TI TLE LUBRI CATI NG COVPCSI TI ON CONTAI NI NG A POLYMER FUNCTI ONALI SED W TH A
CARBOXYLI C ACI D AND AN AROVATI C POLYAM NE FI ELD OF | NVENTI ON [ 0001] The

i nvent i orwprowiidesiza | ubricating conposition conpri si ngPam/us2009065452

| ubricating viscosity and an am ne-functionalised additive, wherein the
am nefunctionalised additive is derived froman am ne having at |east 3
aromati c groups, at |east one -NH2 & ﬁEEionaI group, and at |east 2
secondary or tertiary am no groups.—tne invention further provides for the
additive to have dispersant and/or dispersant viscosity nodifying

properti es. LUBRICATINGCGOMPO SO E ONTAINING A IHQLMNER FONCGTUONALIBEDNG an

i nternal conbust iWITHEAPGARBORBAJCGRCIDNEN OFANT AROMAVESTRARY ANMBED2] Engi ne
manuf act urers have focused on inproving engine design in order to mnimse
em ssions of particul ate em ssions, em ssions of other pollutants,
cleanliness and al so inprove fruelDegpIEMENTIDONeS ficiency. One of the
|nprovenents in engine design is the use of exhaust gas reC|rcuIat|on (EAR)
engi nes. V014t ﬁ@ W@ﬁﬁﬁtl Previdengi lﬁbﬂ@Pé@lggﬂ‘r?H&}%m@Bé%O&m%Wgh%él of

contri but o} I g@ﬁl ance
bel i eved ?lﬂ) {1%11{ gener gho?%ea{rﬁg elﬁg%% e Iu é?lgl\éaﬂfe §lElor exanpl e,
EGR is belfmemeﬁlaltsed h@d&&vé Bdictioed ﬁoneasadinémamg|aoh:aamdémmaacgwnpls adti on of

soot and Iudge ] l.ncreased soot - nedj at ed 0|I t hi ckening is common in
heavy dut agfi ‘é%ee‘r &nﬁegna | 5oHp. @n@ gblcaghySerea %"ﬁmrdﬁ“@@?amiﬂﬁ’eg@%% f or med

in an E@megim»%naaﬁ Rl ?H%Em%%rfb‘}t WL danH C SRR el ?&g@&%ﬁd afliRFosi ty of

engi ne lubricant at |ower soot |evels than formation o oot in the engine
Wi t hout adlsﬁéﬁanmvumptts moddlyineyvipateersoot - fbdi atbedabng ¢dmpdsemomgsar e

di scl osed rences i sed bel ow. . [ 0004] Tradi tional dispersant
viscosity® Wfﬁ]ﬁl ? lél{’fl T}Tﬂlgeer #W@fsﬁ‘ﬁpﬁﬁg ropyl ene copol ymers that

have been radically grafBg@mRbm@pTﬂ@WEﬁqlgm reacted with various
am nes have shown desirabl'e performance to prevent oil thickening in diesel

engi nes. Mﬂﬂﬂt i cErgiheesamfectuesirsl heye showsedood iperdongemeens design gnr egar d.

6. 107, 2575711 BRI FEHGES i phsd B8 1 GRS mi st TS0 By

[ 0005] U. Spof?@ﬁaﬁﬂﬂ; clanfin&B3a el 31561 18P O&E Suct WRbh Ok 1g EERIE0R9! O¥e Wifi | i Si ng

the improvements in engine design is the use of exhaust gas recirculation (EGR)

engines. Whilst improvements in engine design and operation have contributed
to reducing emissions, some engine designs advances are believed to have
generated other challenges for the lubricant. For example, EGR is believed to
have led to increased formation and/or accumulation of soot and sludge.

[0003] Increased soot-mediated oil thickening is common in heavy duty
diesel engines. Some diesel engines employ EGR. The soot formed in an EGR
engine has different structures and causes increased viscosity of engine lubricant
at lower soot levels than formation of soot in the engine without an EGR.
Attempts to alleviate soot-mediated oil thickening are disclosed in the references
summarised below.

[0004]  Traditional dispersant viscosity modifiers (DVMs) made from
cthylene-propylene copolymers that have been radically grafted with maleic
anhydride and reacted with various amines have shown desirable performance to
prevent oil thickening in diesel engines. Aromatic amines are said to show good
performance in this regard. DVMs of this type are disclosed in, for instance, U.S.

Patents 4,863,623; 6,107,257, 6,107,258; and 6,117,825.



mal ei ¢ anhydride grafted ethyl ene-propyl ene copol yners capped with aromatic
am nes, such as 4-am nodi phenyl am ne. [0006] U. S. Patent 5,409, 623 di scl oses
functi onavD=eth/iges¥kt copol yners as vi scosity index inpr®Ces20000634a2 ni ng an
et hyl ene al pha-nonool efin copol yner grafted with an ethylenically

unsat ur at rb l'ic aci terigl .and derivatise ith an azo-.containi ng
aromt o GMORE oottt (bobppucad ditlan wriskiuolall wndgetite *
mul tif UnChiaPé’ié"anH%&&@eg kaftddnEtB ¥ 1ch BN OYAESe tOPolkHREd 68)Pca0wRh! Soma@nt ai ni ng a

pol ymer onto which has "been grafted an unsaturated reactive nononer and
t her eaf t eemineacsush asi4-hmamdnglenybmiacni ng sul phonami de units. The pol ymer

is either t hyl enes pr | opol.yvner .or .,.an et hyl ene-pr | ene-di ene
tor pol ymel00eBo 0 o Setelt 3409 E23eBRGInER  filteriglalBed st GPaglmers &5
al pha- rmnogb@ii?nnﬁi@@qhwm&erg,r addteding b cey1ethyipBRieal dofe fun $8p ol afeed

carboxylic acid derivatised with an am de-contai ning aromati c_am ne

mat eri al . 2[a0BIo]With ephactivhenicyglb] pewtyratedwoaoByxylies aggh aiakEiabsesd mal ei ¢
anhydr i .ded&fi%&sgﬂ Vmﬂw‘{ Eébe-%&x{t%!{%gﬁ%%n&gﬂ%%diﬂgrcfs @%B&?.d W th sul phonam des,
nitroanilines, diaromatic di azocC ounds, anr | des - or phenoxyani l i des. The
copol yrer §0087¢ udefSul Phtent cHA56,0PD1 disckSR smaltifuhO@dh]l Ovhveositi sindesant

vi scosity. nodi fying polyners suitable for Jubricants_ have been cgntenpl ated

i ncl udi ng PRI St APF il DEGHBRREr CNIFIRBIRHPAY KON STdshiteben Bafted sh
Patent GB,{ %ﬁs&%ae({p g%y%ﬁw%ld%&x%}tanﬁ, &%%a%?r%?éa BSarRink? {Egﬁﬁaﬁﬁih nin

whi ch a succi nate utene 1s condensed wth either an a pof yam ne
to make aswpboiamidedmitdi sPer palymeorns arhal dy tthgtinggiropyenakepayswcor ni ¢
ester dispersgant. 1£r001 hu .Patent 5,6182,041 discloses an additive

conposi ti ﬂiﬂ'ef PRYI LI W ™R ne- deri vat i sed pol ymer having an

average npjgd®yl aruwei @hicnt aBPeRY 4or AU 300:thPledo0Q1pMaLBbnSASiREEN
reacted wth at |east one olefinic carboxylic acid acw ating agent to form

one or noreparykneiaitydreibtanosthylsnwehe dinatwsateth gpehorghic seul Beriveisetdg a
carboxylic.%cid ac function w.thin th?i r structure and reacting said

reaction I"terneal It'cg)tn:t/\%qgwgaaﬁog 1 3G RIS ‘pol yam ne conpound fromthe

group congieu9i ng lateradtidtadipybabamn eI NB0 aRcRIENeiditiazalhgdrias

am nocar bazol e, an am no-indazol i none, an am no- ) )
grafted  ethylene-propylene  copolymers capped with  sulphonamides,
nitroanilines, diaromatic diazocompounds, anilides or phenoxyanilides. The
copolymers are useful for controlling EGR soot.
[0010]  Other dispersant viscosity modifying polymers suitable for lubricants
have been contemplated including polyacrylic copolymers, including the
disclosure of British Patent GB 768 701.
[0011] US Patent 4,234,435 discloses a composition in which a succinated
polybutene is condensed with ecither an alkyl polyamine to make a succinimide
dispersant or an alkyl polyol to make a succinic ester dispersant.
[0012] US Patent 5,182,041 discloses an additive composition comprising a
graft and amine-derivatised polymer having an average molecular weight ranging
from about 300 to 3500 which has been reacted with at least one olefinic
carboxylic acid acylating agent to form one or more acylating reaction
intermediates characterised by having a carboxylic acid acylating function within
their structure and reacting said reaction intermediate with an amino-aromatic
polyamine compound from the group consisting of an N-arylphenylenediamine,

an aminothiazole, an aminocarbazole, an amino-indazolinone, an amino-



mercaptotri azole and an am nopyrimdine to formsaid graft and

am nederivati sed copol yner. [0013]US Patent 7,361,629 and US Pat ent

Appl i cat iwO 2B008263271678 bot h di scl ose an am nati on pr o®aEiUSRH09M65452
hydrocar byl substituted succinic acylating agent and a m xture containing
an aliphatic polyam ne d an aromat.i ¢ pol e no ati o of

al i phati CHﬁB‘Payé‘?#lﬁ€°1Foa &o?ﬁat Ipinopy {ayling ¥%n§0ﬁ@ ﬁiﬂ&[ lﬁr%tl tr 8 ed™Com about
10: 0. 1 tojaheltsel cdpdiYmek 0014] US Pat ent Appllcatlon 60/ 987499 di scl oses an
addi tive obtalnable by a process of (1) reacting an anthranilic anhydride
with eithEl013(i) &h Raténie/.30her®iandt b8 Bamenfeﬁqxpﬂt:ams 2902%5617&@7& lath
secondary ,am no- gr oup 0 noal coho V) a
Tl oaRepR? ARt tiad 55" RaRdro b i M BRI RFRYS poyiRlint &

pol ymer C@%@n@' BhdCa Einihafs &hialﬁﬂgaaﬂygﬁ]%ﬁiﬁcgg@%mmﬁé' Ind@ &ﬁrd@@mhec acid
group; iii) an_acyl group, to formthe additive. SUMVARY OF THE

| NVENTI or\noolp@ml@q T malaeneise of gliphatic pelagaime ingematisrpdgareingi isdber ed

t hat provhﬂ&ﬁ&aﬁ#,e?ﬁ%hlﬁ&ﬁngb(fi}o &Hin?@t'ng conposition capabl e of
reduci ng Vi scosi I nCrease (often having a viscosity of |less than 12

m2/ sec (pBIY] at UDPatenatAgpliatbn 60487499 afisdbosseiaghdddihive obmairaple Bynd/ or

(ii) alubricating oil conposition that maintains a relatively stable

Vi scosi t y2oVBFess M 4B FessgBe o eathpatlbe by dede wWith €165 HaNe2BEtause
viscosi tyhaflex tﬁm&\é%mg Qgél}/ﬁnﬂ?%r%@c&mawﬁ@n&g gﬁ)%n Mfc%ﬁ&’ls' ty over
a W de tenperature range and to con soot .” Accor di ngf it may also be
desi r abl e(iiif aal wmsmaiaaoﬁlpl i mdéx) ianfholydéo fnenea papdisteawnd (Achiaetingghé¢i ) and

0016 t th t h d d that..th
[ ubr cat 1 AG<EGAbAT PG § 2obablo B OFer Al 0 SRS oHg v ()1

di sper saneavrbo&yma a&h%%\lﬂ Re$AGG biou Efd)fﬂrﬂi g additHRr i cant with
accept abl e | evel s of soot - nedlated 0|I P i ckeni ng and/ or sludge formation.

Accordingly, it nay also D& ENJIION/ e wer e capable for

rovidin ert and op naII cant th
P boupt abr 3PS o t?’%%ﬁ%t%fase&t 1 lefeehna"ﬁgsf SouPsP e REdEE e
[0017] I n enecnihadi aemi) tahﬁltirﬁuﬁﬁglmnws@tvmﬂ%apaalbu(bﬂ Ir€dlcin}g véapRei tion

conprising an oil of lubricating viscosity and apg am ne-functionalised
addi tive, mm@qsel(nft@lhéﬁaamgnwf&qa@ty ohdtssghan éadmm Asec (eStllet il G plotn an

am ne havin tic rou (o) eas onatlc r oups
o et i BigpBRT 6 ol bt ipsoR R it 1SRG king B SRS 01100,
ani no gr ous .mdidR& hWemem@dlmmos&ﬁeovavsnbﬂd@rkaag@\m@ﬁlp@.raltmsI cating

conposi tion
could be desirable because viscosity index improvers or DVMs may be employed

to control viscosity over a wide temperature range and to control soot.
Accordingly, it may also be desirable if a viscosity index improver were capable
of achieving (i) and (ii).

[0016] The inventors of this invention have discovered that the lubricating
composition is capable of providing at least one of (i) dispersancy, (ii)
cleanliness and (iii) providing a lubricant with acceptable levels of soot-
mediated oil thickening and/or sludge formation. Accordingly, it may also be
desirable if an additive were capable for providing dispersant properties, and
optionally providing a lubricant with acceptable levels of soot-mediated oil
thickening and/or sludge formation.

[0017] In one embodiment the invention provides a lubricating composition
comprising an oil of lubricating viscosity and an amine-functionalised additive,

wherein the amine-functionalised additive is derived from an amine having at least 3



conprising an oil of lubricating viscosity and a product

obt ai ned/ obt ai nabl e by reacting a carboxylic functionalised polynmer with an
am ne hawQgoaroeksdast 3 aronmatic groups (or at |east 4 RCOABLIG/OGHSUPS), at
| east one -NH2 functional group, and at |east 2 secondary or tertiary am no
groups. [0019].In one enbodi nent the invention provi | ubri cating
CoNposi t | BWW@%W?%S@Y Bkt s (ST G RAS eSS &?@z B tianab eGRHR:

obt ai ned/%ﬁng@ptge&ﬁd@?%ﬁgrﬂ%%ﬁgg{; piic acid (such as a fatty acid)
with an am ne having at [east 3 aromalic groups (or at |east 4 aromatic
groups), H018¢astinoers chbRdimeane tthonavengioouprovaiesl aatulirsang Zogwesitidary or

tertiary am no.groups. Q]l.The fatty acid may include canpi ¢ _acid,
decanoi & Snarith PG daBRERANE: |Bkad i saRbdllop HiGePRSABR by

-et hyl - hemd@cga@@mo@qiccfun@ﬂﬁlaﬁseaqiolméfe&iqﬂm@fﬁﬁjeqlaaﬁ{gc&t 1dagd Mbh@tiaci d,
stearic acid, nyristic acid, oleic acid, linoleic acid, behenic acid,

hexat ri ac8&muanbirat eptdt arosatia grapy). ahleghst 9upsNHe funstioggl greun. endaf lgast

pol ybut enyl_- i ClNj cid derived from a pol ybut ene,

pol ypr ope%ﬁ?c-%gg%@tow%rﬁgw%%ﬁgégfhol%ggaci d derived froma pol ypropene,

oct adecy! §00191 i t Unhednadnodirmentdthec ventdai @asviidesas ilabrichnd ydipoyisibear i ¢
acid, 9- nethylstearic acid, dichlorostearjc acid, rjcinoleic acid,

| esquer el FOBPEAENY anspid Ay [USERHHIZ: Viserdty &1 3sBiRgrcts aaed/abetnaRispRY hoi ¢
acid, dil C { c o] I ¢ac)d, 2- ngi ¢ acid,
2- but yl OC?%&E%%%%%&@?Q%@% tt}r%glg%tghae?ag fé%?ﬂrlel g]}ltgcdéln%%lﬁtegﬁeaﬁ@% e&tggtr oxylic
aci d may henthoderausi (or acledst dewmantic graqisyl, at tiadst owd $NHg fuchctional group,

10- et hyl -t(ft radgganoi a aci g .3- et.hg/l - hexadecanoi ¢ acid, and

8- met hyl - #4 YdEBhN STONERY §T ISHITHRNYIRO §OURS: stearic acid, myristic acid,

ol ei c aci fho2oi NOl'BicCradf héld RENBBIuEe B6dEaRbiclcKd, WeBSndibaERIOtall 6QQH I n one
enbodi ment the invention provides a |ubricating conposition conprising an
oi | of | ubbinghyhgtadewosia yaedd drethyi-hexadaernoionarids edindddd-markyli s
derived frotm an alrri ne havli qg at iGJI\legesati 3a a omatii & %ri up .é%r.datl.nl ;ast 4
aromatic g SUPENO It eBYUMBRE I Tt - oR&TSis a@; Oang &t 1'east 2
secondar ya@d, tbehédiaraci@ndxatgieupmonacid, teaprdbideayiodipstitut&dniansed with a
hydr ocar byl - substituted phenol, (typically an al kyl phenol) and an al dehyde
in a MannkgH. r palybrisayt-substikecd éb@can@ntaca@tééﬁwi;t figm t Re PaRYIECRC t he

hydr ocar b Li o 20 42P: 0 0022] I n
one e nbod?gmwhgf :s'élb\e/sgrt@:@% %Blf)?lgbcl\/%%éé %e%y%? ﬁ%%l%o?gloiﬁjr% ?@%{ef g)gf%%qhnt er nal
conbust i opuBnigiteé cdigci siciy, chlgpbyearig taoid, hel 2-hfd@orpdteardorbusidi 09-engi ne a
| ubricating conpositiaqn conprising an ojl of lubricating viscosity and an
ani nefuncmemviw%réa Hdth t‘ﬁ%lél,or%FFé‘F’éi iCthe EHNRC aRict | GRaYGrelel dotbtive is
derived framan.@plde Hay) ngei@&sakﬁﬁ%bsﬁttﬁé@rmtnhﬁhtﬁ&l%”psacﬁ@,r a(filalu?ﬁst 4
aromatic groups), at |east one -NH2 functional group, and at |east 2
secondar y desahydraniaphtpabem narlgyxylissacid 0028 pyihenencobed, ebutyldwancmivent i on

provi des a .yet hod. of |ubricati an inter.nal conbusiion. engine conprising,
bl yi ng S8 PhamAiTE? HAFeE b o Crane RGN AR G or R ifg *CnBuS: Pron: an
oi | of | uBpd&ahbRUadiisa&sinbl afd, dalPbAdsGH P0IRitAeIO{-pRtadMBR! Bciy 3t eacti ng
a carboxylic functionalised polgﬁer wi th an am ne having at |east 3
aromati c gihalrpsxgdseangic lagktand Srotitlractafosepey acad, nadmgic aeid, stpic
functional .group,..and at,least 2 secondary.or. tertiary an roups.
[0024] I'n 88 BHESHT A& oSy ERIFSHEEF Shetis oFl St s rSohne pr oduct
obt ai ned/ pi2di naliheoeyembadihicng tide GarcRasy |providugat iudriadtimedompbyiien W th an
am ne having at least 3 aromatic groups (or at |east 4 aromatic groups), at
| east oneCompHsngpatqibphlubgicaime vissesibt andkdys pmmesBnghenglised addiéhCilary ani no
groups as,a.di S i r i I i £ i j.cant .
100257 1 - SN RO ATl BATRELERI: ¥ BEARNE LrdTH (op & Il BAURLERT
obt ai ned/ ghiupknabll@sbyne eNEl,i fingctdorchgbanyland af UkedtiDnabhdad qrabytimey with an
am ne having at |east 3 aronmtic graups (or t.IeaEt 4 aropat.i C, qrgups), at
| east one®MfIRETOYRE MPSHalNCgrbdpErolRds spndRast Wathse RuHAsH Y 6PusE Tt Ary ani no
gr oups ?Spﬁexﬂﬂ,sgtgf)?c%ﬂ&_ M aﬁdyﬂ%l?ern%gnﬁndl LACAALAYHTRALT M@Bhnich RActidt g6 nal
conbusti on engi | ubficant.” 10026] I n one enbodi ment the invention provides
a met hod feke pradyelientatsadiment of the amine to the hydrocarbyl-substituted phenol.



medi ated oil thickening in an engine |ubricant, conprising including in
said [ubricant an am ne-functionalised additive, wherein the

am ne-f urwOi20raioesied additive is derived froman am ne RaYIUSQoa6348aSt 3
aromatic groups (or at least 4 aromatic groups), at |east one -NH2

functi ona roup, and at. | east secondary or tertiary am no. groups.
DETAI LED B_I?%éfm P CNICR™ mﬁmvéwnmﬁlqnoé@ndﬁﬁé B}@_@@Mﬂlﬁ\%%ﬂ% AT pr ovi des
a | ubri catialcomRSid QiR nihritaia) %pﬁﬁﬁ% kHHRE liGtRtn DS AR sEHY EAENES

di scl osed above. [0028] As used herein the Term"an aromatic group” is used
i n the or Hibnigatyngs epryposationt hemprsing andoil o kinbugating ecodey iand darbymHick ckel

h f An+2 | | ect. i ng. A i.ngl. i
roonof BBl MERERTBTE o AR SIRAS TSR poRBE RERTE' L
benzene r hieheAfavehg 4t 184s€QtarOmstic grodpP (drhutllERE 4 rardiBatitasrodps)] 4t BALGhEONS and

an acridine groug has 14 it el ectrons. [0029]In one enbodi nent the product
may be obtMin&uchenad it endy leash seoanday earbiiaty RMng gieeps- onal i sed pol yner

W th an a[ﬂd}%g)ha"lh“&l at i:)(?(ﬁﬁlte ﬂgl%r QRIS BlQHRS o g{et Sa25f hﬂ)l?lec\aﬁr%gn
functional group, and at least secondary or tertirary am no groups.

[ 0030] Theim¢rnalecodbuktich atgincea@siprdingy, supplyitg ¢F hu psternat cdrelastion orgind\iH2
functional group, and at | east 2 secondary or tertiary am no groups nay be
r epr esent BOTISHIIEr fRNBOSIHON:  an \Rikhet elypricaiRpentientilyy dxthavarPalte,

obtained/obtainable by reacting a carboxylic functionalised polymer with an amine
having at least 3 aromatic groups (or at least 4 aromatic groups), at least one -NH;
functional group, and at least 2 secondary or tertiary amino groups.
[0024] In one embodiment the invention provides for the use of the product
obtained/obtainable by reacting a carboxylic functionalised polymer with an amine
having at least 3 aromatic groups (or at least 4 aromatic groups), at least one -NH;
functional group, and at least 2 secondary or tertiary amino groups as a dispersant or
dispersant viscosity modifier in a lubricant.
[0025] In one embodiment the invention provides for the use of the product
obtained/obtainable by reacting a carboxylic functionalised polymer with an amine
having at least 3 aromatic groups (or at least 4 aromatic groups), at least one -NH;
functional group, and at least 2 secondary or tertiary amino groups as a dispersant or
dispersant viscosity modifier in an internal combustion engine lubricant.
[0026] In one embodiment the invention provides a method for reducing soot-
mediated oil thickening in an engine lubricant, comprising including in said lubricant
an amine-functionalised additive, wherein the amine-functionalised additive is
derived from an amine having at least 3 aromatic groups (or at least 4 aromatic
groups), at least one —NH, functional group, and at least 2 secondary or tertiary amino
groups.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The present invention provides a lubricating composition and a
method for lubricating an engine as disclosed above.
[0028]  As used herein the term “an aromatic group” is used in the ordinary

sense of the term and is known to be defined by Hiickel theory of 4n+2 =«



Ri may be hydrogen or a C1_5 al kyl group (typically hydrogen); R2 may be

hydrogen or a C1 5 al kyl group (typically hydrogen); U may be an aliphatic,
al i cycl i cwonosvwasi ¢ group, wWith the proviso that whenPOTiGs2@iopi#atic, the
ali phatic group may be linear or branched al kyl ene group containing 1 to 5,

or 1 to 2 carbon atons; and %&m%\}bgi 1to 10, or 1 to zh or 1.to 2
(typicall 91%‘)?01}9[ YRGS A RZURgy. AR poqiaticLrgpr Aht ed“@j?IHtPﬁ‘sI}l%t | east
one - NH2 fisncki @palo, Prowp .. ardidhs.! adsiceZa IRANMLAL Mg Us & Of lREHn@Th NO
groups may be represented by Fornula (la): Formula ( 1 a) wherein

i ndependengphthelgoh ringrhiaaDer clRFtronsyandeanhacidoegegroop has ¢4 melagtkgrs. gr oup

hy e ogen) 1G9y S0 i qBse T R RS ed b Qp padidiinyPbReGR' (R ¥

provi so t baboIRMubttichaBdedPoRinh& . wittheh @hineMating a@last dBihabie gtdupsait or
branched al kyl eneﬁgroup_ cont ai ni n(g l1to5, or to 2 carbon atons; and w
may be 1 tegstame -BH: funcgional gspupl apdatdeqst ¢ speeardpny or fertipygmpnagtabhat i vel v,

the Conpotm%ﬂ?f Fﬂ{e%ﬁle(ﬂa@?ng%%a@! 3 gro%tirceg%lﬁo%?&tlggst BN -NH, functional

group, and at least 2 secondary or tertiary amino groups may be represented by

Formula (1):
H,N /\ F \U/ Z / Z NH,
Rl
RZ

wherein independently each variable,

R' may be hydrogen or a Cy_s alkyl group (typically hydrogen);

R” may be hydrogen or a Cy_s alkyl group (typically hydrogen);

U may be an aliphatic, alicyclic or aromatic group, with the proviso that when U
is aliphatic, the aliphatic group may be lincar or branched alkylene group
containing 1 to 5, or 1 to 2 carbon atoms; and

w may be 1to 10, or 1to 4, or 1 to 2 (typically 1).

[0031] The amine having at least 3 aromatic groups, at least one -NH, functional
group, and at least 2 secondary or tertiary amino groups may be represented by

Formula (1a):

s s
X AN
| T
v,
H,N /\ ™~ 7 NH,
Rl
R2
| ] A%




NH 7(4NH2 R- wherein each variable U R, and R2 are the sane as descri bed
above and wis O to 9 or O to 3 or Oto 1 (typically 0). [0033] Exanpl es of
an am ne waworppeas42|l east 3 aromati c groups nmay be repreemusedodpony of the
following Formulae (2) and/or (3): O Fornmula (3) [0034]1n one enbodi nent
the am ne having at |east 3 ar Ormmt:le C g&odps may include m xtures of
conpounds represented by the for miP58Ydi @) osed above. A person skilled in
the art WyhkrapHRpEAIGtINALL GafReUNds of Formulae (2) and (3) nay also
react with the al dehyde described bel ow to formacridine derivatives.

Acri di ne Bemayahd alogdnair arfays abeyl zorupdéypicatly rdrogempounds i | | ust r at ed

represented by .Fornula (2a)~or a) below .In additjon to these conpounds
represent dnf%'e]%eghxrgj?gﬁﬁlloéé,c_lé %@3%%@&%%&13 hiyﬁrotgﬁlé)’ art will also

appreci at & fbftehh@iphaté, £idyelis bF UEdhitRSeiday, WethRAS prdliso Wherche

al dehyde reacts with other benzyl groups %rl dged with the >NH group.
Exanpl es 8f aliphatdi, ncselinhatigr egoupnalaydec tliesse oepransbed edkpgneEgraup ae (2a)
and (3a): c&ht%ning 1to 5, or 1 to 2 carbon atoms; and
w may be 1to 10, or 1to 4, or 1 to 2 (typically 1).

[0032]  Alternatively, the compound of Formula (1a) may also be represented

by:
/O/H : : .NH\(j\/,U\Q\ F | NH,
HaN /\/R1 [V R/ 7 NH, N \\Rw

wherein each variable U, R', and R?* are the same as described above and w is 0
to 9 or 0 to 3 or 0 to 1 (typically 0).
[0033] Examples of an amine having at least 3 aromatic groups may be

represented by any of the following Formulae (2) and/or (3):

H H

: N, : : N, :
HoN C NH
2 H2 2

Formula (2)

or



Formul a (2a) H2ZN NH2 Fornula (3a) Any O all of the N-bridged aromatic
rings are capable of such further condensation and perhaps aromatici sation.
One ot herwof20rvémegs4possi bl e structures i s shown in For nulP@T(UBR)os/0Fxas2Ul a
(3b) [0035] Exanpl es of the am ne having at |east 3 aromatic groups may be
bis [p-(p-am noanilino)phenyl] -nethane,

2-(7-am no-acridin-2-ylnethyl)-N4- {4 -

[ 4- (4- am no- phenyl am no) - benzyl] - phenyl } -benzene- 1, 4-di
enzyl] -phenyl} -2-[4 -(4 -am no -phenyl am no)-cycl ohexa
enyl nethyl] -benzene- 1 ,4-diamne, N [4 -(7 -am no -&Eri
phenyl ] - benzene-1, 4-di am ne, or m xtures thereof.

H H

: N, : : N I
HoN ¢ NH
2 H2 5

Formula (3)

[0034] In one embodiment the amine having at least 3 aromatic groups may
include mixtures of compounds represented by the formulae disclosed above. A
person skilled in the art will appreciate that compounds of Formulae (2) and (3)
may also react with the aldehyde described below to form acridine derivatives.
Acridine derivatives that may be formed include compounds illustrated
represented by Formula (2a) or (3a) below. In addition to these compounds
represented these formulae, a person skilled in the art will also appreciate that
other acridine structures may be possible where the aldehyde reacts with other
benzyl groups bridged with the >NH group. Examples of acridine structures

include those represented by Formulae (2a) and (3a):
H

N N
‘ )
c X NH
H, 2

Formula (2a)

HoN



[ 0036] I n one enbodi ment the am ne having at |east 3 aromatic groups nmay be
bi s[ p- (p-am noani | i no) phenyl] - met hane, 2-(7-am no-acridin-2-yl nethyl)-N4-
{444- ( 4- awDr2o10/goksany| am no) - benzyl ] - phenyl} -benzene- 1PETAIS20M9/065462

m xtures thereof [0037] The am ne having at |east 3 aromatic groups may be
prepared by a process conprising reacting an al dehyde with gn am
(typically 4- am nodi phenyl am ne). The resultant am ne na géscri bed as
an al kyl ene coupl ed am ne having at |east 3 aronatic group | east one
-NH2 functional group, and at |east 2 secondary or tertia 1 N0 groups.

[ 0038] The al dehyde may be aliphatic, alicyclic or arong pe al i phatic
al dehyde may be linear or branched. Exanples of a suitable afomatic

al dehyde i ncl ude benzal dehyde or o-vanillin. Exanples al i phatic

al dehyde i ncl ude formal dehyde (or a reactive equivalf ereof such as
formalin or parafornmal dehyde), ethanal or propanal. al |y the al dehyde
may be formal dehyde or benzal dehyde. [0039] The proce ey be carried out
at a reaction tenperature in the range of 40 Cto 180 ¢, or 50 Cto 170 C
[0040] The reaction may or nmay not be carried out in thg presence of a

sol vent. Exanp a pFtable sol ye il de t oil, benzene,
t-butyl benzel ¢

¢ ane, tetrahydrofuran,
or mxtures th my be lp gcmed in either air or
an inert afN =f e. €S of e i spher e i ncl ude nitrogen
or argon, typically nitrogen. [O@ﬂZ]Alternativer, t he am ne having at

| east 3 aromatic groups may al so Wermukp3dagd by the nethodol ogy descri bed
in Berichte der Deutschen Chem schen Gesellschaft (1910), 43, 728-39.

Car boxy! i AngREt e itg%dNFle(%gﬁér aromatic rings are capable of such further

condensation and perhaps aromaticisation. One other of many possible

NH5
o

F

structures is shown in Formula (3b).

N

T
ZT

HyN C C NH
2 Hy Hy 2

Formula (3b)

[0035] Examples of the amine having at least 3 aromatic groups may be
bis[p-(p-aminoanilino)phenyl]-methane, 2-(7-amino-acridin-2-ylmethyl)-N-4-{4-
[4-(4-amino-phenylamino)-benzyl]-phenyl}-benzene-1,4-diamine, N*-{4-[4-(4-
amino-phenylamino)-benzyl]-phenyl}-2-[4-(4-amino-phenylamino)-cyclohexa-
1,5-dienylmethyl]-benzene-1,4-diamine, N-[4-(7-amino-acridin-2-ylmethyl)-
phenyl]-benzene-1,4-diamine, or mixtures thereof.

[0036] In one embodiment the amine having at least 3 aromatic groups may

be bis[p-(p-aminoanilino)phenyl]-methane, 2-(7-amino-acridin-2-ylmethyl)-N-4-



[ 0043] The additive which is functionalised wwth an am ne may be a
carboxylic functionalised polyner. The carboxylic functionalised polyner
backbone wayow@seas4ponopol ymer or a copol ynmer, provi ded PRAIUSR09®6HISAI ns at
| east one carboxylic acid functionality or a reactive equival ent of

car boxyl i id functionalit e.g. nhydrj de or _.ester).. The carboxylic
oy i D e e i s S bR B i OF dR A RREact | e

equi val entppfofcarboxylic acid functionality) grafted onto the backbone,
within the pol yner backbone or as a ternminal group on the pol ymer backbone.
[ 0044] _The[(l!ﬁﬂi]j)o_xfhecallfﬂumh@\onglaitlsiez_dit;ﬁohlgama’th g }q;glgnu?e raaspbbyprsllmmdwyeme- t
succi nic an ri de pol.ymer . nal ei ¢ ri de-styrene copolyngr, .an ester
of a mal el & ity ALY %yi%ag{@?s;pa& ﬁf@}ﬁgg{% hﬁxgla?]f;%ﬁﬁ?%?ﬁya#hydri de
COpol ynmer am@{odap HealyRingind)) d egubh@ hmeRP B¢ d@bcrided & an alkylene
styrene-ethyHéE%-aPpha‘oP?qinhgolyn?r, (ii)Eégg%dro%gﬁagggralﬁe%yl aryl
conj ugat eeowledhamispiivingedt gashardraaticLrayiss o8¢ -abk 10B¢! @D,
conjugateggggq&%t 9&:5& %ru&ﬂ %%h%&ﬁ&’Psa hydr ogenat ed copol ynmer of
styrene-bu aJiene?, %II%? a po??o efi ?‘h parti cul ar et hyl ene-propyl ene
copol ynmer 0038 (iTthe aldbygtcoganaicedliplsnie; atieydal ymerorfatic. pahtiatiphatic

i sobutyl ene-| soprene copol yner or a Q%Eroqenated styrene-i soprene polyner),

or i xt ur 8¥lchres Bgy . b beusioriaardicdoxiapletAt &isyHaPieseamatF Wrshydescri bed
bbikal dRY AL 3P oL &GRO! @QXmgféQrofeéﬂg\f}\gﬁ%ﬁc( 5lhel%§1te el meleic

herein is; mgﬂp
anhydride and styrene-tontaining polyners are romU Pat ent
6, 544, 935for(ialdehydaf (cadastoactne - efuivdlemte tladrpdfa sotlefdsn fpohalirerss asm-t aught

in International blication WO 01/30947; . (i.ii,) cqpol rs, derived from

| Sobut vl oRuTEnESbr cIE WOV HBBR ISed | B Fdbar Ty Hrahersdnty Brd are
reported finldM&yaabl 8B@laldybld cation WO 01/98387; (iv) grafted
styrene-but adi ené and styrene-i soprene copolyners are described in a nunber

of referet39]i ncThedpiegedSENgy boB 2958 owtnat dAUSaPaoe PGB i R, raagd
5,429,7586fQU)CQgH%bsepg}g&g@goﬁyﬁebpic anhydri des have been described in
[0040] The reaction may or may not be carried out in the presence of a
solvent. Examples of a suitable solvent include diluent oil, benzene, t-butyl
benzene, toluene, xylene, chlorobenzene, hexane, tetrahydrofuran, or mixtures
thereof.
[0041] The reaction may be preformed in either air or an inert atmosphere.
Examples of suitable inert atmosphere include nitrogen or argon, typically
nitrogen.
[0042]  Alternatively, the amine having at least 3 aromatic groups may also be
prepared by the methodology described in Berichte der Deutschen Chemischen
Gesellschaft (1910), 43, 728-39.

Carboxvlic Functionalised Polymer

[0043] The additive which is functionalised with an amine may be a
carboxylic functionalised polymer. The carboxylic functionalised polymer
backbone may be a homopolymer or a copolymer, provided that it contains at
least one carboxylic acid functionality or a reactive equivalent of carboxylic acid
functionality (e.g., anhydride or ester). The carboxylic functionalised polymer

has a carboxylic acid functionality (or a reactive equivalent of carboxylic acid

10



nuner ous publications including US Patents 4,234,435; 3,172,892; 3,215,707,
3,361,673; and 3,401,118; (vi) grafted ethyl ene-propyl ene copol yners have
been descwolzeth/deps4R)S Pat ents 4,632, 769; 4,517, 104; and 2CTRAB2®MB6546Vi i)
esters of (alpha-olefin maleic anhydride) copolymers have been described in

US Pat ent 670, 46 iji), copal rs of. ut yl. ene and .conj ugat ed di enes
(such ac. FaisBlykanert Eichpbine TR sV ithPelhs chal Vs R BRI B Pat ent <
7,067, 594K§ﬂghﬂg§@3 P thaplyer Pati@ahe Appl i cation US 2007/ 0293409; and (i x)
terpolyners of et ylene propyl ene and non-conjugated di ene (such as

di cycl opetRddi enelter chiboagiie pcfamldeécmlb@dr imayUdePat miB@OButmeAZO and
5 538, 651 0046 e _po gs . are al so descri bed

> o ot USRS FRRRI by Y BRr PO T AR B RS R e e GoPr R TR FETRO A R
Morti er aﬂﬁleﬁe Bnh@ﬁd&hﬂyked%ubbdlﬁﬂﬁﬁelby e a@llplh@ Relemdei& Pmdflasgeonal . I'n

particul ar pages 144- 180 di scuss nay% the p %ner backbones (| -(iv) and
(vi)- (viiFypolymen Ty praaised yedrigaek ﬁepqlﬁﬂmpfﬁ arsterepeiciideutlphene)  of

th I I
por moat 1 ob oSt Barisay iR PPe @ U Aol B C B RS lnd RpBymleP o°
150, 000 ofthhi gherhydeognated, aQEéfhyd)rar&;eO&ﬁhJmg?atéchQLeﬁngpblyerﬁDpﬂﬁﬁukar to

100, 000. An exanpl e of a suitable nunber average nol ecul ar MBI? range
i ncl udes 1élyelmgepateé@0@9bm%rof@tm@etb&taﬁsemo(lllbﬁ redyetn (B BoTignlor 'n one

embodi men hp{iéh% dﬂg@’lgﬁé &%81%9&5’ Bf’ls(}a 2 e%‘é?er ago F@Jeeﬁlgg@x{erﬁtght of

greater t st'ance, 5000 t 150
conbinatlpmﬁwohrhbdm&bhmeqmﬂnnMahopdynmkanuhdwdmgqmnedsmnmnimomgnare al so
contenplateng%004g&Vﬂﬁ ol ymer backbone of the invention is a

pol yi sobuPYVEKE): o erage nol ecul ar wei ght (by gel perneation

chromat og[mls% lee)’@éﬂbB!?ﬁ?c $hRMdALNod PRYRE RB9Gild PO iOkniw? iA0 3000

or 750 to 250 a pol yi sobutyl ene Succi nic anhydri de nay have, that
is, be dehﬂve@nﬁmohmﬂagpoFyxgmmmﬂyiene with any of the foregoing nol ecul ar

rei o) CORGC! el 80k Y RSO Xh50% BB SRS AT

of the commerci aI I ykﬁy\ahlf@bﬂlej 90@3&1&(1}35144/995}e poI ynmers may obtain the
nunber average nol ecul ar wei ghts shown above by bl endi ng one or nore
pol yi sobut yl enéilpol gindicd styrang-pewtane-alehyhelsfing pobanerhe akai thegiHaitng at

| east 3 aromatic gr %Q&apﬁﬁal%%b'i g&q&&%dmo+lﬂ3obq§ carboxylic functionalised

pol ymer under known reaction ‘conditions reaction conditions are known
to a person skili) edcopolymersaddriviedrfrérarisongylient ded ispdérar haw tea wed
carboxyl e Tunctiongll oo Boe Y Tiptisants” cd are copiiod 18- Iternaloonsl >
publication WO 01/98387;
(iv)  grafted styrene-butadiene and styrene-isoprene copolymers are
described in a number of references including DE 3,106,959; and
US Patents 5,512,192, and 5,429,758;
(v)  polyisobutylene succinic anhydrides have been described in
numerous publications including US Patents 4,234,435; 3,172,892;
3,215,707, 3,361,673; and 3,401,118,
(vi)  grafted ethylene-propylene copolymers have been described in US
Patents 4,632,769; 4,517,104; and 4,780,228,
(vii) esters of (alpha-olefin maleic anhydride) copolymers have been
described in US Patent 5,670,462;

(viii) copolymers of isobutylene and conjugated dienes (such as

isobutylene-isoprene copolymer) have been described in US

11



[ 0050] The i nvention product obtai ned/ obtainable by reacting a carboxylic
functionalised polynmer with an am ne having at |east 3 aromatic groups, at
| east onewolgbid/does¥et i onal group, and at | east 2 secondaPgTars2e00sasent ed by
the Formulae (4) and/or (5): HON( 1 N (R1L o Formula (4) Or Forrmul a (5)

wherein independent Ly, 2ach §3rddPha 067,55 I8 (8 Blfer CREFEAEG PGS V! ous!Y:
2007/0293409; and
(ix)  terpolymers of ecthylene, propylene and non-conjugated diene

(such as dicyclopentadiene or butadienc) and described in US

Patents 5,798,420 and 5,538,651.
[0046] Many of the polymer backbones are also described in “Chemistry and
Technology of Lubricants, Second Edition, Edited by R.M. Mortier and S. T.
Orszulik Published by Blackie Academic & Professional. In particular pages
144-180 discuss many of the polymer backbones (i)-(iv) and (vi)-(viii).
[0047] The polymer backbone (other than a polyisobutylene) of the present
invention may have a number average molecular weight (by gel permeation
chromatography, polystyrene standard), which may be up to 150,000 or higher,
e.g., 1,000 or 5,000 to 150,000 or to 120,000 or to 100,000. An example of a
suitable number average molecular weight range includes 10,000 to 50,000, or
6,000 to 15,000, or 30,000 to 50,000. In one embodiment, the polymer backbone
has a number average molecular weight of greater than 5,000, for instance,
greater than 5000 to 150,000. Other combinations of the above-identified
molecular weight limitations are also contemplated.
[0048] When the polymer backbone of the invention is a polyisobutylene, its
number average molecular weight (by gel permeation chromatography,
polystyrene standard), may be 350 to 5000, or 550 to 3000 or 750 to 2500.
(Thus, a polyisobutylene succinic anhydride may have, that is, be derived from, a
polyisobutylene with any of the foregoing molecular weights.) Commercially
available polyisobutylene polymers have a number average molecular weight of
550, 750, 950-1000, 1550, 2000, or 2250. Some of the commercially available
polyisobutylene polymers may obtain the number average molecular weights
shown above by blending one or more polyisobutylene polymers of different
weights.
[0049] The amine having at least 3 aromatic groups may be reacted with the
carboxylic functionalised polymer under known reaction conditions. The
reaction conditions are known to a person skilled in the art for forming imides

and/or amides of carboxylic functionalised polymers.
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BB is a polyner backbone and may be pol yi sobutyl ene, or copol yners of (i)
hydr ogenat ed al kenyl aryl conjugated di ene copolyners (in particul ar

hydr ogenaweconapedsgner s of styrene-butadi ene), (ii) pol POITAfSRE09/063452
particul ar et hyl ene- aIphaoIefins such as et hyl ene- propylene copolyners) or

(ii11) hydrogenat i sopr ol ymer ar.ticul ar drogenat

styrene- |E‘u eﬂ%ﬂ 'Prgerné ‘%ﬁ OBB'S 4iRgPle PYaitedFBR e s‘iﬁ‘E‘?ﬂXﬁﬂan de
group as ﬁﬁwﬁb&iﬂ@ed polfyﬁfeﬁwlﬁean( ﬁﬁm@rhgwﬁg)at 14t 3 hr&mlc@o%bmewoﬁ@ by
mul tiple succinim de groups. dition to forrmulae (4) and (5),

addi t i onatNBt furstiondsgmay, %ﬂds@t l@estfbrsmdarbiccbru@rtrﬂgy tamiipe 1gsQups enaaker s,

hi gher-nmers_or m no groups shown in Fornul ae (4) and
(5) may aF?S”B%e?ﬁpﬁé ‘H““ﬁﬁ%aﬁ%F%-§P?|n part, by the am ne of fornula (3),
or mxtures thereof. WO 2010/@62842'CT/U82009/065452ﬁ 0052] When BB is

pol yi sobutyl ene tlge re e may
typically be polyyfsobufyl en pi cal lf|y s defined in
Formula (1) BB is o an

1§ car box
functionaljt ted thergon, one or nore of the grafted nmal eic anhydride
groups is a succi\nimde of the am ne of the invention. Thg2 nunber of

succi nim de groupy may be 1 to 40, or 2 to 40, or 3 to 20. [0054] The

i nvention product is obtained/obtainable by reacting a carboxylic
functionalised pol yner derived from mal ei ¢ anhydri de-styrene copol yners,
esters of mal eic anhydri de- styrené*&éb%??ﬁﬁrs (al pha-olefin nmaleic

anhydri de).copol ynmers; or mxtures thereof with an am ne having at least 3
aromatic groups, at |east one -NH2 functi onal group, and at |east 2

represented by Fgrnu oY - Y are descri bed
previously; B y be ¢ i ni i na Bcontain
addi tional succi mprde ‘ pl ace Phe anine
cont ai ni ng._grljoup/shown i (3), or
m Xt ures er eof

e}

p=4

Formula (5)
wherein independently each variable,
R', R? and U are described previously;
BB is a polymer backbone and may be polyisobutylene, or copolymers of (i)
hydrogenated alkenyl aryl conjugated diene copolymers (in particular
hydrogenated copolymers of styrene-butadiene), (ii) polyolefins (in particular
cthylene-alphaolefins such as ethylene-propylene copolymers), or (iii)
hydrogenated isoprene polymers (in particular hydrogenated styrene-isoprene
polymers). BB may be substituted with one succinimide group as is shown in
formulae (4) and (5), or it may be substituted by multiple succinimide groups.
[0051] In addition to formulae (4) and (5), additional structures may also be
formed including trimers, tetramers, higher-mers or mixtures thercof. The amino
groups shown in Formulae (4) and (5) may also be replaced, in whole or in part,

by the amine of formula (3), or mixtures thereof.
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Manni ch Reaction [0056]1n one enbodi ment the am ne-functionalised additive
di scl osed herein may be a Manni ch reacti on product obtai ned/ obt ai nabl e by
reacti ng wbeosnioers2havi ng at | east 3 aromati c groups (OPCRIUSR@AH65442
aromatic groups), at | east one -NH2 functional group, and at, |east 2

secondar ertiar 1.no s where the -NH2 group i s condensed with a
ydr ocar byfts2libst Vi & innBisoeyERTArt yosieal igMmenel FnaHaAcal dehyde
in a MannpgRnieanty %Mlm@%@yl 18Rt su@lih RCAHIBALIOf ThecARI Reako the

hydr ocar byl -substituted phenol.” Reactions to form Mannich products are
known. [Od@ﬁ@ﬁh@lﬁﬂdE%WG@IDQEueﬂdoﬁophﬂﬂ@é Manni ch product may have 1 to

eqU|vaIenhﬁFﬁéfgggﬁgﬁiﬁ?ﬁéoql %E5V§¥8f°r %ﬁ%@fﬂcF%%%QF%e ctive

hydr ocar bythes hdolx H@'&Elcpfudcﬁﬁnmﬁo}ﬁ %@aﬁtéwihesé&stohbt&qﬁo&h@mﬂ %aﬂe@ave 10
to 400, or 30 to 180, or 40 to 110 carbon atonms. This hydrocar

subst i t ueAtalgiaynbrdidds isvapstis oirsegsininade of ghe Angpe pd| tae iipyentwas uIFh@| efins

i ncl ude a en e cially avail abl e.
Pol yol ef i lﬁ‘g&gﬁf F%{Cgﬁ?%l?&épg 8§§r ?nag%(l\é/alnﬁ)l %qq,%r 2&8?%0089% gct of the

i nventi on[®05d] t heTtmaim casioh hosdudrie dbesedd/dradnaidows. rehbigng a carboxylic
hydrocarbﬁ%%substltuted phenol pmay be prepared by al kyl ating phenol with an

ol efi n or Ipstigwlised polyase demerd %%\Féal%cuélllﬁyé’éldeétﬂ@lﬂ?|C§B%]L¥PW%rF‘étQS?

pol ypr opy|Leng, [ n nt the
hydrocarbéf ﬁwi%?l?%& h%ﬁg %bbﬁﬁ%#%pé??hQQEQquﬂFg??ng lo W th
pol yi sobutypapecrstor mﬁ&mrmﬁ)@teodwvﬁh amarﬁmbylavmngesleagtﬁnﬁg]nﬂaagtqupm af the

am ne functional d addlt e. m ne functionalised pol yner)
Mt addi (e DOFs Gl Rt it R ot EnaNer oG pate

possi bl e @ngédﬁﬁafﬂt!br(ﬁﬁlcﬂﬁ@ﬁb@?ep?él@nt@@%?@&ﬁhﬁlﬁ (@cid functionality is |ow
enough or the polyam ne charge is high enough to avoid significant
crosslinking of the polynmer as evidenced by gellation, inconpatibility or
poor oil solubility. [0060] Examples of SU|tabIe polyanlnes i ncl ude

et hyl enedi am ne, A1, 2- : I

N-tal | ow E&g- C18)-1, 3
ponethyIE%époLyzglne:

t etraet hyl eng¢pent N' " pol yam\Qe 5 e
bottons")). Iln o enbodi RNt t he polyaane |ncludes
polyalkyleqspofy§ﬁines. An Raddi tive of Fornula (1) derived fromone of the
pol yam negg1 s belli eved to have di spersant properties. And¥an additive
derived from one %f the polyanmnes of Fornula (1) is believed to have

di spersant properties. [0061] I n gematdlla (@ kyl enepol yam ne bottons may be

characterised as haying less than two, usually less than 1% (by weight)
mat eri al W@pﬁil]ﬁ& ORI Boagtdescribed previously;

BB may be a styrene-containing polymer chain that may contain additional

succinimide groups.
[0055] Formula (6) may also replace the amine containing group shown in
Formula (6) with the amine of Formula (3), or mixtures thereof.

Mannich Reaction

[0056] In one embodiment the amine-functionalised additive disclosed herein
may be a Mannich reaction product obtained/obtainable by reacting the amine having
at least 3 aromatic groups (or at least 4 aromatic groups), at least one —NH;
functional group, and at, least 2 secondary or tertiary amino groups where the
-NH; group is condensed with a hydrocarbyl-substituted phenol, (typically an

alkylphenol) and an aldehyde in a Mannich reaction to make a covalent
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200C. A typical sanple of such ethyl ene pol yam ne bottons obtained fromthe
Dow Chem cal Conpany of Freeport, Texas designated "HPAXTM , or from

Hunt sman We 208/08Tn'. These al kyl enepol yam ne bott ons mray/usecnejaar ed
using an ethylene dichloride process. [0062] Alternatively, capping am nes

(i.e., nonoreactiv nmonocond rosslinkin ) ma be ed al one
b 5 GonbREATTGH: OF OB Ty ol TEQTORE T s S M 90| BT P To5Bpi ng

Pol ymer WhidAnRA pPSaRE arf RARAH Optional Iy the am ne-functionali sed additive
may further react with a capping am ne, or mixtures thereof. The capping
am ne rray[(méﬁhsedfhemldﬁidﬁ@ ysadrte foimn die Meiicinpredoet r(lhseh@ienl ‘@fl()elorﬂéﬁ erred to
as TAN) (ty duction i.n T f the am ne ona daddltlve
of the i nosResBaomnat EREEhorE M i matihy® o e TRy RGP LARR S

car boxyl i forgfagﬂgsparafoa@amepyu@t_ to mnimse any detrinental inpact on ot her

addi tives esg detergent. The detrimental inpact maé i ncl ude an
i nt eract i BHbt wekhe hYFBO%WYieSI@QWPQWn@ﬁéleahﬁdifwaﬂéyléﬁ stitpfed dbeeglg@ay |

[esut 11 nOnbit {oRTRh! @b 13008 40 1 BUEASHRRRRIE hDGAILASLUARLL O, | sed
additive 1's further’ react
ani ne- f unaialy dRadcrised fraddit bie@inios ar[ﬁﬂydluﬂiﬁ hEIrseﬁuEalEiﬁﬁgi indlide aplfaaplpﬁm am ne.

[ 0064] The cappi ng anm ne be a nonoanine or .a polyanmine. The ca
i

anmi ne may Y& ah lafehvaei Yhiek AR SPIRSFUAND mRHAD!C [ 0BesPIERES SHpphlA Oém ne may
be an am V. e tic

ol ety 15 D R PR e o e e
cappi ng adeseabed hbovbyﬁihediyld;oclaﬂmyésmmt\mbdl glmnubnmymamrqoaosfd tonalitghsngg with

t he one or re carb lic h nmer, t hat ha react ed

i th the. BTG "Bk ha RS erty ARGa AT (BOwErH bt RATBaYgh Sps may
be of thep 6?ﬁ%yi@ﬁ@eu%@r&élﬂkﬁ@wﬁ”é}ﬁﬁhﬂl&l MHGh&NS 118 bisehvdlinkd® ei nts to
anot her nucleus” such as found in naphthyl or ant hranyl groups. The

pol ynucl ehydrgeasby-swhstitated o phenadf mabre bei mikedrady pry whisylefirg aphdnehswith wo

nucl ei (elther np onucl ear or polynuclear) are linked through bridging

| i nkages p%ygg@,l, 6f'frer. These bri dgi ng |li nkages may be chosen from anong
ot hers knpwhh&OR é420i98 voikh PbREAmimest he art, al kyl ene |inkages, ether

l'i nkages, ester Iinkages, keto |inkages, sulphide |inkages, golysulphide

| i nkages 10381t o Reastippfy that asmee @mpb%ﬂ@emd@atg@s(e -BulABADABGIAIENE | nkages,
amde lin ween t he
groups w bﬁ}% ?%nag%glﬂrﬁlg%ggﬁ?lﬁh%&tl{ghgﬁ@lﬁg@{%@gﬁg IC grbrétgllé??nc Cﬁgé t hose

wi th het esioat @88, bespubibds apy ruseliuhes 1pyg azithe palmyslscym dcidefunatidndlitydphene.
Exanpl es ff t he ar omat hc groups thﬁt are uysef herel n inclu he arorratl C
groups detqWedoEBnPHd %ePf&yarHH‘é’htc AN’ eélﬁflﬁ al@egroid pls’éfnééi

benzene. E&%E&nﬂ&n%"d?ﬁf‘e %&angiﬂlﬁs %Eéédooﬂ%ﬁl%n”ﬁ%oﬁi %Hbﬁﬁ oHBgL: Jnll't ed by
vari ous substitue I ng hydrocarb sub’ stit aent [0 67]T

cappi ng amlubllrmy, in gener al, contain one or nore reactl ve (condensabl e)

' I t ' i f _
Ul i ple. RS orogToneot it Hblee 46 B Pehemalibtre RdE e, 12
N, Ndi met hyj.phigeylogagdi Q‘U%E@ﬁyleffﬁ&'e&%dﬂﬁ%%mNat%llwl(tw-@ paci-gldpyldde-t hey are

reacted under relatively mld conditions so as to avm% excessive
crossl i nkiliagnioe. gbl-olayi-ba-wopyleecdidaiing, vepolyethylenepolyamines  (such  as

diethylenetriamine, triethylenetetramine, tetracthylenepentamine and "polyamine

bottoms" (or "alkylenepolyamine bottoms")). In one embodiment the polyamine
includes polyalkylenepolyamines. An additive of Formula (1) derived from one
of the polyamines is believed to have dispersant propertics. And an additive
derived from one of the polyamines of Formula (1) is believed to have dispersant
properties.

[0061] In general, alkylenepolyamine bottoms may be characterised as having

less than two, usually less than 1% (by weight) material boiling below about
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[ 0068] I n one enbodi ment the capping amine is derived fromdye internediates
containing nultiple aromatic rings |linked by, for exanple, am de
st ruct ur 80 2m0awp84es i ncl ude materials of the general F®CERNIS2000/D5345R R'
Forrmula (7) and isomeric variations thereof, where R and Rl1l are

I ndepende al k alkox roups .such as meth t hoxy. In
one. | ot anteC A Yaisthadngl R TRess Bdtmie hdp Bh ko ihs Fast
Bl ue RR [%%#&%ﬁﬁcaﬁ%&hpan ©f Wrb&rat TOMs Aesidh@tdd MHPRIX@M dgr GFRKP May be
reversed, to -NR C( ) [0069] I n another instance, Rn is -GCH3 and R is

_CH3, andHuhtsrat es i&- 106 MK ndibesaslidetcpoloingne Ebo[t@)@aszmaa] be heprrbdt h R
and R11 are_ethog I s Fast Blue BB [120-00-3]. U S. Patent
5,744, 429uﬂP§3Poﬁ§Qm5i&@EF5§%6KRSB§W1ne conmpounds, particularly
am noal ky[mmPot hi leth B gN‘calﬁlﬁﬁ@'fahﬁne%L(b& nidabRAcEE, thordtetelcagApowRds, such
as those dISC osed in U Pat ent l'i cati on 2003/ 0030033 Al may al so be
used for €tlesslplifeoseay bp ussd salonenvtem gaspbinatiging e cepriag BMeEsathein ncl ude
those in Plgﬂ%ﬁﬁrﬁﬁkQG nitrogen is a substituent on an aronatic
car bocyclic-c ound, that is, the nitrogen is not sp2 hybridised within an
aromat i ¢ Ciapging[FDvAEl withrad Ambedi nent t he cappi ng am ne may be an am ne

havi ng two ) ) . . . .
[0063] Optionally the amine-functionalised additive may further react with a

capping amine, or mixtures thereof. The capping amine may be used to modify
the total acid number (herein after referred to as TAN) (typically a reduction in
TAN) of the amine-functionalised additive of the invention. The capping amine
may if necessary, cap unreacted carboxylic groups in an amount to minimise any
detrimental impact on other additives e.g., detergent. The detrimental impact
may include an interaction between the amine-containing additive and the
detergent, resulting in formation of a gel. In one embodiment the amine-
functionalised additive is further reacted with a capping amine. In one
embodiment the amine-functionalised additive is not further reacted with a
capping amine.

[0064] The capping amine may be a monoamine or a polyamine. The capping
amine may be an aromatic amine or non-aromatic.

[0065] The capping amine may be an amine having two linked aromatic
moieties. By the term “aromatic moiety is meant to include both mononuclear
and polynuclear groups. The capping amine will typically have an N-H group
capable of condensing with the one ore more carboxylic groups on the polymer
that have not reacted with the amine of the present invention.

[0066] The polynuclear groups may be of the fused type wherein an aromatic
nucleus is fused at two points to another nucleus such as found in naphthyl or
anthranyl groups. The polynuclear group may also be of the linked type wherein
at least two nuclei (either mononuclear or polynuclear) are linked through
bridging linkages to each other. These bridging linkages may be chosen from,
among others known to those skilled in the art, alkylene linkages, ether linkages,

ester linkages, keto linkages, sulphide linkages, polysulphide linkages of 2 to 6
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aromatic noieties linked by an -0- group. An exanple of such an amne is
phenoxyphenyl am ne, al so known as phenoxyaniline or am nophenyl phenyl

et her, whwonhorme283e represented by Fornmula (8): For mrCR/US3)09anz#st t s
vari ous positional isoners (4- phenoxy, 3- phenoxy, and 2- phenoxyaniline)
Ei t her ofh of the natl ou bear. substitu I ncl udi ng
hydrocarb?ﬁ ﬁWé?PP&P?“ o, 1L éﬁh%ﬁ%ﬁ? eh?%%ﬁ?yanﬁ ?’8k%§§rﬂ6%y and

al koxy supgkiddients. difhe c%%&ﬁcﬂ'b&ﬁolgﬁ& BRYbcPRedh Rid BRSOpsaWitRSuiniahy 0gen, as
shown, or it may be secondary, that is, “bearing a further substituent such

as hydr oc aﬁ@wlemngraébmsa@tyels h@rrmatmr@pnpamowdes ke agthnethsplatons sonke

enbodi nent 8,58 anine the un titut teri shomn .above.
0071 The's ABHAHE B frb i dint afadh AR sy P el 1 b rPERIE 1 | nked
by an -N= @Ethﬁ,arélmls@ﬁl@h@fe@tU&cl&@ﬂleaarBﬁltaﬁé Igaéupﬁadfera%drm%%aaé@d by
Formula (9): RYyR" W /=1-=\ NH3 Rvii \// -1R Formula (9) wherein each R

group ar enqttglﬁh@ig@% agd aatipseqneuprpferably bragens. bBechaplotiess wiriqusearomatic
R BN SAE .Y SRR o G SR B HPREREIAY e .
503H, or mﬂﬁ&N&nn@nd each of Rv, Rvi, and Rvi is |ndependently H, -CH,
- N2, [0067] The capping amine may, in general, contain one or more reactive
(condensable) amino groups. A single reactive amino group is sometimes
preferred. Multiple amino groups, as in the case of the above described N,N-
dimethylphenylenediamines, may be useful as well, especially if they are reacted
under relatively mild conditions so as to avoid excessive crosslinking or
gellation of the additive.
[0068] In one embodiment the capping amine is derived from dye
intermediates containing multiple aromatic rings linked by, for example, amide
structures. Examples include materials of the general Formula (7):

Ri
0O
g——“ NH,
Ril

Formula (7)

and isomeric variations therecof, where R' and R" are independently alkyl or
alkoxy groups such as methyl, methoxy, or ethoxy. In one instance, R' and R"
are both —OCH; and the material is known as Fast Blue RR [CAS# 6268-05-9].
The orientation of the linking amido group may be reversed, to -NR—-C(O)— .
[0069] In another instance, R is ~OCH; and R' is —CH3, and the material is
known as Fast Violet B [99-21-8]. When both R' and R" are ethoxy, the material
is Fast Blue BB [120-00-3]. U.S. Patent 5,744,429 discloses other capping
amine compounds, particularly aminoalkylphenothiazines. N-aromatic
substituted acid amide compounds, such as those disclosed in U.S. Patent

Application 2003/0030033 Al, may also be used for the purposes of this
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503H, carboxy such as -CO2Na, or al koxy such as -0C4H9. These materials are
described in greater detail in U S Patent 5,409,623, see colum 4. WO
2010/ 06283 2RCIVIIBRAR09/ 065452 [ 0072] I n one enbodi ment t h@Caas2009/m0kad2 cappi ng
am ne may be represented by Formula (10): Formula (10) that is,

4-(4-nitro henxl oé i 1ine, as Melhgis p 5|t|ong Bonens t hereof.. The
mat eri al 8 s RPRINSAIADS: Iuehids hesgiry Ci?r? i THEC B}tg"ﬁéiﬂéé Or ange
3. [0073} shestﬁn@me@mﬁld}&%m@%@ﬁio@gclmaﬁ pBBYd, btﬁam Y AfrdpRUI B ok Wo
aromatic nojeties linked by a - group. Each group may be substituted

as descrlm@dnémNM@dﬁwﬁmmWQkﬁﬂyQEQrmgnked and the azo-linked amines. In one

Foro et lodrs 3T O BREa B RAC R EINRE adttpf SEEPE abibingchabing SERban s

pheny! - 4- argniicS floi & s Ak e@r b aaM@mo ;2 iy droxyxBePEObLE sadh an RdERY|isest er,
which is conner0|ally avai | abl e. [0074] 1 n one enbodi ment the cappi ng am ne
may be a ghenexyeh @I@qulrgg@maéw known as phenoxyaniline or aminophenyl phenyl

ether, which may be represented by Formula (8):

Formula (8)

and its various positional isomers (4-phenoxy, 3-phenoxy, and 2-phenoxy-
aniline). Either or both of the aromatic groups may bear substituents, including
hydrocarbyl, tertiary amino, halo, sulphoxy, hydroxy, nitro, carboxy, and alkoxy
substituents. The amine nitrogen may be a primary amine nitrogen, as shown, or
it may be secondary, that is, bearing a further substituent such as hydrocarbyl,
preferably short chain alkyl such as methyl. In one embodiment, the capping
amine is the unsubstituted material shown above.

[0071] The capping amine may be an amine having two aromatic moieties
linked by an —N=N- group, an azo group. Such a material may be represented

by Formula (9):

RIII

RV' |—: :—|_\ NH3
<\ N=N /
Rvu / RV
Formula (9)

wherein each R group are hydrogen or substituents as described above for the
phenoxyphenylamine. Thus, each or R™ and R" may be independently be H, -
NH;, hydrocarbyl or alkyl such as -CHs, halo such as -Cl, sulphoxy such as
-SO;H, or -SO;Na; and each of RY, R*!, and R" is independently H, -OH, -NO,,
-SOsH, carboxy such as -CO;Na, or alkoxy such as -OC4Hy. These materials are
described in greater detail in U.S. Patent 5,409,623, see column 4.
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by the N, N-di al kyl phenyl enedi am ne Fornmula (12): Formula (12) wherein Rix
and Rx may i ndependently be hydrogen or a hydrocarbyl group (typically
cont ai ni ngoRotoeds4ear bon atons). [0075] An exanpl e of a pamrtiscemsisp2 usef ul
conmpound defines both Ri x and Rx as net hyl

(N, N-di ne -1, 4- phenyl enedi am.ne). [ 0076]1n.one enbodi nent the capping
ani ne mayiﬁﬁ]zén nrlthe bﬁcﬁ@eflweac)ﬂ&- phed SRPELS BRING MREeHgPIRon ety
group. Eaghpetmhigi@5.omatic noieties may be substituted as described above
for the oxygen-linked and the azo-linked am nes. In one enbodi nent the

| i nkage, in addition to -SQ2- \ cotfarny an -NR- or specifically an
-NH group, so that the enNi PO Nes -SC2NH-. In one
enbodi ment, this capping am ng be rep by Formula (13):

Forrmula (13) [0077] The structure as shown is that of 4-am no-N phenyl -
benzenesul phonami de. A commer ci al | ¥oawalal @B) e variation thereof is

sul phanet hazi.ne r.N -(4,6-di methyl-2-pyrimdinyl)sul phanil am d CAS
Number 57¢ -1&,)4-&%%%01?@%@?3)@53&1% &Sb%ﬁféfnp@é%mnéﬁl% %?@ﬁiﬁ%’-(?hé;

material shown is commercially available as a dye known as Disperse Orange 3.

[0073] In one embodiment capping amine may be an amine having two
aromatic moieties linked by a —C(O)O- group. Each group may be substituted as
described above for the oxygen-linked and the azo-linked amines. In one

embodiment this amine may be represented by Formula (11):

?f
HO

Formula (11)
as well as positional isomers thereof. The material shown is phenyl-4-amino
salicylate or 4-amino-2-hydroxy benzoic acid phenyl ester, which is
commercially available.
[0074] In one embodiment the capping amine may be a diamine represented

by the N,N-dialkylphenylenediamine Formula (12):

RiX
i::N NH,
RX

Formula (12)

wherein R™ and R* may independently be hydrogen or a hydrocarbyl group
(typically containing 1 to 6 carbon atoms).

[0075]  An example of a particularly useful compound defines both R™ and R*
as methyl (N,N-dimethyl-1,4-phenylenediamine).

[0076] In one embodiment the capping amine may be an amine having two
aromatic moieties linked by an —SO,— group. Each of the aromatic moieties may
be substituted as described above for the oxygen-linked and the azo-linked
amines. In one embodiment the linkage, in addition to —SO,—, further contains

an —NR- or specifically an -NH- group, so that the entire linkage is —-SO;NR- or
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Forrmul a (14) [0078] Sul phanet hazine is comrercially avail able. [0079] The
capping am ne may be a nitro-substituted aniline, which can, |ikew se, bear
t he substwouems28¥2 descri bed above for the oxygen-| i nk@dTAsAo0WI0es452
azo-linked am nes. Included are the ortho-, nmeta-, and para- substituted

i somers of (Si o aniline. In one ermhodinent the amne.is 3-nitra—§niline.

[ 0080] ExarpP88Hof &t 8¢ STPPIID L AHDi FGPHI% ABNNG ARPURE HRFHEPSEbRY i t ut ed
aromati c ¢gAR@AYNYs).and amines in which the amne nitrogen is a part of an
aromatic ring, such as 3-am noquinoline, 5-am noquinoline, and

8-am noqui noline. Also i J are ppi/g ary nes such as

2- am nobenzi m dazol e, A'ﬁsj ng seconaddry,,an no group attached
directly to the aromatic\ring ghd a prinyy am/ho gr%up attached to the

i mdazole ring. Qther am Res— i A nophenyl) - 3- am nobut anam de
or 3-am no propyl imdazole, or 2,5- d%n(ﬁhgoxybenzyl am ne. [0081] The
cappi ng am ne may al so be an aningaﬂpﬁ 1N“'ne. Commercially avail abl e

mat eri al s|(gygl uderd: angRREHENOL NeshoRv@M ROqYhAI0! oRe, 4%%%&@\/@%@“ ne, and
8- am noquil nol i ne and honol ogues such as 4-am noqui nal di ne.

2010/ 0628horeTtydplong 065452 4 0G82ImMerelatlappivaglablei nearrdipnal Gigrdeé ap

am nobenzij azole such as 2 1 hobenzi4n dazol.e. 083]..The .cappi anm ne
may a1 so BAPRRRPRELBHEC Y A BBy ML A Ry ARk R0 RREAY

Number 57-68-1) which is believed to be represented by Formula (14):

N O
N\ H
N—S NH,
O
N

Formula (14)

[0078] Sulphamethazine is commercially available.

[0079] The capping amine may be a nitro-substituted aniline, which can,
likewise, bear the substituents as described above for the oxygen-linked and the
azo-linked amines. Included are the ortho-, meta-, and para- substituted isomers
of nitroaniline. In one embodiment the amine is 3-nitro-aniline.

[0080] Examples of other suitable capping amines include amino-substituted
aromatic compounds and amines in which the amine nitrogen is a part of an
aromatic ring, such as 3-aminoquinoline, 5-aminoquinoline, and 8-amino-
quinoline. Also included are capping amines such as 2-aminobenzimidazole,
which contains one secondary amino group attached directly to the aromatic ring
and a primary amino group attached to the imidazole ring. Other amines include
N-(4-anilinophenyl)-3-aminobutanamide or 3-amino propyl imidazole, or 2,5-
dimethoxybenzylamine.

[0081] The capping amine may also be an aminoquinoline. Commercially
available materials include 3-aminoquinoline, 5-aminoquinoline, 6-amino-

quinoline, and 8-aminoquinoline and homologues such as 4-aminoquinaldine.
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vari ous substituents as descri bed above. One such benzyl amne is 2,5-
di net hyo xyb enzyl am ne. [0084] Exanpl es of particularly useful capping
am nes | nepDrdw/@med4Ri ne, N- al kyl anilines such as N net hpCaniskémmemnz
N-butyl ani l'i ne, di-(paranethyl phenyl)am ne, 4-am nodi phenyl am ne,

N, N- di met hyl pheny] enedi am ne,. napht hyl am ne, 4-(4-ni.trophenyl azo)aniline
L sper se M83hoo HiE S A AREEn AT 8100 d0n RE A AR T4 H 28R o ST | e

4- am noacgharvchdgniaNdJié- am nophenyl ) acet am de)), 4-am no-2-hydr oxy-benzoic
aci d phenyl ester (phenyl am no salicylate), N (4-am no-phenyl)-benzam de,
vari ous bEMB3l amiTHescappate amik; By dilseebb exyrbenubtidnicd dendy lghems | witbani | i ne,
and substituted v rts[i ons of these. %her exanpl e ibncl L{?e . s

par a- et hoXyaATY PHESIHENS - Bo dSEYTEN FPRE c@aeoﬁ‘é 1°$U6St it ed® <"

napht hyl agim&hy@ithehiylemyhe. Substituted aniline. [0085] Additional capping
am nes and rel ated conpounds are disclosed in U S. Patent 6,107,257 and

6, 107, 258[008dhe dixandese of merticidary usetr resRp iz amings ningludic ornibpesN-

am noi ndol 51, AMAOPYLLP! &%  ATHNAINARTE! | DANCSN HTRIIGARNE! I IAZBLES.

am nophenot hi azi nes, am nopyri di nes, am nopyrazi nes,” am nopyri i nes,

pyri di nesmepiypzdényeaminy,r idradinvdsphcagianabhbi adNadohethylphenylenediamine,

am not hi ot hi adi azgl es, and.am nobenzotriaozles. O her suitable ani nes

i ncl ude 3MaRRtRYROYRC. ot FASEMRRY Y )azRiand sy ofAIFPBER ankihiede, andulpha-
N-(4-anil | 3= - 1.NoP - cogqal } utana {H'Ogle.

[ 0086] I n g%gp%ﬁ%)c’l)é? Rg%%ééﬁgﬁi?aebgjio{ﬁg%#}lh%’ Eﬁg%@%%@df%éﬁﬁ ant i oxi dant .
O parti cpharyl)agptantide)d.et-amitdrathydegpar-temmoéc adikyphatgldestirghkensil amines such
as nonyl di phenyl am and di nonyl di phenyl am.ne. . To the.extent that these
rat or 1 a1 SSRPIE rR LB AP TR R WEPHBI VETiPuh DERBHATITY S esrol yrer
chain, thgynahéx@cayatiit@bl §htRylasis@id Nl §ORRIES SRLsibRY SRt theR. _
However, it is believed that the two aromatic groups attached to the am ne
ni trogen Maler] esamplss singhide himckthorcenain, r paracodeedariingi toyclotihygl-
sui t abl e am nes i nclude those ing, a.primary nitrogen atom (-NH2) or a
secondar ysrgsttﬁ)tagHa%lﬁgﬁ%afnﬁn%%n@ﬁﬁlgﬁgl'51#%%%%%)éﬁl#%lgar byl substituents is a
rel ativel yos3prt Kodtiondl kyfpiglf atfineseafid eI ¥bmplimiigasUeRcRagpiing ani nes
are 4- phenyl azoaniline, 4-am nodi phenyl am ne, 2-am nobenzi m dazol e, and
N, Ndi met hi/i- phBagne Ad@7 &’ nend édr?gﬁéf%;tSﬁ%eO%ﬂtPS@tlh@Fld@é’ﬁpﬁﬁ@fbﬁfﬁoﬂl@s may

al so i npa At b oxidan :f o YT \; dit] 0
di sper san%n%%h%?h%?’ %?%%é%%léé%gﬁﬁﬁ%%ﬁ#%é%a %6\1215%%250 !:ﬂr}l0 ed %%%?Ftﬁg am nes
may be useathzal@ne adtinophaobbnatd, onamiropyddifes ot herinopkhesinean @h$o-be used
in conbination with additional, aromatic _or non-aronmatic, e.qg., aliphatic,
ami nes, WAYERIAIngS, oRIEREH dP¥RARSS:hRYEMdipes, sap oy adiae)fs. 2@iehiozappi ng
am nes. cafhihdiGhdlee SCknAEbELR AN, NORhRNEMb R A TREE, 3ddhi.onal

am nes may be included for a variety of reasons. Sonetines It may be

desi r abl eN-@-am&iopplomyd eNaisopdopphdiitenamidae dnd O¥-déranilmopbsuoyle-3eoid3pl et e
reaction of.theﬁﬁgw funﬁ%'onalitﬁ of thq% polymer, in the event that sone
resi dual AN OHRR y;l/)aﬂlé’ﬁ}o}t WA #B8'%eact " i nconpl etely with the
relativel ypoga)e bl kicCarPoBtn@ Mee Alpheidatmme! Ynayt N alseRhatl cagm ne may
replace a portion of a nore costly aromatic am ne, while maintaining the
maj ority eftiepidager Cdr particelapfimpostagep pe dhadaegard exre Alkyhtedi diphemdani nes

i ncl ude net hyl am et hyl.am n ro m ne, and_various higher._am nes.

i ar nes s a drelomay Pl i B AMCOS ARt Bimes PoahE AR

provi ded tHaattheid ngeeG4I8l will h@ydbasee watd ¥h@ @itdlyticr AactibMgigmbNahgr oup,
that is, a primary or secondary group; and typically a primary group.

Sui t abl e BRI eGhapn, Hicxnpifedlsonsyitabde cfpﬁétsﬁywﬁhiﬂqéé? dpGicaki ipEention.

di et hyl am vl amne;.. di y i.0op an] i j hyl am ne,
i ot hyl anfBasvEDY o, Biicyth M WD G0l AL BB ipy dheTBAL AEThOQGRY

- (2- am noeitlfogehpmpericad ne,stérid Rimlrameeidd/ Ir¢ducpy ricattindgne, Thus, suitable

am noet hyl npr phol | ne, and_am nopropyl nor phol i ne. The_anount of such an
amine is f“%‘}eéallnlcb’ hoRO haxsu AP EBHYaP B SRR tHioPh e Nited Lt @ SFRHETE appi ng
anine, t hafdoin d&RSint WRTAh 0% & thie N dt ey 120G RAE SIS rePilivR IYEhGHAL O

nol ar basi s, —al t hough hi gher amounts nmay be used, such as 70 to 100%
Exenpl ar yclamuntkyli godupdec.0 tnoetgl. weilghongpeswdntcappimgl Bintinch Oarae itght
percent, or 20 to 40 wei ght percent. Use of certain conbinations of

4- phenoxyani |l ine with di nethyl am nopropyl am ne within these ranges, for

i nstance, provides particularly good performance in terns of soot
suspension. In certain enbodinents, tRAé polyners may be functionalised with
three or nore different am nes, for instance, with 3-nitroaniline,

4- (4-ni trophenyl azo)aniline, and di nethyl am nopropyl am ne. WO

2010/ 062842PCT/ US2009/ 065452 [ 0088] I n one enbodi ment the cappi ng am ne nmay

o o . - I



aromatic groups by a process conprising: reacting (i) a product

obt ai ned/ obt ai nabl e by reacting a carboxylic functionalised polynmer with an
am ne hawQgoaroeksgast 3 aronmatic groups, at |east one - RER/USe0O0-INAI
group, and at |east 2 secondary or tertiary am no groups mﬁth (ii) a

cappi ng am ne as dISC|O ed here bove. [0091] The % Rg carried
out at a PRABIF AN Bper dmipad lnp e‘E M geBF" BGIPF Can U-cto 170

C. [0092] Iﬁﬁethﬁ%ﬁ%hﬁ@né@é(mg{e MBYmB Ut tha@secgﬁd bﬁfér Q'd?pﬂng mﬁem&%ﬁm@ of a
sol vent. Exanple a suitable sol vent include uent oil, bénzene,

t but yl banpahentiopidaenpsrionpaane to ¢ché @olymz,emea}ddmmm,dlmt&aatrydn@f ur an,
mxtureﬁ%hereotf [ 0093] The reaction may be prefornmed in either air or
an i nert StY¥bEpHEFEs "Exanpl es of suitable inert atnosphere include nitrogen

or argon, [awqcaline nibbt@destridd! Sa@fink UbMiat NG WeS@o&d talond G944 The
| ubri cating corrp05| tion conprises an oil of lubricating viscosity. Such

oi l's incl e W&tleﬁa‘fvlthn@ﬁcﬁyﬁthﬁétl Ehey |agn elisp breuseddnf eunbinydpCYERKI ng,
hydrogena&acﬂﬁ z?lndar{S%Q{ goglginﬁ at‘['@rgfg: ng Pha{tﬁh'aﬂﬁ‘ae nd&r &l bigd oils

and mi xt ufes ther €6 ned oOi-l’s ose G6bt ai ned |rectlyfrom
a nat ur al embogiymdnelidve Bw@warlgﬁnﬁbﬁﬂsl YOthiet baptting @mitést dunl inthide)suthir t her
purification treat rrent [ 0096] Ref | ned ojls are simlar to the unrefined

oi | s excepfiiHNey e diphsny lpming e M heseeagdditional agHacomadeanpluded ifet i on

steps to LapLover QA6 er . g{i’&%tlﬁ{e%ﬁ&ﬁ geﬁe dBYEddIE Q@tlhé’d‘r B&?@Qr%ﬁﬁaﬁée known

in the art and inclu vent extraction, secondary |st| atron, acid or
base extramincom driét tatassure qzmnpl@t@aimamoan«ﬂf thee abldk(ﬁunc{tﬂb@@ﬁﬂyRef rte€i ned
oils are al kno as recla

oL s e s dnorn, 2 ookl ted or repr osssred,Slis, and are, obtal ned by
incompletely with the relatively more bulky capping amine. Alternatively, the
aliphatic amine may replace a portion of a more costly aromatic amine, while
maintaining the majority of the performance of the capped additive. Aliphatic
monoamines include methylamine, ethylamine, propylamine and various higher
amines. Diamines or polyamines may be used for this function i.e., capping,
provided that, in general, they have only a single reactive amino group, that is, a
primary or secondary group; and typically a primary group. Suitable examples
of diamines include dimethylaminopropylamine, diethylaminopropylamine,
dibutylaminopropylamine, dimethylaminoethylamine, diethylaminoethylamine,
dibutylaminoethylamine, 1-(2-aminoethyl)piperidine, 1-(2-aminoethyl)-
pyrrolidone, aminoethylmorpholine, and aminopropylmorpholine. The amount
of such an amine is typically a minor amount compared with the amount of the
capping amine, that is, less than 50% of the total amine present on a weight or
molar basis, although higher amounts may be used, such as 70 to 100%.
Exemplary amounts include 10 to 70 weight percent, or 15 to 50 weight percent,
or 20 to 40 weight percent. Use of certain combinations of 4-phenoxyaniline
with dimethylaminopropylamine within these ranges, for instance, provides
particularly good performance in terms of soot suspension. In certain
embodiments, the polymers may be functionalised with three or more different
amines, for instance, with 3-nitroaniline, 4-(4-nitrophenylazo)aniline, and

dimethylaminopropylamine.
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are additionally processed by techniques directed to renoval of spent
additives and oil breakdown products. [0098] Natural oils useful in making

t he i nverwpDwveldugs42cant s i ncl ude ani mal o0ils, veget abl e POIIIUS2¢00/065452 cast or
oil,), mneral lubricating oils such as liquid petroleunloils and
solvent-tre d or acid-treated. m neral Iubrlcatln 0|I araffinic,
napht heni iﬂ@?ﬁ’m B PGP AL A SO RER 5 B Bt & et it5eB8b om coa
or shale %nsr@tihtg%feaﬁnﬁﬂ@réﬁ%md&]ﬂ%bﬁhﬂhgeﬁér& ylashhb ?{e'n@gly@dﬂlﬁeaﬁq usef ul
and include hydrocarbon oils such as pol yneriSed i nt er pol yneri sed

ol efi ns ( dingcthoyyaihgbethylaemes,, 1 6&@9&0}@%6@51@6@@@%@@3@%5 Hosead.

| | y(1-h d
mxtur es. TBPEor sk R enEdeFargnd SEE Ry dad ROR Y ol
tetradecytbeiapiess ahinasylbenzapagshendianiide.ctiihirxyyiphcheRienesire,

pol yphenyl s (e.g., biphenyls, terphenyls, aIkyIated pol yphenyl s); diphenyl
al kanes, éﬂi?ﬁ@@éﬁthmﬁﬁényl al kanes, al kyl at ed dlphenyl et hers and

| kyl at ed h
A L ot oo PSR A5 AELNAS) PR FAFLORRALS, hgeet oo
i ncl ude p@ﬂoyrmlncgsd@s$>y(aspt©be@$oﬁtprcslmg336&9ﬂ@(;) ﬁpﬁﬁlhetrcbtalhedzbhtdnaaé ers of

phosphor us-cont ai ni ng_aci d ... tricresyl phosphate, trloctY phosphate,
and t he dPiétrﬁ%ﬂtmés% éﬁrbewl&eéa%orpﬂ%% welfyr%era\&ﬂa)an YRing diayingr pic least

tetrahydr of WARSoro “%P%a!s?oﬁé'ﬁ HIBinQfonRl @ BeQn@Xlt iREhelecdi Ll g
reactions ané/ Q%lcaf 'y may droi soner 'sed’ Fi scher - Tropsc ydr ocar bons
or waxes. Kiﬂmymenmn@mdpmwmﬁlmwhsammwgmmnmmsﬁwnkﬂabMXanﬁbeﬁher Tropsch
gas-to-1li hetlc rocedure as, well as ot.her as to-liquid oils.
[0100] al Edﬂgﬁn ugﬁ V{% 8§|a’fr§fdn%‘5‘/t aélas%?aﬁfémi‘jé? PREBIULS 1%%&:@8% in the

Aneri can Egh@atqugbn@tb;y@acﬁéﬁb@0@ase G| Interchangeability Guidelines.
The five base oil groups are as follows: Group | (sul phur content >0.03 wt

% and/ or [0893] wt ﬁ)@esrawmtmsy oy gy awit by chmtidoug in nl@(x)rese@rcogbalsolvesm phur
content < and 0 % sat u Sit e 12 ;. Group
T Cout phtte b e “B0BE° oo BRMLSHTTim b TaPElAdes MOGHL BIER | ndex
>120); G @hiedeVx{izht, dryBERae| Rkimsg te(t%s}aﬁafura@nﬁlr ﬁi)&ﬂﬁs‘ﬂldr@d)ﬂ ot hers not
i ncluded in C}oups [, 1, 11, or IV) The oil of lubricating VISCOSIty
conpri ses [¢H3 )\PI Theotgeciion @ayupe |p|ref0@1@@mn|e|1t|her G oRIpan \CrGRBIpsPYcsi | or

m xtures fs?&’h s onsPﬁleg‘ﬁle‘Pﬂ' Hh' h&lﬁ{ié Merdb f O %%fg&h et?ﬁ‘a?ﬁ{’/ Group

G oup oup I ures ereo ely the
0|I of Iubﬂng@hlng viscosity is often an API C}oup [1, Goup Ill or Goup

IV oil or xtures, thereof. [0101] The anount of the oiI of lubricating
viscosity££$é§€ﬂ§5¥%—¥%élﬁéﬁﬂ¥ t he bal ance remaining after subtracting from
100 wt % M@M sumBfe &'Bﬁcét‘?i?g’@&m bsilibg c@%%'rf%b%@n 38 Sessrichad, PRE&R. above,

and the ot her performance addlt ves. | ubri cati ng conposi'ti on may
be in theSﬁmhmmbfnmhmbnmﬂuﬁﬂam@4@ndh@n:aﬂﬁubﬂywﬂomduﬁamedymwbnmkamm If the

(i ch e A ERBI RO B ot Bree 5 by dnd DR S PR part . a

finished hﬁbﬁﬁ&@mk%mfthe ratio of the of conponents of the invention to the
oil of lubricating viscosity and/or to diluent oil include the ranges of
1:99 to 980095hy Wenghned otls 80¢ opsebi@inod dwckmfgm a et opeyhibetance

Addi i ves . [ 0102] TOR, SORIPL 9l R WALV, SR RG50h0er  per for mance

[0096] Refined oils are similar to the unrefined oils except they have been
further treated in one or more purification steps to improve one or more
properties. Purification techniques are known in the art and include solvent
extraction, secondary distillation, acid or base extraction, filtration, percolation
and the like.

[0097] Re-refined oils are also known as reclaimed or reprocessed oils, and

are obtained by processes similar to those used to obtain refined oils and often
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The ot her performance additives conprise at |east one of netal
deactivators, viscosity nodifiers, detergents, friction nodifiers, antiwear
agents, cNOrowVwes42nhi bitors, dispersants (other than tRETAISRIVG/065452
functionalised additive of present invention as described above),

di spersant vi sgosi nodi fiers (ofher than the am ne functionalised

addi tive 8 %ﬁfdéewélf@i ARG B PYa CHgEFY Hgacta%%?@og%?ﬁwnbﬁ difies agents,
ant i oxi dapf$ oil frp@iRdoOpl Rbligts, denul sifiers, pour point depressants, sea
swel l'ing agents and m xtures thereof Typically, fully-fornulated

| ubricati 9811 ViNdthrad onksaisefwne maklngrtge ofiveniiers dubzedndy mheds anidial i ves.

| ndustrial. Application 0104] The additi.ve of .the .invention may.be added to
2" ubr 1 oaht oy BeasTIn Gisof 8, HOF GEPomabTal ugrtGHng G5 GEh T iaEe e 5 or
0.08 W Y%ét@oleuitoi¥ al s@vdntrefted Or dcidttrated niiheral Wricaahi REIsIROSI ti on.

[ 0105] The lubricating conposition may be utilised in an internal conbustion

engi ne. Theraffirier maphtbemsuser inaired mArpidindgrpaplitherly types Hadeodh dexinadist Gas
ReCirCU|ah%§Pa§M§&§HM,E?%%?bﬁ@ g@gxgnbodinent the internal conbustion
y be a Fof Jertae

engi ne na i ese engine (typically a heavy duty diesel
engi ne), 009930l iSathar! lubtcethgl vids ai@ usafulraal igeladé bediloegrbengiRauol a m xed
gasol i ne/ al cohol fuelled engine, In_one epgbodinent the internal conbustion

engi ne majs bBOYMHIEed| and eiMtetPodyigsiEsdarRiciips affot hePOBREBATHRENt PAYgasol i ne
fuell ed epgi 01 j: c i . engi . a roke or
4- st roke gﬁgﬁﬁg@LBu$§%§F§K+%%§ﬁga(:c%ggﬁ§%kﬁ ’eﬁ%?ﬂ@sﬂ?%ggﬁdelﬁgrlne di ese
engi nes, aetcats)on pplydl alecargi.nesnd | ovwxtwed dhasel, enkylresmzenesd &ugonobil e

and truck ,engi nes. [0108] The | ubricant c¢ osjtion for ,an,interna

S ooust | oSl Db R SRR, MR b i her T o e eSihet i ve of

the sul phyen,;cpBOS Ay MEns FulPhBIAEnASh (EARIM IR 8T4)1a€8NpERHheni1§; SUl phur
y be'l w %or less, or 0.8 Wt % or

content of the engine oil |ubricant nma '
| ess, or diphenyl agkancy,eslkylated Glighamyl dsllancs e gtkylatnd ohiphemtodtihatsnand he

sul phur cont ent be, | he ran f.0.001 wt . %to 5 %..0r Q.01 W %
2o 05 wt it MBS ohOE kR Byl Shogtsdud npmbloatiplod b 56 of
| ess, or @Or A8hunds the@bfl ess, or even 0.06 wt %or less, 0.055 wt %or |ess
or 0.05 wt % or less. In one enbodi nent the phosphorus content may be 100

ppm to 1000188l @her2synphetic Juloertgigmoitshanelsdal pelyphhesterd &skhcént ent nay
00 2 v O4BUERGI0, SR AR LSS oo BALAE A ot Y0
sul phat edtragbisyd ophesithargy tidectOl Ohoaphde) cand. Ghevt dfsthydr cbtet of §odanc 0.2 Wt %
to 0.45 wt_ % . [0109] ] n one epbodinent the |ubricating conpgsition is an
engi ne oi PhORRBREI dtHe ATuP ya%ﬁri%gte%%*agﬁr?% | SYBHhshacoar i ¥84 88 having
v ERRUELL O LA PA ok, SOy s SRR fed
of 1.5 wt F¥cber-Tegpsch hydrocarbons or waxes. In one embodiment oils may be

prepared by a Fischer-Tropsch gas-to-liquid synthetic procedure as well as other

gas-to-liquid oils.

[0100]  Oils of lubricating viscosity may also be defined as specified in the

American Petroleum Institute (API) Base Oil Interchangeability Guidelines. The

five base oil groups are as follows: Group I (sulphur content >0.03 wt %, and/or

<90 wt % saturates, viscosity index 80-120); Group II (sulphur content <0.03 wt

%, and >90 wt % saturates, viscosity index 80-120); Group III (sulphur content

<0.03 wt %, and >90 wt % saturates, viscosity index >120); Group IV (all

polyalphaolefins (PAOs)); and Group V (all others not included in Groups I, II,

III, or IV). The oil of lubricating viscosity comprises an API Group I, Group II,

Group III, Group IV, Group V oil or mixtures thercof. Often the oil of
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[0110] I n one enbodi nent the |ubricating conposition is suitable for a 2-
stroke or a 4-stroke marine diesel internal conbustion engine.ln one
enbodi rerwotbhw/oses42ne di esel conmbustion engine is a 2-sPCORS2e90657382 The
ashl ess antiwear agent of the invention may be added to a marine diesel

| ubri cati conposi.tion at O. to 20 wt_ % . 05 Owm % or 0.1 to5
w % [01[11‘%rlC ﬁggfvé*fcloé\}i}’ﬁﬁ a@ngjrbl(ggulbrloﬁrﬂ'ép :ﬁl E%Pah' onE'gY IYI‘R}PPﬁventi on.
These exaﬁﬁh%esafh%rmn-&ﬁ&%ﬁ%%%@w 8f euRtatih Pt ey tiQ ol dn AIpg scope
of the invention. EXAMPLES [0112] Preparative Exanple 1 (EX1) is a pol yner

head groupreymtlhé&sosp 11500 GrouplV 20 dryalrxgetss dhdreofaci d is added to a
one-litre d-neck {l ask equipped . an overhead. stirre t her 1,
a1 on 1AL oo FGURRE bl MRl BE HRaSHT PhEkRL VAR e

4- anmi nodi phianyd AmdigingSareddatira@ng trbg floaskod shehemt 66 tHamidurt of the
addition funnel is then charged with 40.5 g of a 37 % formal dehyde sol ution
and t he sadditiveas descaidgddeerinpboys and she pdics perdrrmpanse addisiebod of 30

m nut es. | a i i i .- 10 r. 4.ho h ;S then
cool ed to-[l_dz;ﬁrr)t%ifl ent ee%ﬂe}?dgph?e&%&%tlé} Qléa 5?5))9’5](51 \5\5{}7 \?éﬁgoq-gu%i%oh@% lraist?)di um
hydr oxi deahdYowed €ully sfoasddedVebri@htm nittes. lubticithey eothpokitioheof eaaeti on, a

solid product is obtained via filtration. The resultant sol.id £ro,duct IS

bel i eved tYCBHPRES| I the oK@ bnpdipiacHfatEorvhirh 1oy be Wedkirsbelithpove. 1n
addi tion, p i : r r oduct
based on %%@ﬁuo?gwggﬂ;gmdglgg@? ee(gqgﬂ%\%% ﬂ%ﬁ%&?@égﬁ?&ﬁ%@%&?&g? gPZ (EX2)
i s a reactompopmodotthooinvpolign sobhs yil efdubucating cisarshitydimdde tei difudnbhe

product of. EX1. A three-litre 4-npeck flask equipped w an .over head
B rrer, CPildratigieitc aanh 82 e0 PR Wl baeR 1030 By Hrkickean: ot ar k
trap w t hogehdensemahse ahaliged W th pol yi sobutyl ene succini c anhydri de

(1270.0 g) (where the polyisobutylene has a nunber average nol ecul ar wei ght
of 2000) HH@3Hi | ukret coinpogitidnoptiogplly T¢veniirises kother perfordancs addiGyesThe

product of, EX1 (442.0 S ded slow.y. The tenperature iis t.hen raised to
16" and TREN M PP pinch o BTVE o PHaE, podtiel SR RS bEehlEE- T

t enper at uyBcosityt esdlifidds s @idtdr@ent§ Ofiietnd nttlifiers OanfiletOUpénts, T@oirbsioh | ask is
added a portion of a diatomaceous earth filter aid, and then flask contents
are filtetddbittip.odigacraandedel@r e it apting Hendlioapbsadc addigve aftnresantt er  ai d.
The resul . u I I ] L: nt 0, . wt %
{01241 pr e et A8 didechifec 5854, Mipetahl! ReBlity BEARER™ @er hal e 1o

et hyl ene- pmay fmedosdzed \aditival dthpichentpnochioh of d&XSilibed abwe)l ektreme 4- neck
flask equi pped with an overhead stjirrer, thermowel|, subsurface inlet with
ni trogen prq%@%reaﬁ@eﬁéan@@ﬂoaﬁlﬁa%aptlom hingg NS dferpdsi By g@QUi PAA

mal ei nat eg. Gthvh&NeseRl ARVl &l VAR nlihgEe thBgoet hyl*ﬁ'"@a‘ll [ ORyiyENe

copol yrer ﬂgs a nim%)eer avefrhg%e | ecul ar 1Wei ght of 08000, énde,fs. 3 I\/yvte % of

mal ei ¢ anfyrdniladed lvbrgatafg ed vaH dootaimenebhybenef thespydrémmacopadditiess) di | ut ed
in oil (7?: 5 w9 350.0 g) and diluent oil (906.8 g). The flask is heated
to 110 C. tr SOPLEX1 (19.8 g) is added slowy. The tenperature is
then rai sgg o4 16&&@%&7@%&@%&1&%%5%@Iea%dﬁﬁsJlﬁ&ahtsmam%ge@fportl on

of a di atomaceous earth filter aid, and then flask contents are filtered
t hr ough a0ddcwhte {9oEQ worvoodr @R vi Gt tonbwbls awdt-Oh viti%tterd wk Ho, oTHk!

resul tant produgt i ark, oil.wth a nitrogen content of 0.17 W%

[ 0115] Pr e&gl%’;g? gémg?aﬁfpﬁ%g lﬂbr(“‘lff[(ﬂ})g C|0§npa0S{r][leoelllcti on product of

net hyl enef)1@3i | i NEhcARBrivhtinObENESNIBon MK itilidddrieennackes doabidtibot t om
flask with an overhead stirrer |1s charged with nmethyl enedi aniline (213 g,

1. 08 nol ) cBgifc hekiceimteraal ogmbustiqnt ¢rphies Ry eor @ay net haxo appdrhauss Gepen
charged t J . the stirred reaction mxture is added

t et ranet h&ealgn%él%l%% S;%?bxi de di hydrate (17.7 g, 140 mmol) as a solid. The
reaction [Gl0s] | oladoricoembodiniat th8 iteunad . coddiBtion kngire) mag wddeatledcd t he

m xture and the reactiaon s charged to an autocl ave for _hydrogenation. A 1%
Pt/C cata %ﬁékeg(e@gsleg(tmlgﬁllw éﬁ%\jy Wy AiRRSl BHACk ReanphRufe R ATEEC b 100 C

under 1. 034 Mrayce@iiv@leqPinct & 130ixR8 ggkol%e/;ﬂ¥gﬁ&gﬁ1%llg@rengglem bEs-
5 (EX5) 1s duct o

[
[ 0116] Preparative Exanple a reaction produc
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met hyl enedi ani | i ne and ni trobenzene. A 25 nL round bottomflask is charged
wi th di net hyl sul phoxide (DVSO (4 nL), nethylenedianiline (208 ng, 1.05
nmol ), niwocbhsviwesse (200 nmi, 1.9 nmol) and tetranet hyl argdriSarmologdsoxi de
di hydrate (330 ng, 2.5 mml) under argon. The reaction is allowed to
proceed at o mte eratur 4 hours. The eac |on5| char ed to an

aut ocl ave® H&Ftnd %‘Cﬁt ?I@le‘atr%ﬁyy a(gessl Ju Efﬁta? i s added
and the mﬂ(ﬁﬂdtﬁeﬂ%cﬁngﬁt Q-%Qso(ﬁnﬁrfg&'ledler%ﬁe MPa (equi val ent to 150 psig) of
hydrogen for 30 m nutes. 17] Conparative Exanple 2 (COMP2) is a reaction
pr oduct ofﬂlrﬂdllyi sHmewremleccsm@tsrtmn@ngnteymwdte a/\ZtstrOhr:mnéehtmkem]ﬂgm.ne. A
one-litre 4% 1 E s % over hea erer theﬁmwell,
subsur f ac8"1#7 StmvﬁrP?t ﬁt“?l Bsét,r FP%IEGS étt Ut ARAES rkeSF SBeWRh ¥8He nser is
charged %istbrp&{gﬁhésowyeeﬁﬂ@lewc‘e‘ﬁgﬁieﬁ Ay A6 meBilé 3PPt knginber e the
polyrsobuﬁylene as a nunber average nol ecul ar wei ght of 2000) and di | uent
oi |~ (329. WIPB] Thiher luhsigantscqrapaséidon doram iternakicamdupiahyngine meay 82.6 g) is
added supy f r n 1 | d for
10" hour s, Ui 0BF oy, b TREHAI Gy BeceEof WP Site oS RRA B 1,

ai d, and tiiphattl ask (@cSﬁtMnDsS?aﬂr)e:ofntdxtterelde tstnlrphughoateaeoﬁnde paptncoml of t he
di at omaceous. earth filter aid. The resultant product is a dark oil wth a
ni trogen EOWICaRt M3y bs. wtve of lgdsenr 8- &gyt Yook 1eS§mr1%PMfsé>rrreL§St;f0réh%rpr es

prepar od. RONGAE, CAldS! Sthddimn il fiphic cROhOBYy eSh: mINanganpl es are

based on engi ne ol ubricants wt , sphorus an
content. THOlsen}lted).fovit’ai or @O 1andrtd 0o wpr%lednb phosphdrhe cpatepamay i ve

heol ogy RO U THORST 0 e] FUNBAE LRrBUDINT PHEBBLER. Pretsad) i &i%bn mode

The test geqamt yoIsswad 40omRsk! 8t d.eP W &f er léﬁd tih & RaBRbedingenk! S €d
directly onto the flat variable tenperature peltier plate of the rheoneter.

The sanpl Eho&i?ﬁlerlpﬁ@néeméam%dw 690 pomsteciidspran, e ¥idepprm o /88 ppof. @h®80 Pa to

ensure that all S a sim line r tor he sanpl es
STt onBle PP hy e R a2 b Bl R BRErbrE PRSP PpA T Bec T

i nitiatedy, dhecssaopliest aF er &gyl bi bRawved, beleq, brDtNar % J1 8. elbehween each
tenperature step. Sanple evaluation is perforrred with a tenperature sweep

test at acwbadimant the pephated ash genteabayibegd Phevt ‘onfedt-Atviir ‘e, pafgeWst 40 C
to 150 C wi ¢/ Qe,ats%tgr@eﬁt@ttyaken at a total of 30 points. G is the

el astic, or st'orage and is defined in nore detail in The Rheol ogy
Handbook, [0NW®as 1@ ok zgesodimdnt el Bybhibatingh cmbbéltloﬁ’uhl s hagimy ovl, ncent z,
2002, |SBN 3-87870-745-2, p.117. Generglly, resu s are o? |ned for
sanpl es wMIRTSAN [RAABIDTIGAT)E COBPOSHEN A £ BTBHICHD QVigR ghurashorasl &) 1

Tabl e 1, ng(f’plquk %oﬂteﬁ%?'()'ﬂ"%t 90 qsdi ) 1 pfl’t'ok;%hoq;u?1 Eéﬁt‘eﬁt bB09ake Yl 3t ed f rom

aratio of a G max of each candi date’ species at of the equival ent
r ef er enceless,| anddipr ovuldkatad melr nedtestedt heagWberdéssr eduction in st ructure

bui | d- up. 9] I.n each th al cul ation of .G by
corpar | Sol8Ta. Hap S ERPas bR dB6: BariEH Hih COPos e LUt lElRa 201 | i s
anal ysed piblf dr0 a€aACHrciRMMLide0 dddePWnRraRtdothtdlion! &iding. [1R13RE The
results obtained for the rheology screen test indicate that the additive of

t he i nventmbadimeangdbs masre sligsgbcamduplion tengimer 8l at3-visoko cugineeat’dd dr ai n
oi | . Typlca1 X better resu[ re._obtained f s where th ratio
shle S8 n

OL 1 eoaPy Ridliess, BStRL RER bE BhrnfRAED e Mo RENE! B LSRG i oy
Preparat i Mﬂ)rﬁliﬁﬁ@'c@mposmon at 0.01 to 20 wt %, or 0.05 to 10 wt %, or 0.1 to 5 wt %.

[0111]  The following examples provide illustrations of the invention. These
examples are non-exhaustive and are not intended to limit the scope of the
invention.

EXAMPLES

[0112]  Preparative Example 1 (EX1) is a polymer head group synthesis. 500

mL of 2M hydrochloric acid is added to a one-litre 4-neck flask equipped with an
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Treat Rate of Preparative Exanple (w % on actives basis) G Ratio COW1 0 1
EX2 0.25 0.1481 EX2 0.50 0.0637 EX3 0.73 0.340 EX3
WO 2010/062842 PCT/US2009/065452

overhead stirrer, thermowell, addition funnel with nitrogen line, and condenser.
184.2 g of 4-aminodiphenylamine is added, and the flask is heated to 75 °C. The
addition funnel is then charged with 40.5 g of a 37 % formaldehyde solution and
the solution is added drop-wise to the flask over a period of 30 minutes. The flask
is maintained at 100 °C for 4 hours. The flask is then cooled to ambient
temperature. 80 g of a 50/50 wt/wt solution of sodium hydroxide in water is added
over 30 minutes. At the end of the reaction, a solid product is obtained via
filtration. The resultant solid product is believed to primarily be the compound of
Formula (2) as described above. In addition, the resultant product may contain a
small percentage of product based on Formula (3) as described above.

[0113]  Preparative Example 2 (EX2) is a reaction product of polyisobutylene

succinic anhydride with the product of EX1. A three-litre, 4-neck flask equipped
with an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and
Dean-Stark trap with condenser is charged with polyisobutylene succinic
anhydride (1270.0 g) (where the polyisobutylene has a number average
molecular weight of 2000) and diluent oil (1400.1 g). The flask is heated to 90
°C. The product of EX1 (442.0 g) is added slowly. The temperature is then
raised to 110 °C and held until the water from the product of EX1 is removed.
The temperature is then raised to 160 °C and held for 10 hours. To the flask is
added a portion of a diatomaceous earth filter aid, and then flask contents are
filtered through a second portion of the diatomaceous earth filter aid. The
resultant product is a dark oil with a nitrogen content of 0.65 wt%.

[0114] Preparative Example 3 (EX3) is a reaction product of a maleinated

ethylene-propylene copolymer with the product of EX1. A two-litre, 4-neck flask
equipped with an overhead stirrer, thermowell, subsurface inlet with nitrogen line,
and Dean-Stark trap with condenser is charged with a maleinated ethylene-
propylene copolymer (where the ethylene-propylene copolymer has a number
average molecular weight of 8000, and 3.3 wt % of maleic anhydride is grafted on
to the ethylene-propylene copolymer) diluted in oil (75:25 wt%) (350.0 g) and
diluent oil (906.8 g). The flask is heated to 110 °C. The product of EX1 (19.8 g) is
added slowly. The temperature is then raised to 160 °C and held for 6 hours. To

the flask is added a portion of a diatomaceous earth filter aid, and then flask
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1.45 0.117 Conparative Study [0121]The results obtained for EX2 are
conpared with a conparative exanple (COVMP2). The results obtained are:
Tabl e 2 WODrwpa2Rat e of Additive (w % on actives basi SLTES206F5EX2
0. 148 0. 0637 COWP2 0. 784

contents are filtered through a second portion of the diatomaceous ecarth filter aid.
The resultant product is a dark oil with a nitrogen content of 0.17 wt%.

[0115] Preparative Example 4 (EX4) is a reaction product of

methylenedianiline and nitrobenzene. A 500-ml three-necked round bottom flask
with an overhead stirrer is charged with methylenedianiline (213 g, 1.08 mol) and
heated to 100 °C. Nitrobenzene (4.3 ml, 42 mmol) is then charged to the flask. To
the stirred reaction mixture is added tetramethylammonium hydroxide dihydrate (17.7
g, 140 mmol) as a solid. The reaction is allowed to stir for 18 hours. Water (16 mL)
is added to the mixture and the reaction is charged to an autoclave for hydrogenation.
A 1% Pt/C catalyst (0.5 g dry weight) is added and the mixture heated to 100 °C under
1.034 MPa (equivalent to 150 psig) of hydrogen for 30 minutes.

[0116] Preparative Example 5 (EX5) is a reaction product of

methylenedianiline and nitrobenzene. A 25 mL round bottom flask is charged with
dimethyl sulphoxide (DMSO) (4 mL), methylenedianiline (208 mg, 1.05 mmol),
nitrobenzene (200 mL, 1.9 mmol) and tetramethylammonium hydroxide dihydrate
(330 mg, 2.5 mmol) under argon. The reaction is allowed to proceed at room
temperature for 4 hours. The reaction is charged to an autoclave for hydrogenation.
A 1% Pt/C catalyst (0.5 g dry weight) is added and the mixture heated to 100 °C under
1.034 MPa (equivalent to 150 psig) of hydrogen for 30 minutes.

[0117] Comparative Example 2 (COMP2) is a reaction product of

polyisobutylene succinic anhydride with aminodiphenylamine. A one-litre, 4-
neck flask equipped with an overhead stirrer, thermowell, subsurface inlet with
nitrogen line, and Dean-Stark trap with condenser is charged with
polyisobutylene succinic anhydride (300.0 g) (where the polyisobutylene has a
number average molecular weight of 2000) and diluent oil (329.4 g). The flask
is heated to 110 °C. Aminodiphenylamine (32.6 g) is added supra-surface. The
temperature is then raised to 160 °C and held for 10 hours. To the flask is added
a portion of a diatomaceous ecarth filter aid, and then flask contents are filtered
through a second portion of the diatomaceous earth filter aid. The resultant
product is a dark oil with a nitrogen content of 0.74 wt%.

Rheology Test

[0118] A series of samples prepared above are evaluated in a drain oil

rheology test. The samples are based on engine oil lubricants with low sulphur,
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0.522 [0122] The conparative data denonstrates that the additive of the

i nvention reduces soot structure built-up relative to the conparative
exanpl e. WO2aB}d6e842s known t hat sone of the material s destaished/oedasye may
interact in the final fornmulation, so that the conponents of the final
formul atio be different fromthose that are initially added.. The
product s P@%’ﬁgéw _ éﬁb,COPWer-uérﬁﬁaamﬂ_@Sﬁpam?%é’fnemba%a RAFERCTERINGYF ng

| ubri cant &%Hﬁﬁ%btéz&%ﬁés tdRScre@S S vel NVERL kQRplcl drbSadaNLAdREnsISRe MaY not
be SUSCEpFI )|l e of easy description. Neverthel ess, all such nodifications
and r eact psmllgradibepgartestimich aded Indttumants ARS888peheometdranmsedletipn

i nvention; the present invent.iaon,genco sses bricant conposition, prepared
by adn xi B9 ne Ko TobriehPe Taescr (Bdamapav D polo it SRTne: althfent
referred HRe@Bo¥gto thel NEOVNAAE @6mPafIrd fRtidreflefceaCene FeoaRieri NThBe
Exanpl es, or where ot herw se explici tlty indicated, all nunerical quantities
in this dexyeplepeicoprespesce yond0 agrounas af oshepastess0f0. 08¢ Bete ersuedHitt i ons,
nol ecul ar [ : r - nd el

under stooal\i\gsggl%%i li'lelpvleégP Ebég/mﬁ%reggv\sgggg'sg%%u I.Stp 'nljl;eﬂs}ssal(?!t1 gsf Va\ﬂ?é%ll{)\gel g%t ed,

each chentgélibaute €anpashitcodefoet elig estillatidretesi i3 @itdised Dhcisainpiprated as
being a commercial grade material which nmay contain the isoners,

by- pr oducfuIligEsd, 401 peburtherngl dhmute bGEYFCRREMN EMMAPSKRUED SiPe NGIMRF | y

under st oo or. b SR j r : nt of
each chemg\é% at%?ﬁ%&’%ﬁ%@?i%ﬂfém ed g%c%ese' vtggga%t aam;\ﬁfgt\ég{ S\'/téénl?%g? i | uent
oi |, whi chovamynghtbe cersponbure kangeradsdntC ite 166 & Coorthrenaisalemeatsetakead at ainl ess

ot herw se_ i ndi ed. It j,s to be understood th t he .upper. and | ower
arount 1 et ShaoRsti & 115 e SASHE: SompREAAPR P 5 G h ANt | y
conbi ned. g&hil harhy RhtHB Y AMARDoBRITRIBNNG MbESer qRaHe£b§NBRIchOF ol e

i nvention may be used together with ranges or anounts for any of the other

el ement s. Ppioiishsil sy Uéladetiier 8002, 19Nt 288 7hydd-Gecar. byl. sUbsariliyuebrtter or

"hydrocarbyl . group” .i s, Hsed ipn it ordingty sens ich i.s wel]-known to
those skt [obEHR Py 1 Spbls il FIGHARE vRS? Ehe B Sl R boE s
carbon at gMabier ECT YaBlttIaCiBRvPY Gs b hasdldrBboeeardrah dine melie edidgcandd havi ng
predom nantly hydrocarbon character. Exanples of hydrocarbyl groups

i ncl ude: from a ratjo 9f #(adne ©h ctdncandisketa sngeles 40 thap af thesequayalgraeiceence. g. |

al kyl or I i |1 . enyl

subgti tuerg{{lE?B%éﬁédeaf%én@{a:ﬁ%éf?mgﬁug%%ﬁL%%{ﬁ%t%gﬁhlgﬁlctg{:/% |1@?&$bs%/i %ut ed aromatic
substi t uefd1d9] as nadach aass \ht icalcalibivhi dfuGNRatiohie medde bheompadsdrsteconpl et ed

t hrough anot her portion of the nolecule (e,g,, tw supstituents together
forma ri Figyesentative soptgd) d@&fb@ﬂhﬁﬁwomﬁér%a}r BdrS SBYEFY PERE 0 Rl i s,

substi t uegl§,1eQ0LALY QIrARAINHLRGAr Pon groups which, in the context of
this invention, do not alter the predom nantly hydrocarbon nature of the

substi t uef@120¢. g. Thehatsalts edpaiocdl foy tbhlrbrologpdsci¢anotas) ,inthydicoshat thé koxy,

ner capt o, kyl apto, nitro, nitroso, and sulphoxy):. i hetero
Tobetnt Do aflive M R0 enfat s cogh R e PIUPHRNS S 1t waBtE A |
hydr ocar bapig Bar acyEally Pettdd@caARt 8¥ob@findd et JamBEY Whbke thO aafioqt her than

carbon in a ring or chain otherw se conposed of carbon atons; and
(iv) het etwsatlomsorioncThedieseltyd eltamed@xgigen, nitrogen, and encomnpass

substituents as pyridyl, furyl, thi %gie 1and i mdazolyl. In general, no nore
than two, preferably no nmore than ormé —non-hydrocarbon substituent will be
present for swesly Copfiiag bon at arFeatiRtid SEProya@ar byl gr agprata/pi cally,
there will bR ExhYglocar BRAmpMRS I IAeRSed taskhe hydrocarbyl group.
COMPI 0 1

EX2 0.25 0.1481

EX2 0.50 0.0637

EX3 0.73 0.340

EX3 1.45 0.117
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[0126] Whil e the invention has been explained in relation to its preferred
enbodi nents, it is to be understood that various nodifications thereof wll
beconme apparemrosess2t hose skilled in the art upon readi n@CThES2609063462 cat i on.
Therefore, it is to be understood that the invention disclosed hereinis
intended to cover such nodifications as fall within the scope of the
appended clains. 3660-01 What is clained is: 1. A lubricating conposition
conpri si ngodHpaitlvedtudwbri cating viscosity and an am ne-functionalised
additive, whérern the am ne-functionalised additive is derived 5from an

am ne haviHglht |'Hastre@iliar obwined dondps? @t temparcdnwithNeRcémpetativaal

group, and_ at | ndary oy, tertiary am no groups. 2. The
| ubri cati ﬁ@a%%lﬁggﬁhflﬁ%ieg eEqsgﬁ%oﬁt,m%qeaf%i n the am ne-functionalised
additive is derived froman am ne hgyprp at | east 4 aromati c groups, at
| east one -NH2 10functional group and at least 2 secondary or tertiary
amino grpups. 3. The |ubricatTregt Rempefshddigncof| any prlecRéiiqg claim1 to
2, wherei{n the am ne havi ng fat (Iy?a/os(tmgc %%QQE’SEQ)C groups, at |east one -NH2
functional group, and at | ealst secon&ary or’'tertiary am no groups|is
represented by thexpormul a: [Fornula ¢.138a) wherei n i ndepaygdent |y each
variablel R is hydrogen or Cl 5 alkyl group; IR2 is hydrogen or alCl
al kyl grbup; 20G9MP3n aliphatic, alPd$dlic or dromatic Gédlp, with|the
provi so that—whenY+satiphatic,—the—=atiphatic group ey be+inear— or
branched al kyl ene group containing 1 to 5, or 1 to 2 carbon atons; and
[0122] The comparative data demonstrates that the additive of the invention

reduces soot structure built-up relative to the comparative example.

[0123] It is known that some of the materials described above may interact in
the final formulation, so that the components of the final formulation may be
different from those that are initially added. The products formed thereby,
including the products formed upon employing lubricant composition of the
present invention in its intended use, may not be susceptible of easy description.
Nevertheless, all such modifications and reaction products are included within
the scope of the present invention; the present invention encompasses lubricant
composition prepared by admixing the components described above.

[0124]  Each of the documents referred to above is incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reaction
conditions, molecular weights, number of carbon atoms, and the like, are to be
understood as modified by the word "about." Unless otherwise indicated, each
chemical or composition referred to herein should be interpreted as being a
commercial grade material which may contain the isomers, by-products,
derivatives, and other such materials which are normally understood to be
present in the commercial grade. However, the amount of each chemical
component is presented exclusive of any solvent or diluent oil, which may be
customarily present in the commercial material, unless otherwise indicated. It is
to be understood that the upper and lower amount, range, and ratio limits set

forth herein may be independently combined. Similarly, the ranges and amounts
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wis 1to 10, or 1 to 4, or 1 to 2, or 1. 254.The |ubricating conposition
of any preceding claiml to 3, wherein the am ne having at |least 3 aromatic
groups i swbiefogps¢gazam noani | i no) phenyl] - WO 2010/ 06284 PPUN/SUHO00ISDE65452
met hane, 2- (7-am no-acri di n-3-yl met hyl ) - N-4- {4-[4-(4-am no-phenyl am no) -
benzyl] - phenyl } -benzene-1,.4-diam ne, or mxtures thereof. 5. The

| ubri cat i %&M@W%ﬁg B IRH R AR R e APBRtST, W11 Ta0ERS s, ST

Sam ne- f upgtdn@naths etherdlinidnye is a product obtai ned/ obtai nabl e by reacting
the am ne having at |east 3 aromatic groups, at |east one -NH2 functi onal
group, antDIRS]| eaks uged dermulathe twrmt dritdragaybplnbulstigrentpor wihy Hrogadwl boxyl i ¢

functional i sed .pol r...6..The |ubricatjng c osi tion of precedi ng
claim 1 188D ARG B {h8rdines oy 1 TEch dnartonarLis host yRitfeata e
pol yi sobubi| egircsuGEliyNitCrefdtb el geupHay iRy a cartdhl Kb ARKYNT Ateehsd Y6 ene
copolynmer, an ester of a maleic anhydride-styrene copol yner, an al pha
ol ef i n- mafhsi emwirdedaf dee swpetuyerand haying medemnimaainyadrereripnaharedpol ymer  of
(1) a StYEQ&@’g%EX%ﬁﬁﬁkﬁhgn r&hﬁﬁ auﬁzlyner, (ii) a hydrogenated al keny
aryl conjuga R I ene copol yner, (ri11) a polyolefin, or (iv) 15a
hydr ogenat ed i sippreinecapbdry Fabstitoents] Kiatries atipleat&o(e.g., 7alkyher lallbgnytiat i ng
conposition of claimb5, wherein the carbox¥lic ) ) )
alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-,
and alicyclic-substituted aromatic substituents, as well as cyclic substituents
wherein the ring is completed through another portion of the molecule (e.g., two
substituents together form a ring);

(i1) substituted hydrocarbon substituents, that is, substituents containing
non-hydrocarbon groups which, in the context of this invention, do not alter the
predominantly hydrocarbon nature of the substituent (e.g., halo (especially
chloro and fluoro), hydroxy, alkoxy, mercapto, alkylmercapto, nitro, nitroso, and
sulphoxy);

(ii1) hetero substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this invention, contain
other than carbon in a ring or chain otherwise composed of carbon atoms; and
(iv) heteroatoms include sulphur, oxygen, nitrogen, and encompass substituents
as pyridyl, furyl, thienyl and imidazolyl. In general, no more than two,
preferably no more than one, non-hydrocarbon substituent will be present for
every ten carbon atoms in the hydrocarbyl group; typically, there will be no non-
hydrocarbon substituents in the hydrocarbyl group.

[0126] While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon reading the specification.

Therefore, it 1s to be understood that the invention disclosed herein is intended to

cover such modifications as fall within the scope of the appended claims.
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functionalised polyner is a polyisobutyl ene succinic anhydride. 208. The

| ubricating conposition of claim7, wherein the polyisobutyl ene succinic
anhydri dewvp=oddmspased from a pol yi sobutyl ene with a nunb@cTaserages4avl ecul ar
wei ght of 350 to 5000, or 550 to 3000 or 750 to 2500. 9. The lubricating
conposition of claim®6, wherein the hydrogenated al kenyl 25aryl conjugated
di ene copolyner is a hydrogenated copol yner of styrene- butadiene. 10. The
| ubri cati ggeg@fposi tion of claim6, wherein the polyolefin grafted with

mal ei ¢ anhydride is an ethyl ene-propyl ene copolynmer. 30 11. The
Iubricatiﬁ@uﬁémp@ghwibn of clain16 wher ei n the hydrogenat ed i soprene

pol ymer at ed rene- |so rene .

D010y o628 % 2pCT RS OB0 secormo e cori Rt B TebiesliBk iR BOM 121 ng an
oi I of | ubhireafuh&hndiiseelosdditvedMchepdin aRd BRidfcURGEticRBkddSaliimedist dotell S
derived froman am ne having at |east 3 aromatic grou at | east one -NH2
funéti onafrog)r@u@imnamvwg at deast 3 progustisrgdeuny. drlcesé png amﬁ Arackionalieseis wher e
the - NH2 rbyl - 5substituted phenol and an
al dehyde %%P&H ﬁ%?g %g%gf%%&?aﬁnﬁig&ﬁﬁgovalent attachnent of the am ne
to the hydro carbyl-substituted phenol. 13. A method of lubricating an

i nternal conbustian englne conprisin supplylng to the internal conbustion
engi ne t hé | ubfne dePHGUBS RIFYPLitioR Clawg/ lorgkgeinnige caninmistiopyfisgd. 14, A

met hod of aélc}-lﬁ% GafeliP&d ﬁgm'ﬂa?ﬁlﬂéh?ﬁg B! Shdt ANr&AK NS o g*gne%t%af%gm' ying to

the internal conbustion engine a at1 ng conposit an oi
| ubBi cat i Agwctiosd geiupy arahad 1easp? echoodarglot &irtiesl/actht@gmapd.e by reacting a
carboxylic functionalised

3. The lubricating composition of any preceding claim 1 to 2, wherein the

amine having at least 3 aromatic groups, at least one -NH; functional group, and at

least 2 secondary or tertiary amino groups is represented by the formula:

N N
X X
| | "
HoN :><< ~u /\55551\\\NH2
Rl
R2
15 . AW
Formula (1a)

wherein independently each variable,

R' is hydrogen or a Cy_s alkyl group;

R’ is hydrogen or a Cy_s alkyl group;

20 U is an aliphatic, alicyclic or aromatic group, with the proviso that when U is
aliphatic, the aliphatic group may be linecar or branched alkylene group
containing 1 to 5, or 1 to 2 carbon atoms; and
wis 1to10,or 1to4,or1to2,orl.

25 4. The lubricating composition of any preceding claim 1 to 3, wherein the

amine having at least 3 aromatic groups is bis[p-(p-aminoanilino)phenyl]-
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15polymer with an am ne having at |east 3 aromatic groups, at |east one
-NH2 functional group, and at |least 2 secondary or tertiary am no groups.
15. The u&e 20fo/askes2pr oduct obt ai ned/ obt ai nabl e by react iPag/ES2@0683%Y | i C
functionalised polyner with an am ne having at |east 3 aromatic groups, at

| east one - 20NH2 f tional rou second or .tertiary
arm no groaﬁgha&g a g A T N i e PR (et S

| ubri cant penZlf %5611%qu AldMrkde, W‘Iﬁhf&st‘[ﬂ@rebf‘b“ cant is an internal
conbusti on englne I"ubricant. 25 17. A nethod for reducing soot-nedi at ed

oi | thlckenlng I n an engi ne | ubricant, conpr|5|ng I ncluding in said

| ubri cant tionalised a , erein th .
i e fundt 1 ondht dua A APEoRBou T A s MG Talh e b HSTER Peast 3
aromat i ¢ ghoiéPlinctdnali@Asdddane is Apodush eblagiRalobimibi bR Rshcbg tRaghing
secondary or. tertlaﬁy am no 30gr oups.

having at least 3 aromatic groups, at least one -NH; functional group, and at least 2

secondary or tertiary amino groups with a carboxylic functionalised polymer.

6. The lubricating composition of any preceding claim 1 to 5, wherein the
10 carboxylic functionalised polymer is a polyisobutylene-succinic anhydride
polymer, a maleic anhydride-styrene copolymer, an ester of a maleic anhydride-
styrene copolymer, an alpha olefin-maleic anhydride copolymer, or a maleic
anhydride graft copolymer of (i) a styrene-cthylene-alpha olefin polymer, (ii) a
hydrogenated alkenyl aryl conjugated diene copolymer, (iii) a polyolefin, or (iv)

15 a hydrogenated isoprene polymer, or mixtures thereof.

7. The lubricating composition of claim 5, wherein the carboxylic

functionalised polymer is a polyisobutylene succinic anhydride.

20 8. The lubricating composition of claim 7, wherein the polyisobutylene
succinic anhydride is derived from a polyisobutylene with a number average

molecular weight of 350 to 5000, or 550 to 3000 or 750 to 2500.

9. The lubricating composition of claim 6, wherein the hydrogenated alkenyl
25 aryl conjugated diene copolymer is a hydrogenated copolymer of styrene-

butadiene.

10.  The lubricating composition of claim 6, wherein the polyolefin grafted
with maleic anhydride is an ethylene-propylene copolymer.

30
11.  The lubricating composition of claim 6, wherein the hydrogenated

isoprene polymer is a hydrogenated styrene-isoprene polymer.
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12. A lubricating composition comprising an oil of lubricating viscosity and
an amine functionalised additive is derived from an amine having at least 3
aromatic groups, at least one -NH; functional group, and at least 2 secondary or
tertiary amino groups where the -NH, group is condensed with a hydrocarbyl-
substituted phenol and an aldehyde in a Mannich reaction to make a covalent

attachment of the amine to the hydrocarbyl-substituted phenol.

13. A method of lubricating an internal combustion engine comprising supplying
to the internal combustion engine the lubricating composition of any preceding claim

1to12.

14. A method of lubricating an internal combustion engine comprising supplying
to the internal combustion engine a lubricating composition an oil of lubricating
viscosity and a product obtained/obtainable by reacting a carboxylic functionalised
polymer with an amine having at least 3 aromatic groups, at least one -NH; functional

group, and at least 2 secondary or tertiary amino groups.

15. The use of the product obtained/obtainable by reacting a carboxylic
functionalised polymer with an amine having at least 3 aromatic groups, at least one -
NH; functional group, and at least 2 secondary or tertiary amino groups as a

dispersant or dispersant viscosity modifier in a lubricant.

16.  The use of claim 15, wherein the lubricant is an internal combustion engine
lubricant.
17. A method for reducing soot-mediated oil thickening in an engine lubricant,

comprising including in said lubricant an amine-functionalised additive, wherein the
amine-functionalised additive is derived form an amine having at least 3 aromatic
groups, at least one -NH, functional group, and at least 2 secondary or tertiary amino

groups.
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