfat fhe
| east e loinidel Lesinsatouragiahawrnsimatse fornula (1V)
conprises at |east one nitrogen atom and at | east one
oxygen 30 atom 6. A copolyner as clainmed in at | east
ohe of? t REPOBYEREdIGFy Stalhed dRardkd el iedchareRaeraEed

I easgsirppehﬁet efpat Qjaaﬁdlyﬁrtegf Rﬁgsr ﬁé;“ f@@iedilrfiat | reagbsity
one of the ester conp nas t a, IS
Qopar dloatr{ FEACEIE S g Ot S S kst 25 G ol the ' Eange

from 8 to 74 ml/g.

3. A copolymer as claimed in claim 1 or 2,
characterized in that the monomer composition is
altered during the preparation of the copolymers,

such that block copolymers are obtained.

4. A copolymer as claimed in at least one of the
preceding claims, characterized in that the R
radical in the ester compounds of the formula (IV)

has at least 2 different hetercatoms.

5. A copolymer as claimed in claim 4, characterized
in that the R*® radical in at least one of the
ester compounds of the formula (IV}) comprises at
least one nitrogen atom and at least one oxygen

atom.

6. A copolymer as claimed in at 1least one of the
preceding claims, characterized in that at least
one hetercatom in the R radical in at least one
of the ester compounds of  the formula (IV) is

separated from the X group by at least 4 atoms.
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WO 2006/ 105926 PCT/ EP2006/ 003032 - 56 7. A copol yner
as clained in at |east one of the preceding clains,
characterized in that the RO radical in at |east one

o TG (%) 5 A TRis (1 Rl ROMkpER0Rs7R8YB2

connecting group having from 'to 500 carbon atons

d t 4_radical s e
?ﬂdependen% Yﬁ‘ oasén Cg“ralé“r? aI %yl agtrogﬁasﬁav?%% rfomthe
1to @r@czﬂerum atcdrcmm88 pheopotgnireds i aitied | phe R
ol al moJaq £y agh e £ 2elaskn Shbalod hey é’%‘é‘@&f'@%mﬁ?&&@ of
in formula (V) is a group e fornul a 7
CH2 0 wmormtﬁ-ammﬂ riLs' $ aﬁmqﬁ ég%rth% fvauian
from1l to 3. 20 9. A copolyner as clained in cla|m8
characterized in that the R1O radical in at |east one
ester orrpound of the formula (I1V) is a group of the
fornul V %6 CH2 0 CH2 R13 CH2 CH2 "N' (VII1}. R14
6 PCT/ EP2006/ 003032 - 57 10. A
copol yms%gs clainmed in claim9, characterized i(]V),
t hat corrp t d) conprises at |east one ester
conpound- he formula (M11)

in which A is a connecting group having from 1 to
500 carbon atoms and the R and R'™ radicals are
each independently hydrogen or an alkyl group
having from 1 to 40 carbon atoms.

8. A copolymer as claimed in c¢laim 7, characterized
in that the connecting group in formula (V) is a

group of the formula (VI)

Bug o,

n Vi),

in which n is an integer in the range from 1 to 3.

9. A copolymer as claimed in claim 8, characterized
in that the R'Y radical in at least one ester
compound of the formula (IV}) 1is a group of the
formula (VII)

13
/CH2 0\ CH R
CHy ¢ z If | (VD).
Rr14
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50N (VII(). NII"™ 1 11.. A copolyner as clained in
at |l east one of the preceding clains, characterized
in that the RIO 10 radical in at |east one of the

e of the forrmula (1V) conpL, |, eAs
g‘ié %Qfg(?%i)cg#w%he formul a gg 12. A ggs@?gﬁéﬁbségg%”
clained in claim11, charact€érized 15 in that the R10
radical in at |east one of the ester conpounds of the
formula (1V) conprises at |east 2 groups of the

flotr nulZa ccpelym8r Ascopbiimed as cildimed®d nchhupatgpized
characf.eriged cgﬁpbﬂeﬁﬁ‘aﬁ t'&%m% 1least tt%agito%%e Ofster

the formula -CO ™ are bonded one another via at

nost AORRJHE Padde ke scafddif Jat om of the CO

group. 14. A copolyner as clainmed in claim13,

characterized 25 in that the R10 radical in at |east

one ester. conpound of the forrmula (IV) is a group of

the formupa (IX) 0 CH2 /O (Ix). CH2 /1 OHO 30

WO 2006/ 103926 PCT/ ERg006/ Q0303 - 58 15. A VL)
4, characterized ‘1 ’

| east one ester

OY o off O

conmpound; of the formula (X

11. A copolymer asg claimed in at least one of the
preceding claims, characterized in that the R*
radical in at least one of the ester compounds of
the formula (IV} comprises at least one group of
the formula -CO-.

12. A copolymer as claimed in claim 11, characterized
in that the R radical in at least one of the
ester compounds of the formula (IV) comprises at

least 2 groupg of the formula -CO-.

13. A copolymer as claimed in claim 12, characterized
in that the at least two groups of the formula
-CO- are bonded to one another wvia at most 4

atoms, based on the carbon atom of the CO group.

14. A copolymer as claimed in claim 13, characterized
in that the R radical in at least one ester
compound of the formula (IV) is a group of the
formula (IX)

CH, /O (1X).

\Cﬂz OH
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5 16. A copolyner as clained in claiml13,
characterized in that the RLO radical in at |east one
ester conpound of the formula (1V) is a group of the

é@%g$§€%*f2é§%§afﬁgd/F;Ci?af}aléfYCEZLQEFE?%%@gb%XQOSHBZ

t hat conponent d) conprisés | east one ester
gﬁpo%ﬁdCS o%gﬁe£° vl a (X ‘%’a1ad (fﬁ')cha%agt%r zed
A°'Co ras %6l aie c characterrzed

in thamﬂthbaplgomaaneat N apmpaxﬂeaNﬁ;(ﬁea$m orgt epter
COﬁpowwkbéﬂndfg%féﬂéﬂﬁé&ddﬁé gonprises at |east one
group of the fornula -CO and at | east one nitrogen
atom 25 WO 2006/ 105926 PCT/ EP2006/ 003032 - 59 19. A
copolynmer as clainmed in claim 18, characterized in
that the 10 radical in at |eagt one of the ester
conpoundsijof the foqgula onpri ses at | east ogﬁ)
ur ea ¥Qr oy 5 claimed in claim1

i &dical in at |east one
ormula (IV) is a group of the
(Xifl},

formula (XI11) 10 fNH

16. A copelymer as claimed in claim 13, characterized
in that the R' radical in at least one ester
compound of the formula (IV) is a group of the
formuala (XI)

CH, O CH; |
a4 W X0y,

17. A copolymer as claimed in claim 16, characterized
in that component d) comprises at least one ester
compound of the formula (XII)

ANANVNY o

O O

18. A copolymer as claimed in claim 11, characterized
in that the R radical in at least one of the
ester compounds of the formula (IV) comprises at
least one group of the formula -CO- and at least

one nitrogen atom.
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A O in which Ais a connecting group having from1 to
500 carbon atons. 15 21. A copolyner as clained in
claim 20, characterized in that conponent d)

R ERR R T o ?%”T&%@%@Q%%”

cIained in at | east one of t precedi ng cl ai s,
t
g eSSt U IR SPPOLTIEL g0 pnppapperices

4 0. 281 AhespotyereR'asrabacasd 1Ih at IJe%'vsﬁt ongeofof hghe

precedifg-£| ébﬂ?ouﬁﬁ@f%ﬁeﬁée@okﬁm&ﬁat (154)€ cGRPR] YOBT ot
is a b ock copolyner, the block WO 2006/ 1 5926

PCT/ EPZRRISY 00750 Sﬂrea B "R opol ynmer conprising at | east
one hydrophobic segnent P and at | east one poI ar
hydr op oblc men belﬂg ai ne

segne D,_the b
eyt | SPROLTRGhoME: CASIS  Forg kT Aregtetized
from Oint o t4@% byheeiRjfit rd@maa:ll onrt hatv\d@mt ofonet hester
nonomne [ﬁ£ﬂ$ﬁ§ 0 0 bi
segneﬁ%s atBFegéFIoﬁgeEEE%ylenlca?Fyq% éggggafga the
ester Eﬁﬁf@d{md%ﬁﬂhe 10 formula (1) R R3 ORl (07 2
|nuwh|ch R is hydrogen or nethyl, R is a |linear

(\NH

- oK,
AN A/N\ﬁ

in which A is a connecting group having from 1 to

500 carbon atoms.

21. A copolymer as claimed in claim 20, characterized
in that component d) comprises at least one ester

compound of the formula (XIV)

o ! NH )
\)KO/\/ \<O |

22. A copolymer as claimed in at least one of the
preceding claims, characterized in that the
copolymer has a polydispersity M,/M, in the range
from 1.05 to 4.0.

23. A copolymer as claimed in at least one of the
preceding claims, characterized 1in that the

copeolymer is a ~block copolymer, the block
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15 or branched al kyl radical having from1 to 5
carbon atons, R2 and R3 are each i ndependently
hydrogen or a group of the forrmula -COOKX' in which R

o A0 o) Tom 1040 06, 9% by SHE BRECOBALER032

~on the weight of the mononér conpositions for

i h hvd 0bi f I .
R AR ATl Bl PRk fobio

et hyl eni ster comnpoun
fornulsequidnt RB @r4 (A ) leaR6 WD2006la05826ment D, the

PCT/E@%QQQ&QQ&Q%ZSégﬂghtigéﬂﬁgC%bégiﬁé@Yg%Oggfyﬂérizing

methyl,” R4A"1s a linear or branched al kyl Tadi cal
havi nFMBRB AFPES 1 tdamso WhEES$OTRS 18%d R6 are each
i ndependently hydrogen or a group of the fornula

-COCR'" Jn 5 which R'' is hydrogen or an al kyl group
havi ng’ févré’r’ﬁ & (@ 5T dPhdiF lbt?rsgbacﬁe# r'dm %‘? ow%;?ﬁa}&tbyOf
wei ghtthebasednonethe awngdiofond he fitononeteparing the

conposi. 4 r. pre ' he 10- hydrqphob
segne%?%#ggﬁxég' eas?géﬁgg% hyleﬁg%allfﬁﬁnsa?%?gFed one
est er e¢dygemmidadfivt hensppunarad( |¢$yeR9 compERnd( | F) , the

)R8 1%l )R is hydrogen or methyl, R7 is a

i near or branched al kyl radical having from16 to 30
carbon atons, R8 and RO are each i ndependently
hydrogen or. a group of the forrmula -000R in 20 which R
" ' is hydeogen or an al kyl group having

R A ORI (n,

2

in which R is hydrogen or methyl, R' is a linear
or branched alkyl radical having from 1 to 5
carbon atoms, R?* and R? are each independently
hydrogen or a group of the formula -COOR' in which
R' is hydrogen or an alkyl group having from 1 to

5 carbon atoms,

b) from 10 to 99.9%% by weight, based on the wéight
of the monomer composgsitions for preparing the
hydrophobic segmentsg, of at least one
ethylenically unsaturated ester compound of the
formula (II)

R

RO AORE | (i),

RS
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from16 to 30 carbon atons, e) fromO to 50% by
wei ght:, based on the weight of the nononer
conpositions for preparing the 25 hydrophobic
segnent of .comononer, and the polar s

: e nt
RS 4&?5&%@3 deri ved fron1ethy|eni@ggﬁﬁpzoos/°03°32

unsat ur ated, polar ester “c&pdunds of the formul a

(1v) 30 2006105926 PCT/ EP2006/ 003032 2. R" XR10
(1), PRI n R HOR T S P BB B ety 155 0@ | 51120
oxygemr dulehwhegr abhkahi nadyoclp dRvtimg f frowl & - Mg 15
or 5 = ich [ n-al radigal - ]

from 10%%[)%04[]0 cggl\ra'%!gﬁ atﬁzrrb‘a,§1 i ‘;&’fae r% |C‘cilal ll\?\g%igﬁﬂdenqy
conpr iSEEdgEem 21t 02 1000°War Ibdn hensf@ftibms -4C0R' ' in
| east a4 ihel eroat of®, nRhkcaed RI2 ake £8RPL group having
i ndependent]ly hydrogen or "a group of the fornmula 10

- COX' REP™ & Gfhilch SRTHA &&AH or an anino group of
the formula -NH or -NR'- in which Rai is an al kyl

radi cal ving, fro t.0 40 carbon _ato d RIO' . is

L haRal B 167 TS (e f RO e ETbom ERGetont Sof
char adtter i zegnpnetrhat carnpdedsionsd onemol arepeghiegt the
conpr i t 3 ' ich re ive m
nononers 5%ﬁf%§§?orn5#§h%?5%@and Ogre %%%dedqg%%gctlyone
to onetdndEmdically pnespslyief a8Sefhi MBI aph the
23, clyrastieri@ed) 20 in that the hydrophobic segnent

P has a wei ght- average degree of polynerization in

the range from 20 to 5000. 25. A copolyner as cl ained
in claim23 or 24, 25 characterized in that the pol ar
segnent D Ras a weight-average degree of

pol yp®ri zatji on ieniﬁe ' (1),

R8

in which R is hydrogen or methyl, R’ is a linear
or branched alkyl radical having from 16 to 30
carbon atoms, R® and R® are each independently
hydrogen or a group of the formula -COOR''' in
which R''' is hydrogen or an alkyl group having

from 16 to 30 carbon atoms,

e) from 0 to S50% by weight, based on the weight of
the monomer compositions for preparing the

hydrophobic segments, of comonomer,

and the polar segment comprising units derived
from ethylenically wunsaturated, polar ester

compounds of the formula (IV)
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range from3 to 1000. 26. A copolyner as clained in at
| east-one-of 30 clains 23 to 25, characterized in

‘t hat

at | east one polar segnent conprises at |east

% t, based on the weight of th
Z’g’ ﬁg’yr?ts/%é%g nits derived from rmnomarI%(xg‘\(&%@g6/00303"2
forrrula (1V). WD 2006/ 105998 PCT/ EP2006/ 003032 - 63
27. A copolyner as clained in at | east one of <clains

t he
int

| ubri cantRb] I

23 to 26, clpﬁracterized'inthat the weight ratio of

:I(j%c},r oph

ic segnents to the polar 5 segnents is
fro®RIO: 1 to 1:1. 28. A lubricant dfV),
rising at |east one copol yner as

east one of «clainms 1 to 27. 10 29. The
nposition as clainmed in claim?28,

characterized in that the lubricant oil conposition
conprises at |least one mneral oil and/or a synthetic

oi l.

24.

25.

26.

in which R is hydrecgen or methyl, X is oxygen,
sulfur or an amino group of the formula -NH- or
-NR*- in which R* is an alkyl radical having from 1
to 40 carbon atoms, R'® is a radical which
comprises from 2 to 1000 carbon atoms and has at
least 2 heterocatoms, R and r1? are @ach
independently hydrogen or a group of thé formula
-COX'R'®' in which X' is oxygen or an amino group
of the formula -NH- or -NR* - in which R* is an
alkyl radical having from 1 to 40 carbon atoms,
and R'™ is a radical comprising from 1 to

100 carbon atoms, characterized in that at least

‘one polar segment comprises at least 3 units which

are derived from monomers of the formula {(IV) and

are bonded directly to one another.

A copolymer as claimed in claim 23, characterized
in that the hydrophobic segment P has a weight-
average degree of polymerization in the range ffom
20 to 5000.

A copolymer as claimed in claim 23 or 24,
characterized in that the polar segment D has a
welght-average degree of polymerization in the

range from 3 to 1000.

A copolymer as claimed in at least one of
claims 23 to 25, characterized in that at least
one polar segment comprises at least 50% by-
weight, based on the weight of the polar segment,
of units derived from monomers of the formula

(1IVv) .
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27.

28.

29,

A copolymer as claimed in at least one of
claims 23 to 26, characterized in that the weight
ratic of the hydrophobic segments to the polar

segments isg in the range from 100:1 to 1:1.

A lubricant oil composition comprising at least
one copolymer ag claimed in at least one of

claims 1 to 27.

The lubricant o©il composition as claimed in

claim 28, characterized in that the lubricant coil
composition comprises at least one mineral oil

and/or a synthetic oil.



