TI TLE Lubricating Conposition Containing a Polynmer FIELD OF | NVENTI ON

The invention provides a lubricating conposition containing an oil of

| ubricating viscosity, and an additive containing a polymeric backbone and
at | east owe 2#9/03%sgr oup. The invention further provi destfuseoosheaddi tive
to have di spersant and/or dispersant viscosity nodifying properties. The

| ubricating conposition is suitable for lubricating an internal conbustion
engi ne. BACKGROUND OF THE | NVENTI ON 100011Engi ne manufacturers 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
i nprove fuel econony and efficiency. One of the inprovenents in engine
design is the use of exhaust gas recirdiiL&ti on (EGR) engi nes. Wil st

i nprovenents in engine i gn..and oper.ati on _have caniributed, inproved
fornul ati on of engine o?ﬁ‘ﬁ?rﬁﬁ?% ﬂ?’@oﬂﬁﬁn §Pgt<§mll%?'28§' %€l eanl i ness and
m ni m se engi ne deposits whi ch a&EUDWRINVENGNONNEe engi nes are runni ng.

However, a nunber of engine deskpn eﬂgancenents have led to inc&gazed
formati on and/ or AdCURNFEHINOPFOYTICE GolbEAING SRIGROSIHORIME AEBHs R % oot
thi ckeni ng i sj,GQMIRE VicoRRAVahdIME ¥dFHiRks SdntSAHINLPolyRRIR BiLRRAL MATNeS
enpl oy EGR. The soo forned in an EGR engine has different structures and
causes i ncr ease ot sodrgd gxpupf Thsghvration Btk provdes Hrdhe aditiee 10hAFs t han

formation of ' oTel | : : ts - evihbat e soot
formation aréiggé%#gééggfn@gﬁgﬁ?ﬁyéggﬁ%éggggﬁﬁg#ﬁ%%%ﬁ%%Igkgla&h%ﬁhg

[ 0003] Tr adi t | @malosilionpessitabic for sdoshtiyg anthitdrngdrenbDvid) cngatke from

et hyl ene- propyl ene copolyngquﬁgﬁélgﬁiﬁggﬁﬁﬁI@ﬁ&#g@bby grafted with maleic
anhydride and reacted with esi rabl e performance
to prevent oi[000hi ckBiging manuticagels lergifoased Anoproingrhgies dasignsai d to
show good perfornance,Ln,this,regar . DVMs, of this type.arc digsclosed in,
for instance,©deisio paiimise amisaieny o3 pitigpipte; smisspngopmissians ;pby 01T 1 7 gog.
WO 2009/ 0646%%?@4&&%2&9&5&%%”&1&0@%&% Bicl Padmonly 403 &1i8RAcH2®ndiogcl oses
controlling EGR soot by utilising naleie anhydride grafted .

et hyl ene- pr opiif efrexsmsns et sngiapplegioni ishihgr eeatf exBawsheas regickiagion

4- am nodi phen ! . 1.00Q5]; 409 . i f ienal i sed
ar ar't " copol yres e e e e e

al pha- nonool efantritpogh| iyipesvegr fafmeldtion i eaginetdil lubmicerth Inyayuplsatingregsed

car boxylic acid terial and.derivatised wth,an a o] [ BN matic
am ne conpoun?}.ean[q%ﬁﬁﬁ]ﬂ CBA RS, é@g,s%ghglhsacc %Ié{e?rsa%nu%@ll ﬂ{ unc oe(rglal

vi scosity i ndgx ruffingyveisvdver, 4 ubmbaadfl eigind iSigoatanaementahpa edeo ont o

whi ch has been grafted an unsaturated reacfiv oner and thereafter
react ed with BACANS OERYAAIP SGPHRGARM %%ﬁ?‘?“gauﬁe pol ymer is either an

et hyl ene- propplp8sle CRRSMEEEAMhRRALHY! es8mBhH AR HeaRe deiyediesd ehgaky mer .

Some dicsel engines employ EGR. The soot formed in an EGR engine has

different structures and causes increased viscosity of engine lubricant at lower
soots levels than formation of soot in the engine without an EGR. Attempts to
alleviate soot formation are disclosed in the references summarised below.

[0003]  Traditional dispersant viscosity modifiers (DVMs) made from
ethylene-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.



[0007] U. S. Patent 5,264, 140 di scl oses an ethyl ene al pha-nonool efin

copol yner grafted with an ethylenically unsaturated carboxylic acid
derivatised with an am de-contai ning aromati c am ne nateri al

[ 0008] i nt ewipahbsmaadss publ i cati on WO 06/ 015130 di scl oses poalvstoms/eszmadr i de
grafted et hyl ene-propyl ene copol yners capped w th sul phonam des,
nitroanilines, diaromatic di azoconpounds, anilides or phenoxyanilides. The
copolymers are useful for controlling EGR soot. [0009] O her di spersant
viscosity nodifying polyners suitable for |ubricants have been contenpl ated

i ncl udi ng pol yli r i acl ydi I Lt sh
A T e S S e A AT R
whi ch a succimatehnbyliyiugefied icthybmeceomddondaph lymidrh eappad vdttkgiomasityani ne
to make a succi.ni m de di spersant or, an al kyl polyol to make a succinic
ester disper§5ﬁ??&§ﬁﬁhﬁﬁégfﬁl HECTXRERF O [0011] The inventors of the
present invendos] haves. drased\se408ck 2A3hdikclpseaviudetivghatited gasit capoynodrs (ak) a

| ubri cati ng cqnpositkfn,ca abl e of reducin vischjE%)in rease (often |ess
than 12 mp/ SEFOPLEINACKImPERY°Es: SPnANtIn PHKEPR G PG ORI PO ¥ Fror e) ,

and/or (ii) aghflyiGALI BY QhllcARAPPSIAJARERI BirBbXyIR reldthmeliyl shabl e
viscosity over a wide range of tenperatures could be desirabl e because

vi scosi ty i ndtxivetigadovidh an efo-eoianIRg R fRAEENIY €BmPBUbnt rol  vi scosity
over a wide tl}fﬂ?’ﬁ’@r atYre paRee saxd do9 QRBIEN BAAFuncAGERT Hishdity, iddexmay al so

be desirable viscosity index inprover were capable of achieving (i)
and (ii). [OOh@fdives fombebricatisg ofls cdritsiningveeprlyoer ¢rdo avhdihslvs beewdraftedt t he
| ubricating co

osjtion is.capabl e of Vi di st _.one (
di sper sancy, G ERRHUER R SRR R e in Bl ROy LRI R Rait b
accept abl e | esugt®nedideantitst Hihe lpehintg iseiticd rn sthydee-fropyteid apolydocardi ngl y,
it my also be desirable jf an additjve were capable for providing

di sper sant pr%b§§¥$%§P“Qﬁ NGRS AEPPY ™5 ovi ding a |ubricant with acceptabl e

llevel s of soofpodfyi ckers. n@arnd/ Noes 1 4d08sdleyciBEL Ofthy (8O 1@bhanRsolefthodi ment
the invention provides a |ubricating.conposition conpri.sing an oil of

| ubri cating veopebsmaryerafiaddvidhamadyignicslly sppaviaideartayyie prflidgripatysed
with an amide-containing aromatic amine material.
[0008] International publication WO 06/015130 discloses maleic anhydride
grafted ethylene-propylene copolymers capped with sulphonamides,
nitroanilines, diaromatic diazocompounds, anilides or phenoxyanilides. The
copolymers are useful for controlling EGR soot.
[0009]  Other dispersant viscosity modifying polymers suitable for lubricants
have been contemplated including polyacrylic copolymers, including the
disclosure of British Patent GB 768 701.
[0010] US Patent 4,234,435 discloses a composition in which a succinated
polybutene is condensed with either an alkyl polyamine to make a succinimide
dispersant or an alkyl polyol to make a succinic ester dispersant.

SUMMARY OF THE INVENTION

[0011] The inventors of the present invention have discovered that

providing at least one of (i) a lubricating composition capable of reducing
viscosity increase (often less than 12 mm?/sec (cSt) at 100 °C at a soot loading
of 6 weight % or more), and/or (ii) a lubricating oil composition maintain a
relatively stable viscosity over a wide range of temperatures could be desirable

because viscosity index improvers or DVMs may be employed to control



wher ein BB is a pol yner backbone; (as is evident fromthe Fornul a,
one or nore groups contained within [ ]" will be attached to the backbone
polymer); Gis -A-C(0)- or Qis either an imde or am de group,
wherein Q Wwe %éddasss (i) directly bonded to G through apoirtusemeos2edsom of t he
imde or amde group, or (ii) bonded to G through a residue of a pol yam ne
(Q may be entirely pendant from BB or partially enbedded within the BB
chain, such as in a backbone derived from an ol efi n-nal ei ¢ anhydri de

copol ymer or reactive equivalent thereof, said copolyner being at |east
partially re 0, m f )i Ais an
aromatic gr oﬁ‘gl’C%gm\sNo}’%dgq‘gﬁgléé}ﬁe&auI aal[[{gégiﬁ&i t%@%x?t? ?1050& OLIA%%O% Iggi]!fblc’gxyl iC
acid or estermayaa]sulbpkdasnnra:lﬂe qﬁoupposm iadexdongoeverpwerercapatly df ecldeipg gr oup;
wis 1to 10@@ 5o0r Ito 3; mis Oto 6, or O to 4; Zis independently
-0-, -S-, (i typically -0- or >NW; is independently hydrogen, or a
hydrocar byl guooun (fDie imﬁtaﬂscef théohivahtidmnBavk diecodemdrthanthatlobmdatingl t hough
Rl is typically hydrogen; to 10, 1 to 4, or is 0.to 10, O
to 3 or 0 to cpmposition Wné?’Pai?q §%nl?fﬁ"’i1é‘}go at %egst %ehﬁér@céir‘slﬁﬂsalbcryodﬁ and
when k is zer@eanXints BYAr@9eBrRidiag Y HREARPW it 06dptablidevel gTAFUITRY al SO
be a hydrocarbyl or hydrocarbyl ene group, respectively, containing at |east
one het er oat dhycksmeaaa@onslvdgm@ﬁmabmgéﬁcor@mg whtgAr als@ bg desigle i@y from a
pol yam ne; i i n ntly
hydr ogen or a ggoca%%%%%{%u#gﬁ%wa?n %Sﬁgsant ﬂ%pgﬁgﬁsngmg ?@Rﬁﬁggr bon
atons), alt hqugimdag i $ultrigeiic alithyachyntaldgdenecls of soot thickening and/or sludge

formation.
[0013] In one embodiment the invention provides a lubricating composition
comprising an oil of lubricating viscosity, and an additive represented by

Formula (1):

BB——Q G A

(E)m

wherein

BB is a polymer backbone; (as is evident from the Formula, one or more
groups contained within [ ], will be attached to the backbone polymer),

G is -A-C(0O)- or -C(0)-A-;

Q is either an imide or amide group, wherein Q is either (i) directly
bonded to G through a nitrogen atom of the imide or amide group, or (i)

bonded to G through a residue of a polyamine (Q may be entirely pendant from



when k is not zero, j is 1to 10, 1 to 4 or 1to 2; and uis the
nunmber of pendant groups attached to the pol yner backbone. [0014] Typically,
when Gis -A-C(0)-, the additive nay be other than a polyi sobutyl ene

succi ni m d@o Je@WkakIypically Qis directly bonded to Apcaasdeibszed Wt hin
the definition of G through a nitrogen atomof the imde or am de group
when BB-Q is either a polyisobutylene succinimde, or other mal ei nated

pol ymer backbone. 00161Typically, Qis bonded to A through a residue of a
pol yam ne when BB-Q is derived froma polyi sobutyl ene succi nimde and

post -treated Pl 6 of
Formula (1). %8?9?‘?&% ca: i ge@%hﬁﬁ% B¢ %?D%Eﬁagﬁléf’] |Si|e§zed(n%%/m be a
post -t r eat ed guradefircmalefc aah]szi |cemﬂm§tloemctstmuwak¢ndber60w1d copolymer

2009/ 064685P /U5 08/ 0 4 nt _t he |nv ntj on

orovi des a1 USRI PE Bl terien ATl apmTap S o e p e dD: ng
viscosity, and an saddintdru@atiepfoapent ed by Formula (1) wherein k is 0 to 3,

ii isl to 4, R is, hy R2 i s hydrogen. [001 one . enbodi t th
addi tive represenﬁ%ﬁlﬂge &Wﬁb&l?@9g$%alnt°g%ﬁér%?ﬁkg§ﬂﬁ>%ﬁ P%ﬁ1ﬂngg ©

def i ned aboveyyjphamide group, an amido group, or a hydrocarbyl group;

wis1tol0orlto5Sorlto3;

mis 0 to 6, or 0 to 4;

Z is independently —O—, —S—, or >NR, (typically —O- or >NRY);

R' is independently hydrogen, or a hydrocarbyl group (for instance,
containing 1 to 4 carbon atoms), although R' is typically hydrogen;

nis1to10,1to4,o0r1to2;

kis0to 10,0to 3 or 0 to 1;

when k is non-zero, X is a hydrocarbyl group, and when k is zero, X is
hydrogen or a hydrocarbyl group. The X group may also be a hydrocarbyl or
hydrocarbylene group, respectively, containing at least one heteroatom, such as
nitrogen, oxygen, or sulphur, ¢.g., derived from a polyamine;

V is independently -NHR?, or —Q-BB;

R? is independently hydrogen or a hydrocarbyl group (for instance,
containing 1 to 4 carbon atoms), although R? is typically hydrogen;

when k is not zero, jis 1 to 10, 1 to 4 or 1 to 2; and

u is the number of pendant groups attached to the polymer backbone.
[0014]  Typically, when G is -A-C(O)-, the additive may be other than a
polyisobutylene succinimide.
[0015]  Typically Q is directly bonded to A (as defined within the definition
of G) through a nitrogen atom of the imide or amide group when BB-Q- is
cither a polyisobutylene succinimide, or other maleinated polymer backbone.
[0016] Typically, Q is bonded to A through a residue of a polyamine when
BB-Q- is derived from a polyisobutylene succinimide and post-treated with a
compound delivering a group represented by ( ), of Formula (1).
[0017]  Typically, when G is -C(O)-A-, the additive may be a post-treated

product of a polyisobutylene succinimide.



[0020] I n one enbodi ment the invention provides a |ubricating conposition
conprising an oil of lubricating viscosity, and an additive represented by
Formula ( 1 a): wherein BB, Q G E, in, w Z R, n, R, X j, V, k and u
are definegodiesa3e as in Formula (1). [0021] I n one ermpgdistmpibsbie

i nvention provides a lubricating conposition conprising an oil of

| ubricating viscosity, and an additive represented by Fornula (Ib):

wherein BB, Q Z,n, R2, X, j, V, w, k and u are defined the sane as in
Formula (1). [0022]|n one enbodi ment the invention provides a met hod of

nternal comi2iflon BrnengneHpes Ryt BERMS TR oHRE b R or

[0023] I n one @ﬁmmﬁﬂgelaﬁ dlhe,flmvﬁmﬁngnvm@mweﬁdfm addiavusepreientédebyddi tive
of Formula (1), or Foinula % gr For nmu %tglﬁ%gas a dls sant or

di spersant vi 8%4%9~N68F¥? ﬁs I}ﬁHﬁo 989™% R &h W%@dinent t he
i nvention proygodes fafodd@ndéaanat thdeddaehdli febMBebd FPFotinda ()is or Formul a
(la), or Formula (Ib) as a dispersant or dispersant viscosity nodifier in
an internal conbustion| engine |ubricant. TAI LED DESCRI PTI[ON OF THE

| NVENTI ON [ 00251The pfesent, i nvention provides a | ubr\catijng conposition

and a o
)l\ O
BB—rQ A /A v
(E)m (E)m
n ]
k
L — u

wherein each variable is defined above.
[0020] In one embodiment the invention provides a lubricating composition
comprising an oil of lubricating viscosity, and an additive represented by

Formula (1a):

O

. /
AN
=1t N N
o
/\</E>m o,
. j
k i u

L



met hod for |ubricating an engine as discl osed above. WO

2009/ 064685PCT/ US2008/ 082944 100261As used herein, the term "hydrocar byl
substituent” or "hydrocarbyl group” is used in its ordinary sense, which is
wel | - knownwigmotdrmeseesskil l ed in the art. Specifically, ivcTnst@sss®der a group
having a carbon atomdirectly attached to the renai nder of the nol ecul e and
havi ng predom nantly hydrocarbon character. Exanples of hydrocarbyl groups
i ncl ude: (i) hydrocarbon substituents, that is, aliphatic (e.g.,

al kyl or alkenyl), alicyclic (e g., cycloal kyl, cycloal kenyl) substituents,
and aromati c- I t Cpy @ I cligz st/ i tuents,
as well as cyvg ?rgf su i?ﬂgh&s Vahzérﬁ%diln l’?hz&lgi{r{gk:ﬁtslgglo%%%g?%é thﬁ?égﬁlé

anot her portumnndbnhhb(mblecule (e.g., two substltuents together forma

ring); ) S bst|t ocar bhon subs

substituents @gh]alnlhaﬁhﬁﬂ %6@?%”&?Haﬁn P%B“““ EWBHCMI n?@%t of
this inventi oghmprinpotinadit &F lubfcqingdoistasityt Iayrd wﬂamawmapnemmasde bef the
substituent (e.g., halo (especially chloro and fluoro), hydroxy, alkoxy,

mer capt o, aIH?Nﬁ%Q%Q@?o nitro, nitroso, and sul phoxy); (i) hetero
substituents, thgt—is, substituents which, while having a predgm nantly
hydr ocarbon chardcter, in the context of th|s i nvention, contailn other than

carbon in a ring |or chai i Q ; gnd

(iv) heteroatons |[i ncl ud¢ g j Ss
substituents as gyridyl A im . ral, no nore
than two, preferdbly np /nmore tdhan pne, ‘ i tyent will be
present for every ten [car e i X pical ly,
there will be no |[non- i | group.
Compound of Formjl ae kbone may be

a honopol yner or |a copfpl yne i i ] .' liepgt one

car boxyli c aci dgfjungti-pra |?y\ V carpgxylic acid
functionality (e.|g., : [ unctionality
or a reactive eqyival ¢ p fined within
Formula (1) as Q| The\poMy 3 p ijc lacid
functionality (or] a re 2 af \car boxylic/acid/fngtionality)
grafted onto the |backbgne i e term na
group on the polyjmrer ba
Formula (1) the BB-Q urNt nay be derivabl: from for ingtance,| u

pol yi sobut yl ene succi ni ¢c \anhydri de, mnalcic anhydride styréne copol yners,
esters of malcic anhydrj de-styrene_copgl a.olefin nmal eic

anhydri de) coWB‘FryH’epé Qe et ¢ Tatthy & id é’ gpéh%edefthﬁyslagﬁ Bai'pha
olefin polynepémnggfmnethacrylates polyacrylates pol yhydr oxycar boxyl i c
aci ds (|ncIud|n3 F éhydroxgstearlc acid mal ei c anhé)rlde graft

copol ymers of (00231 hy &y Befe prabedimantidenyivess 1 PiOiRY §aPEBeLPE RETIERIBS8I §er s (i n
particular hygg 9196.?@@15 t1 ﬁ)g 1%(@%11’?1)@& ué{)fth% tg%ﬁ@q{eﬁﬁﬁzomﬂds{ﬁn agineol efins
grafted with el el ¢ an ? r “et hyl ene- propyl ene

copol ynmers), dmI(mmmﬁngppdmogemamedmmébgﬁmme pol ymers (in particul ar

hydr ogenat ed @)t(}é?]eney S q?@oecllrg?nt¥}{ree1§1§g 108 ! Bo@ﬁgs Yo &fe ngéeotetﬁ{: additive, of

[ 0029] Exanpl e mericob to represen of Formul a
(1) include pﬁwmmmamaoﬁfbﬁmﬂs(nmcp@bymﬂambaaesdwpmhwdsm@mkmmmnmspmw
hydrogenated [of0) mer sof styrene but adi ene, i sobutyl ene-i soprene

copol ymers, @i @a&Pﬁﬁﬁn nool efi n copol ymers such as et hyl ene- propyl ene

copol yners, pgit»zupobqh%rtesmbtsmﬂle@tgﬁ@atvedmﬁtpﬂs@m fbﬁﬁh@ﬁl@@@f 06 hydEvsef
hydrogenated I soprene polyners ydrogenated al kenyl conj ygat.ed di ene

copol yners, pBorgilachld.rs Forrpile (10). 6 Kgrmylaelbs ps 3 é‘ﬁ%ﬁr boN ‘i}/?PEFsént(Vosrm%ﬁ’ters of
mal ei anhydrm@ﬁfetaﬁraﬁ@ﬁeﬁgp&mﬁletlgﬁtﬁmamor (al pha-ol efin maleic
anhydri de) copolyners, or ntxtures thereof I n one enbodi ment BB-Q is
derived from a polyi soldlt {AEARD ke IONIIIHTHEINVENTON yr es t her eof

[0025] The present invention provides a lubricating composition and a

method for lubricating an engine as disclosed above.



[ 0030] For pol ynet hacryl ates or pol yacryl ates, the carboxylic acid group is
defined within Q of Fornmula (1). [0031] For copol yners containing the nal eic
anhydride units wthin the backbone of the polyner (often referred to as

i nt er pol yn@tosomosddss er nat i ng copol yners) e.g., nal ei ¢ aamydeooses2s4syr ene
copolynmers, or (al pha-olefin maleic anhydride) copolyners, the maleic
anhydride unit is defined within Q of Fornula (1). [0032] The pol yner
backbones descri bed herein are known in | ubricant technol ogy. For exanple:
(i)mal ei ¢ anhydride and styrene-containing polymers are known fromU. S.

Patent 6, 544, 656]a| \é% %@?(?i’l?f%%ggﬁg %Usﬁéggﬁ/aﬁ)%%éﬁstﬁﬁén)c" or "hydrocarbyl

styrene- ethyl ynmers are taught 1 n International
publ i cation VioQd78@94in its didjnacy poisy,merish dew¢l-Edown tmthiosobldtlgd Briéeand

h di - '
| ntor nat i onal DB B B G Rebag#t F Uy oy Raf BOpCH EoHEARLARY b

styrene-i SOpl’tﬁBer&ﬂdiﬁ)dleersttIﬁr enddesita |ebﬂd hnaning pogdoatinaiftlyr dfydroembes
i ncl udi ng DE 3, 106, 959 aq Pate 5,512, and 5, 429, 758; (v)
polylsobutyléﬂ@“§H€cE rﬂ@% SRUDR escribed in numerous

publications incl ygj Hﬂirb@rﬁ)@ﬁ Silssititn B34 A 35, alﬁﬂﬁtl@ (8.62, BRA; or( Mkényl)

et hyl ene- propyl ene ‘copol yners have been described in US Patents 632, 769;
4,517,104; andicacig(e styclwwl) cY AP kenyb) sbpupip.cind Aamode-i alenh a&&pol yners

have been de S&d ?Lgrch@ s‘?@h‘?@t&@ RtomatlR’ Qub%ﬁ%’em@v 'aé 'vx)ellp o ypalhamsihghes and

pol yacryl ates are descr Neudoer f I nternational Coll oquim
additives forwh@bnnﬁmnmmg&ndnmw@wéﬂhmmghaﬁbﬁwdgoﬁwml@M%Wﬂmob@éeﬂﬁﬁns 8.2-1

to 8, 2-15; and ( h oxwcar |c aci ds have been described in
Eur opean Pat eRf R%%WB g‘%ﬁﬁf %ggg ’100331Many of the pol yner backbones

are al so descri bedii) subs@inesd &ydrgcarbon 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);

(iii) 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.

Compound of Formulae (1), (1a) and (1b)
[0027] The 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 acid functionality or a reactive equivalent of carboxylic acid
functionality is defined within Formula (1) as Q. The polymer backbone may
have the carboxylic acid functionality (or a reactive equivalent of carboxylic
acid functionality) grafted onto the backbone, within the polymer backbone or

as a terminal group on the polymer backbone.



and Technol ogy of Lubricants, Second Edition, Edited by RM Mortier and S.
T. Orszulik Published by Bl ackie Academi c & Professional. In particular
pages 144-180 di scuss nmany of the pol yner backbones (i)-(iv) and (vi)-(iXx).
The chem sWwioy@f0cfes3 i s described in nore detail in pages/ustoosos294.

[ 0034] The pol ynmer backbone (other than a polyi sobutyl ene) of the present

i nvention may have a nunber average nol ecul ar wei ght (by gel perneation

chr omat ogr aphy, pol ystyrene standard), which nay be up to 150, 000 or

hi gher, e.g., 1,000 or 5,000 to 150,000 or to 120,000 or to 100, 000. An
exanpl e of a gyhgabl HJ%:@ Y 2 0L 6CGHL - ghfie 58RI AclaHbes 10, 000
to 50, 000, or[%%%]oooﬁltg ‘?%6%&%;%28”8%@ to}ﬁé% (5%556In o%e0 elnbgdi ment, the
pol ymer backbhmigsttagylann subenicavenalyalenohaeigl anhydeidgtstyrofe gopalyarers, han
5,000, for instange,,greater. .than 5000 to 15 0, h ' hons of
the above-i defitd} Pgﬁ‘alr?g‘i %6}13 gge'StafegnﬁtcopPl%qeést’i(eac‘)lgga'glreéﬁl aﬂ? ?g%ﬁ%gﬁ%%?r&pepat ed.

[ 0035] When t heppBimen® rmilackdnbyeridd-gtafied i siytemd-ethplehs-alphp @llgfis polymekene
number average nol ecul ar wei ght gel pernpeatign chromat ogr.aphy.

ol st yrene. Srekmashasn sy pEvasstiies” serbt Brisadtegib0n0 i iatsbg 2500,
Conmrer ci al |'y ayndiydadlyteRal YiasRihut watne RehydiiRes diafe @pblyiley averigge

nol ecul ar vvei%h}?uof g@o, 750, 950-1000, 1650, oré}2250. p[OQ36] I n, one

enbodi nent A vglregenated matheaylgrasyb eommastadh rdjeme teopelymgrs 1(ipg patticglary_ 2 or
just 1 six- SEtlatel Qpo R B ish réheSbutadlBREi®dpdlyHlfing Reatlddn@iths ei t her
a substituted™p egﬁzyf1 e?r eaf)?ggﬁnt eds ; For rrﬁl a I’a)(&)olr) Z phlgn%l (rep}__esent ed
by Fornul a (lmjleicl mnbydridenitindipsetiaulas iethypiveryrppy §303ppHymetd)aeor( tidand (1 a)
may contain roup_repre t E. The.. i it .nck a

hal ogen suc hah sroc%eﬁgtrelgnl%?psrg%oﬁg%, 5 88@%2“%?14 %%??%%%f?’bﬁe@%‘%%&men Eis
a hal ogen, E pdymbdsprormeixtukey thereofnbodi nent E i s not a hal ogen. 100381Qx her
suitable gro ithpn the definitign of E include a nitro qro

car boxylic agﬁﬁzgr e ’faé?pﬁe%lo ut 6Hﬁ?ﬁq8ep°d¥‘3ﬁrb‘f Cbélﬁ B diS 6erp6?1%flt 25?3 é’%
hydrocar byl gr@ipia The idireeoCaspietiaelded Wi godddcyylhtas, polesoRltgteabkyl or
optionally substituted aromatic groups. The optjonally substituted aromatic
groups typi camidjogenaicdde CORNYPES pRENy PyBmerfdiengl . PORISBEIRERPIREs zer o,
the aromatic jBGniss WRHARIdIPAYE-REnoABEN BofotyheR!saaess SuyBYEhRFSEnk0
satisfy the valpe%ce %’f the.ar%mati Iéocar%onIs a%lorrzs.S For_rrul}é (1 B?g’?egr esents
an addi tive wenlyEdrs r eplysobetenss, hylidsegenated sstyioaysapkeney abelye®rsf t he

aromati c carbgn, at [ 004 0 - A .from an
anthranilic ar?’ﬁif/(%el%g%? I(g)(%)pqgge]sg@gﬁ%ﬂ;ﬁ ggrogﬁﬁg%ﬁ} I ! %ﬁhg%?%@% \%Ilﬁgenrel mis
not zero in fapolyngrs,1pglyoldfingxanieice anlfiydaidststyraid eopriyheman{dri estamhyfdri de is
i satoi c anhydride, 8-nethyl isatoic anhydrjde, .8-ethyl |sataic anhydride,
8- propyl i sat%?lélcanﬂwgﬁfl ',Styéﬁ-nﬁutcﬁpogglﬁ i TRy d Pl dnglp}haég]ﬁﬁﬂylnéﬂ?l ranilic
anhydr i de, oranKydtigé)esogonai@of or hilx@fe grbdi NBNbnd-ombulimdt AB-andisFor nul a
(I'b) represent an additive derived fromisatojc anhydride. WO

2009/ 064685PCaeriyed divg) pgokyisebutylene succinic anhydride, or mixtures thereof.

[0030]  For polymethacrylates or polyacrylates, the carboxylic acid group is
defined within Q of Formula (1).
[0031]  For copolymers containing the maleic anhydride units within the
backbone of the polymer (often referred to as interpolymers or alternating
copolymers) e.g., maleic anhydride-styrene copolymers, or (alpha-olefin maleic
anhydride) copolymers, the maleic anhydride unit is defined within Q of
Formula (1).
[0032] The polymer backbones described herein are known in lubricant
technology. For example:

6)) maleic anhydride and styrene-containing polymers are known

from U.S. Patent 6,544,935,



100411The conpound of Forrmula (1) typically has the nunber of groups within
[ ], isin the range of Ito 2000, or 1 to 500, or 5 to 250, or 1 to 4.
[0042] I n one enbodi ment the nunber of groups within [ ] is in the range of
1 to 5, angotdo®aeaisyneri c backbone (BB) is a polyi sobutegirasencs/df04311 n one
enbodi ment the nunber of groups within [ ]" is in the range of 5 to 250,
and the polyneric backbone includes mnal ei c anhydri de-styrene copol yners,
esters of mal cic anhydri de-styrene copol yners, (al pha-olefin malcic
anhydride) copolyners; pol ynet hacryl ates; pol yacryl ates;

pol yhydr oxycar boxrygh} Cag%&%wtﬁs%&é S RNBXER gfngc{r?falte tggﬁﬁlly;ﬁéﬁa%naﬁ'

hydr ogenat ed al keny conjugate di ene ymers pol yol ef i ns
grafted with maleic anbywmmdenWMD%Nﬂwﬂ7hydrogenated |soprene polyners or

m xtures thereof. [.Q04 unber ar in ,

is in the range oﬁLg $Qg@mm§n§“Pﬁg ﬁg?yh8?&¥ %é@goﬁ8plﬁgﬁ% eseeg

pol yol efins grafted w tubedrd @tapaﬁﬂ@)ddsrpled;antsowndnar)etmp@&adt he heteifn afibweal

pol yol efin may be an eth%;llbc 0 % copol ymer. [0045]Wen k is equal to
aﬁ%% q%{ff’ 2

zero the hydrocarbyl gPB fit ai ns” an aryl group and at | east

one heteroatom Thg)hetgrQRtMJITRE AR B lch&8RPrens Wb PHlyersOxY destribed
m xtures thereof. 1n one enbodi ment the heteroatomis nitrogen. [0046]Z may

be derivable from (i) &h samumecr wheickrencehdngping PEnddi0AdSS grindSy or

secondary am no- group,ngh fi@pggﬁs4n%hgg an am noal cohol, and (iv) a
thiol, or (v) mxtures theréof ['n’one enbodiment Z is derlvable from an

ani ne. [0047] The dninepﬂhwmbew&mwoma&nuﬂeMﬁwdad%bmyanﬂnen deseribed i@ may be

an aromatic am ne or ngn-aronati 048 i ol m nes
i ncl ude ethylenedianlng,mff? ﬂ%ﬁ?ﬁ%ﬁr&%&ﬁ% ?%wﬁgt%y?%%égiaﬁgne

N-tallow(Cl6-Cl 0-1,3 3pr7apgbenedi ami ne, N-oleyl-1, 3- propylenedlanlne
polyethylenepolyanlncs ch as diethylenetrigmne, trigt net anlne
A g

t et raet hyl enepent d¥ne € rmﬂ%?@y?ﬁq1 OB PISHE DAy S Decky of@

bottons")). in one enbedicar, 632 16964;31*7)4@&15&14:7@0 EES
pol yal kyl enepol yam nes. An addi tive of Formula (1) derived from one of the

pol yami nes is bel i(@kd (lghaalpéndnalpisrakyeridn) soaplymess have been described
in US Patent 5,670,462,

(viii) polymethacrylates and polyacrylates are described in Neudoerfl,
P., 5" International Colloquim, additives for Lubricants and
Operational Fluids, Volume 11, sections 8.2-1 to §,2-15; and
(ix) polyhydroxycarboxylic acids have been described in European
Patent Application 1 752 516.
[0033] 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)-(ix). The
chemistry of (v) is described in more detail in pages 86 to 90.
[0034] 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
10,000 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



[0049] I n general, al kyl enepol yam ne bottons nmay be characterised as having
| ess than two, usually less than 1% (by weight) material boiling bel ow
about 200C. A typical sanple of such ethylene polyam ne bottons obtai ned
fromthe Daw 0lvaisisssl Conpany of Freeport, Texas desi gratras2008B5¥EM |, or
from Huntsman as "E-100Tm'. These al kyl enepol yam ne bottons nmay be prepared
using an et hyl ene dichloride process. [0050] The aromati ¢ am ne nmay be an
am ne having two |linked aronatic noieties. By the term"aromatic noiety is
meant to include both nmononucl ear and polynuclear groups. The aromatic

am ne il | LYRLgALL e lake AR oD & OUP0GRP L E: SbuRAREERSLRG Mabdvc he

pendant car bony al ning group deri’v romZ The pol ynucl ear
groups nmy bedaﬁﬂkﬂenéhsﬂdIWyghtMmHanmemmahmowatmphnubleus is fused at two
points to an eus, such as fo nd i apht h or a oups.

The pol ynucl roug) S POEIE TSFhaNg cIpf i IBV?%O@ l\?\haeﬁ&’ly{sgg ty eggst t wo
nucl ei (eithaﬁHMMmoauﬁh@annomc@@ﬂymﬁghedby gebIhnn&emnthhnugho@npmm|ng

| i nkages to each other. These brid chosen, f anong
others known RUYEHSEE sERAfndbqmpy, b %éiaaﬁotgdbgk 5éﬁ§y @Qa‘&e % %g
l'i nkages, est@émﬁﬂefblfage%vamw ﬂo'lﬁ!&ﬁﬁlﬁﬁenes BoRMe Halve k@gﬁmepc&vmtgbphu de

l'i nkages of 2 to 6 sul'phur atons hone |inkages, sul phonam de |inkages,
am de | i nkagesoleazar WPWF@&@‘%@O e %pﬂ@@f) Kep0pehi &% bon | i nkages between t he

groups w thouioggly | 1 &iV&RidemaH0A s az%‘aﬁ{au@f écﬁltegﬁﬁgﬁsto'@%k yde those
wi th heteroatons, such as pyridine, pyrazinc, i mdi ne,;, and thi ophenc.

Exanpl es of t4eorak-dmat just grsmx:pecntbhmd angs lY%lEfnuA lhelr%mmqmwmleng,hféear omatic
groups derived frombenze a h e ey PJ;
Each i 1§ ﬁ1ther a ?[?s’tmﬂ &) %&Iiggpres‘%ﬂ%d lﬁ%y 1 glg 1Dag %?{‘” Plt ed by

benzene. eee VArTousTar roups
vari ous substdrép:mh&,dhyrEdruﬁiian(gbhylecﬁfeaiﬂdgddmuhsﬁt istphenyls. [0052] The

aromatic amn y, Ln neral, .c ain one.or nore react, ensabl e)
amino groups. [%Rgr@ ng#‘émﬂg {]S\Félda@f’n)n@a&rc%%u} & gé%%{elpwgntﬁﬁff e]T'c gg“

Ml tiple am n@RiHPSE E afclhdes el dpes Sud ast dhoralRo ¥ nilascbdiae dr Nubtine.

di et hyl phenyl enedi am nes be useful as wel | esp eC| al |égl I they are

reacted under Tym¢alls véey Hris féj}llé]@ﬁ%ﬂ th enehlepngs It 8“%19@?’6 igeabEsip et @
crosslinking 0 %g | ation of the additive. [0053]1n one enbodi nent the
aromatic amne i derived fromdye internediates containing multip

aromati ¢ ri ng9088Inkethsy, suftobleeganpy avithamithe dsfinifnuped fE)%@?pFe@tancl ude

materials of érglelp,ge? %grrb%lxyl%ct le’lcl{ato%re%ter,R!i sulphamide group, an amido group, or a

hydrocarbyl group. The hydrocarbyl group typically includes Ci4-alkyl or
optionally substituted aromatic groups. The optionally substituted aromatic
groups typically include benzyl, phenyl or naphthyl.

[0039] When m is zero, the aromatic ring is unsubstituted, and E is replaced
by hydrogen to satisfy the valence of the aromatic carbon atoms. Formula (1b)
represents an additive when E is replaced by hydrogen to satisfy the valence of
the aromatic carbon atoms.

[0040] The group —Q-G-Z-, may be derivable from an anthranilic
anhydride, or a substituted anthranilic anhydride (when m is not zero in
formula (1)). An example of a suitable anthranilic anhydride is isatoic
anhydride, 8-methyl isatoic anhydride, 8-cthyl isatoic anhydride, 8-propyl
isatoic anhydride, 8-butyl isatoic anhydride, naphthylanthranilic anhydride, or
mixtures thereof. In one embodiment Formula (1a) and Formula (1b) represent

an additive derived from isatoic anhydride.
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and isoneric variations thereof, where R and Ri| are independently al kyl
or al koxy groups such as nethyl, nethoxy, or ethoxy. In one instance, Ri
and Rii are both -OCH3 and the material is known as Fast Blue RR [ CAS#
6268- 05- 9] wohl®/@igsent ati on of the |inking am do grouppoausbhesneyar sed, to
-NR-C(0)- . [0054] In another instance, BY is -0Cl13 and Rl is -CH3, and
the material is known as Fast Violet B [99-21-8]. Wen both 121 and Rl are
et hoxy, the material is Fast Blue BB [120-00-3]. U. S. Patent 5,744,429

di scl oses ot her aromati ¢ am ne conpounds, particularly

am noal kyl ph i az such
as those di s Qd |%ﬁ%§%% aagﬁtﬁoﬁqua}t f}%ﬁ&%%@f Bg%gﬁe%f‘%f’&h@gal so be
used for the qmnhnpcﬁes; infthd tahge 0NV en200dnor Bio 5Ghloe Sdo 3hBtdrd tari. nes i ncl ude
those in whic e ine nitr s a ubS|tuent ar.o tlc

car bocyclic c@ﬂ%ﬁungfn ?I}?a?ml?oéﬁ% IE[ tlh Ri F‘g’ %%’“R%W@H’zﬁﬂylﬁ 2805 t hin an
aromatic ringf 1[1@055hdmeqfwyrﬁérhpﬁucﬁeme(Bmlaacpa@ﬁqo@u@mnree may be an am ne
having two aromatic noieti es l.i nked e of such an

amne i s phen8¥nenlp e sabodimery %EMW%S%O‘SE@HB%V%WF}AFMI%P Jé T EPphenyl

phenyl et her,  pWitG > sEBYLPEHE %ry%r%%l@t B KkB¥e inclidRY nhdlSic Vil @lide-Rfdnt i onal
i somers (4- phenoxy, 3 phenox 2- phenoxy- aniline). Either or both of

the aromatic @polmsermystb@ap%/sm{ﬂgtq epkydrie- StYf@F%cﬁoﬂ?leﬁ}fﬂfﬁo@éPhW‘Ple B no,
hal o, sul phoxy,.hydr gg}é,dgr%%?;?ogﬁ?ggﬁy, ?ﬁétﬁ%la e§UbStp'oI}}A€1r}t1a?tes The

am ne nitrogen nmay be ne nitro as’ s it may b
secondary, thaﬂyhysl;ro@eanbbngica foirtst hmalesubathwduémtgrsﬂcmoa@ymdr cnfal(lbyl :

B omat o am S etRet afetder? TR soreRaRAs AT BRSO FBBS eythid

aromati c am neithmayaléie hyéddd)erh@v) hglroyehadddoiyapieae mpolyetdresod mikectsby an
-N=N- group, an a}zo group. Such a material may be represented by the
formula: wheheicAleach X is i ndependently N or CH and the R groups are

hydrogen or sigpgdji t UgNé @abslgSEHH 6 huadey 8f kRN upS b@thﬂh?ﬂl@?ﬁ)ﬁﬁhﬁ@ﬁl@m ne.
Thus, each or R Il and Rh' may be independently be H - % rocar byl or

al kyl such asofhalte Z\9ctendsthe m01YT§%FFCpF?6§%SP0§€1dﬁCIH@eS sdsﬂeﬁ@% grafrgdNwithand each
?]ZIOfZﬁla 1(2)3'161' %glc%ﬂl@ﬂﬁag n&e\%ﬁ_ﬁéres’tﬂ ﬂm%ol}/&%lﬂm B@Qﬁ%t%ﬂ_&lﬁz-as
) Yy Su as ese nater S are ESCI’I bed in greater

detail in U Sropdeento®tdd, 623, see colum 4. [0057] I n one enbodi ment the
azo-linked ar[%%g]i ¢ -CH?( fsseq{le?lptlé)ezsereon%hequlayoca%yl fg% 810311y contains an

aryl group and at least one heteroatom. The heteroatom may be nitrogen,

sulphur, oxygen, or mixtures thereof. In one embodiment the heteroatom is

nitrogen.

[0046]  Z may be derivable from (i) an amine, wherein the amine contains a

primary or secondary amino-group, (ii) an alcohol, (iii) an aminoalcohol, and

(iv) a thiol, or (v) mixtures thereof. In one embodiment Z is derivable from an

amine.

[0047] The amine may be a monoamine or a polyamine. The amine may be

an aromatic amine or non-aromatic.

[0048] Examples of suitable polyamines include ethylenediamine, 1,2-

diaminopropane, N-methylethylenediamine, N-tallow(Cis-Cis)-1,3-propylene-

diamine, N-oleyl-1,3-propylenediamine, polyethylenepolyamines (such as

diethylenetriamine, triethylenetetramine, tetraethylenepentamine and

"polyamine bottoms" (or "alkylenepolyamine bottoms")). In one embodiment
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that is, 4-(4-nitrophenylazo)aniline, as well as positional isomers thereof
The material shown is comercially avail able as a dye known as Di sperse
Orange 3. [0058]In one enbodi nent aromatic anm ne may be an am ne having two

aromat i ¢ mMpigciohemadss nked by a -C(0)0- group. Each grouporas2ipsosuadst it ut ed
as descri bed above for the oxygen-linked and the azo-linked am nes. In one
enbodi nent this amne is represented by the formula: HO as well as
positional isoners thereof. The material shown is phenyl-4-am no salicylate
or 4-am no- 2 hydroxy benzoi ¢ acid phenyl ester, which is commercially

avai | abl e. N0

represent ed by tdﬁ’eyaﬁn}{gégn:?%g p@&tlw%%gglfygﬁégcf%?ﬁg 1t%¥3f%Nﬁélgdvﬂ?rel n R x
andnmay i ndepedaiast Ifgonbenmg'ﬁihegelyammn@a ihhdicvedtdydveglispapait pppeaks.y

Cont AL eSS ks OSRTP RER ) B RALLLRAL i vsef

(N, N-di met hy Ihalirk Iébﬁﬂtéh&%duﬁfﬂlpeéss th&06%] (by weigh mhmetiaentlingieclawomat i
am ne my be an am ne aV|n fwo aro tIC noj eti e li.n

group. Each o‘fbotuhéo%r(bnﬁt‘iyélcﬁb?aé?ﬁléé) r‘?ﬁ?zh By IO Xaﬁf“é?i%%o%%ggtra?%gﬁ above

for the oxygefqhi ket el @691pt11'1}n5?gre% b EBexal Geﬁ’%@a’t@cﬂbﬁpAM" ,the
| inkage, in addition to -SQ2-, further contains an - or specifically an

-NH group, so finax Hunsmentasr E1100REgd hss slspiznmenlyangop Ngitomsman be
enbodi ment,  t .5, 25 QAL bF AHNAE dic oA fegRsed by the formula:

[0050] The aromatic 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 aromatic amine will typically have an N-H group
capable of condensing with the pendant carbonyl containing group derivable
from Z.

[0051] 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 sulphur atoms, sulphone linkages, sulphonamide linkages,
amide linkages, azo linkages, and direct carbon-carbon linkages between the
groups without any intervening atoms. Other aromatic groups include those
with heteroatoms, such as pyridine, pyrazine, pyrimidine, and thiophene.
Examples of the aromatic groups that are useful herein include the aromatic
groups derived from benzene, naphthalene, and anthracene, preferably benzene.
Each of these various aromatic groups may also be substituted by various
substituents, including hydrocarbyl substituents.

[0052] The aromatic 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
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[ 0062] The structure as shown is that of 4 -am no-N phenyl -

benzenesul phonam de. A commercially available variation thereof is

sul phanet hazi ne, or N - (4, 6-di nmethyl-2-pyrim di nypsul phani | am de (CAS
Nunber 57- G&-2b)o/osiiissh i s believed to be represented by rdraisbasnzoas

[ 0063] Sul phanet hazine is comrercially avail able. [0064] The aromati c am ne
may be a nitro-substituted aniline, which, can, |ikew se, bear the
substituents as descri bed above for the oxygen-linked and thc azo-Iinked
am nes. Included are the ortho-, nmeta-, and para- substituted isoners of
nitroaniline. t

[ 0065] Exanpl erse L% e‘?'}@@ﬁ%&g%{-‘ led %ﬁgﬁng??go gﬁoﬁags% Il(|£ %’%eﬂé %ﬁq?s#gl_( " uotgst ituted
aromatic conpyﬂhdenaﬁdwaMﬂﬂB@ in which the amine nitrogen is a part of an
aromatic ring s 3-ani Ui nol i Nogui I a

8- am'noquinoloﬂgyJ Al o Pc iU gg §Pg %ro%g %Caﬁﬁﬁ%sqg éﬁgﬁd Hgm'dye

2- anlnoben2|mmdﬂﬂ@ﬂﬁumwhnmhnm@ﬁm&qﬂsammenﬁeﬁqmda&ydaylmnegmmMp,ahﬂmched

directly to the aro |c r|n am n roup attached to the

i m dazol e riny mcﬁr %Flﬁg? H’&éepﬁ-s(n%rtéﬁg?‘?eﬁ‘gﬁ% % 3- ami nobut anani de
or 3-am no propyl |n1dazole or 2,5-di nmet hoxybemryl am ne. [0066] The
aromati c am ne may al so be a ,-'no i noli ne—COmercially avail abl e
materi als include 3 anlnoq ne||5yran1 oqu
qui nol i ne, and 8 -am noqui r as 4-am no

qui nal di ne. [0067] The aronat 'ne may al §o_b# an am nobenzi m dazol ¢ such
as 2- am nobenzi m dazol e. [0068]The aromatd{ ¢ am ne may al so be a

ri ng-substituted benzyl amine, with variou8 substituents as described above.

One such benzyhl aBiBAC ivaridiiss Giefdt,hyBery R'enayR" afd RelepR6AY Rxanmres of

particularly useful aromatic anmi nes include aniline, N . "
alkoxy groups such as methyl, methoxy, or ethoxy. In one instance, R' and R

are both -OCHj; and the material is known as Fast Blue RR [CAS# 6268-05-9].

oline , 6- amno

The orientation of the linking amido group may be reversed, to -NR—C(O)-.
[0054] In another instance, R is ~-OCH; and R! is —CHj, 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
aromatic amine compounds, particularly aminoalkylphenothiazines.  N-
aromatic substituted acid amide compounds, such as those disclosed in U.S.
Patent Application 2003/0030033 A1, may also be used for the purposes of this
invention. Suitable aromatic amines include those in which the amine nitrogen
is a substituent on an aromatic carbocyclic compound, that is, the nitrogen is
not sp” hybridized within an aromatic ring.

[0055] In one embodiment the aromatic amine may be an amine having two
aromatic moieties linked by an —O— group. An example of such an amine is
phenoxyphenylamine, also known as phenoxyaniline or aminophenyl phenyl

ether, which may be represented by:

0 NH

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, amino, halo, sulphoxy, hydroxy, nitro, carboxy, and alkoxy
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al kyl ani | ines such as N-nmethylaniline and N-butylanilinc,

i - (paranet hyl phenyl )am nc, 4-am nodi phenyl am ne,
N, N- di met hyl phenyl enedi am ne, napht hyl am ne, 4-(4-nitrophenylazo)anilinc
(di sperse woan@msaps sul phamet hazi ne, 4-phcnoxyani | i nepc3Austdos/osnid i ne,
4-am noacctanilide (N-(4- am nophenyl)acetam de)),
4- am no- 2- hydr oxy- benzoi ¢ acid phenyl ester (phenyl am no salicylate),
N- (4- am no- phenyl) - benzam de, various benzyl am nes such as
2, 5-di net hoxybenzyl am ne, 4-phenyl azoaniline, and substituted versions of
these. O her | 4 Cc ne,
cycl ohexyl - su%)é?tiﬁt%lﬁzdwﬁgp y @ngﬁrgmg%%hldgﬁﬁ ar@%%?’%%’?egé grﬁj:“ilﬂl ne.
[ 0070] Additienal nsayorpat sercoadnryl,esheanck redasingda cimbou raibsténentdpedl gsed in
U S. Patent 5 107. 25 h n bazol cs,
benzoi m dazoqf é Odalzbafi‘n %rSFer%d% Sli1 ? ﬁ%{rrhaﬁ(n? Slrl?hoiS et %n frloglgifi‘ e@azoﬁl%ﬁ{jn es ,
am noperim dltheﬁronmfccaarﬁhmsrthaﬂmduesutuwdlmﬁpﬂmmhbhnabowmes am nopyr| di nes,

am nopyrazin m ngpyri m di nes, ridi nes, azi rj. m

ani not hi adi az@pé aﬁﬁ%ﬁt"ﬂ}afif RPAE B5%)%8<n iy é‘ﬁh B fd&%?%%?oé leSOc her
sui t abl e am n@keli g uﬁdmﬂNaF}dﬁ@ bh 64o @idubi 5B @Mk diFh S0P epydscixellanani de,
and N-(4-anilinophenyl)-3 (3-amin opropyl)-(co coal kyl )an no butanam
de. [0071] | n Wntéedasddement the aromatic amine may be useful as an

antioxidant. O particular inportance in that regard are al kylated
di phenyl am nes such as nonyl di phc'ﬁyl am ne an di nonyl di phenyl am ne. To the

extent that these materials y=¢ dens rX}star boxylic functionality
of the polyner chain, they ar Iso e f usc within the present
%ed ;2

i nvention. However, it is bel \I/“ at th Rrenmatic groups attached to
the am ne nitrogen nay | ead Ro c hindr and reduced reactivity.

Thus, suitabl e am nes_include those havin C{)rl mary nitro g at om (- NH2)
or a secondar¥y herpiy SR at BWePsRdgpile BN 8hEeTopng His ]nﬁﬂ?‘&saarrﬁg'iy E‘lﬁﬁgtqrt uent s

is a relativelysehedtt .¢hacnpad Jﬂ%'veg&oﬂﬁ@ h@n&yphﬁﬁl‘leﬂfﬁlne AR GaGHEREr OBt i ¢
am nes are 4- phenyl azoaniline, 4-amno HE enyl am ne, 2-am nobenzi m dazol e,

and N, Ndi ret I‘ﬁpldd?qerii},ﬂl}’elh?elddamndenﬂyg@?rb[ oN oegreyl oF eyl aneinas i¢Hani nes

may al so inp X f h . r adgitign to
i pr sancy” AP SRR T aMpRRE SRETBESS) R o ABo R AR et R ere. i nes
may be used alkvdnnemdepamdemtmﬁ; 2k OFOMi- S@slé,a@hbaxtymph ay F@Qzl‘éearmrall@dybe used

in conbination with i tipnal mat | n-arq phati c,
ani nes, whi Chs,uci{v‘ S 69@912% esm%terlﬁg\age ciesgrlb in a‘(f’rBon a ta1’1 in Ug§ h%a?eﬁér onatic
am nes can i nghosle2xyedcatinaas as am nodi phenyl am nc. These addi ti onal

am nes may be included for a variety sons.. Sonetimes it be
desirabl e t o 0A28r poliaene %{ﬂb%ﬂ”inﬁlﬁta F@Z‘arlrﬁnk%‘??‘i’?n%ﬁ“déﬁmfl%1%@@[?8“%@%& ete
reaction of tier@ehfa:f unctionality of the polyner, in the event that some
residual acid functionality may tend to reac completely with the
relatively nore bul ky aromatic g Al tery ely, the aliphatic am ne
may replace a portion of a oN-e /,eme grmiNfi2,  whi | e mai ntai ning
the majority of the performance \ jle ar one 4 ne. Al i phati c nonoan nes
i ncl ude net hyl am ne, ethylam ne, propylam ne and various hi gher am nes

Di ami nes or péRintd 6§1tﬁﬁhebﬂa€f’s)é‘dhf1%rast‘ﬁ‘?lka$ DO [soFesy, theeptt Hae,
general , they,hawue %I\%l r%aﬁ?%@ﬁﬂla\’b@e &1 N9 e HnBHA astlﬂ%erkeSOrz?ﬂgE” mir y
or secondary group; and typically a primary group. Suitable exanples of

di am nes incliide di net hyl am nopropyl am ne, diethyl ani nopropyl am ne,

di but yl am nop | ang n ! i ] am ne,

i butyl am no @tﬁ Eﬁﬂ anrqnn(c:Sne %Hﬂ?%ﬁ%’en@@r&ﬁﬁ (ﬂﬁnﬂgpp@ rit):%diﬁ{nreaMl ﬁg‘qﬁ%ﬁﬁ)}et hyl ) -
pyrrolidone, abmatettvitiveriked bpe, —@AJOargrogpr Baohl gronp helyitessubFitetednount  of
such an amne is typicall nor amgunt ,co red hthea unt of the
aromatic am n®, getsﬁég ed gbo‘%éegé Wﬂ%%’ﬁ' go@g&mgﬁéd aﬁgqg%f‘%ﬁ &%ﬁ%%mﬁllﬁé it°"Sn a

wei ght or ol @hbdasbs: thldnliee Bhrepieghitsd Brpdfbsnuey be used, such as 70 to
130% or 90 to 110% Exenplary anounts include 10 to 70 wei ght percent, or
15 to 50 wei ght percent, or 20 to 40 wei ght percent. Use of certain

conbi nati ons of 4-phenoxyaniline wth dinethylam nopropylam ne within these
ranges, for instance, provides particularly good performance in terns of
soot suspension. In certain enbodi nents, the polyners may be functionalised
with three or nore different am nes, for instance, with 3-nitroaniline,

4- (4-ni trophenyl azo) ani line, and di net b% am nopropyl am ne. [0073]1n one
enbodi ment the aromatic am ne may be selected fromthe group consisting of
xyl'yl enedi am nc, aniline, 4-am nodi phenyl am ne, benzyl am ne,

phenet hyl am ne, 3, 4-di met hoxyphenet hyl am ne, 1, 4- di nethyl phenyl enedi am ne,
and m xtures thereof [0074]1n one enbodi nent the aromati c am ne may be




P18 [0076] An additive of Fornmula (1) derived fromone of the aromatic

am nes and from a non-pol yi sobutyl ene pol yner backbone is believed to have
di spersant viscosity nodifying properties, and is particularly useful for
soot cont reb.2ofadtes es of suitable structures of DVM addirtusyesosiesni ved from
ani |l ine or 4-am nophenyl am ne may be represented by the fornmul ae: wherein
BB is an ethyl ene-p opyl ene copol yner and u is defined above. Additives of
this type are believed to be derived from et hyl ene-propyl ene copol yners
grafted with malcic anhydride and functionalised to formthe imde group.
[007711In one embodi ment Z nay ke=derivabl e===qm an ani noal cohol . The

am noal cohol may contain one f N\e h NI oups and one or nore am no
groups. The am noal cohol in d 0 éf this invention may
contain 1 to 6 or 1 to 3 hydro groups, 8 or 1 to 2 am no groups,
and 2 to 50 or 2 to 40 or to 25 or 2 t|9015 carbon atons. The am noal cohol
may be a nonoal k i xtures
t hereof . Exa asl%egpg% %§§1§§natl %&é&gﬁ?&%ﬁ nﬁ?er [ﬁ%@gﬁ?%[‘gt %alﬁ{;)r: am ne,

i sopr opanol amaheylandl eirha}na:rhmmzqheydrbxy cbéransl awidhephdiyN- ditert hyhéthhamot anmi ne,
N, N- di net hyl et hanol am b N di b utyl et hanol am ne, 3 -am no-1, 2-

pr opanedi ol , @EFP%]P ?Viiﬂ"ﬁ io- 2- met hyl - E3- propanedi ol , tris(hydroxymet hyl ) -
ani nomet hane, [0059]S O pmQpR@ bdirhient tid afeinayt dindichanobadidiin@rdp2esented

am noet hyl am n téet hangl , or m xtures ther ei)?; [0078] I n one enbodi ment Z may
be derivabl e B BamNaN-dpkphsenylaediamips fRSMUay be a nonohydric al cohol, a

pol yhydric al cohol, or m xturegit hereof /A5 91Exanpl es of a suitable
I

nonohydri ¢ al cohol include methamsl,__eyhano I_propanol n- but anol ,

n- hexanol , n-octanol, n-decanol, - dode n- tetradecanol

n- hexadecanol n- oct adecanol |%opr opand sobut anol , tertbut anol ,

2- et hyl but anodvh mer Py BeK’aﬁﬁ , indet@Rém be hd@ 5nto|’r|anB§rded}B9<lagh©lup

3, 7-di net hyl octearnlol ané1 t he sg calflg&d GuB)grbctgfy algcohol s such as those which
are commer ci altypjealvaiontaiag drieléroathes afemade narre | sof ol (ex Condca GrbH)

i ncl uding m Xjpgg@s t e REE bl RUITREE? GhpeHET REincaleaNRk snar ©

| sofol 12, 14[&.%(ﬂ ‘%@F%Q%gtgs&e b e g ,c I‘?’ and 3(%1e [ 0080] E>I<1arrpl es of
a suitable poH{’SIW(yrdmgeal(NMmﬁhhyl Lu,éepletlﬂyn@m@mgleycol , propyl ene glycol,
butyl ene glyc erth r|t ORI i.tal., .Ceno)l .

di - gl ycerol, @b?”gl ycer C?IGIX r 81’-“ tggcg)r oal?1C anﬁ ﬁ{ra"&?ogl a,ngaldlﬁg thnng two

2- hydr oxyrret hatdmati¢retdistict, I&keﬁrhyparanS@ng gfou()t rEarr.ﬁt d)'ﬁ/lhsalaebﬂnaﬁil@)noi@ieet hyl

-122( Qyﬁre)(za)r(]ggr}?l%}g é S]{hsh%&[&{/)%gg%{) g : Ifornethhgl;}(l)gle A Ghd the azo-linked
di hydr oxybut angsedi ysHOMyRRNHBACEe gllnya:g%r hrﬂ@ddmdnht(dlmz\@lf&ﬂ&me&mtams
tri hydroxybutancs, trihydr oxlypent anes, glycerol, erythrj

2- hydr oxymet 3= %‘ﬁéﬁ?@ﬂlﬁ%l - 45rdpAn &S 3¢ thet Hie: fé%tlﬁ?ilnl‘%&eﬁéné?mg‘
- et hy1- 2- (hy dg0X6TREHY 1) - dhe3 paaa@ﬂte%gt b BeidTRRE & RIAREBREY by the
1, 2, 4- hexanetri ol ‘and m}lxt tjtr(:én[sl t her eof 1[ 0%811 I n one en%g)dl ment % may be

derivabl e fr oformulshi ol , or m xt ures thereof Exanples of a suitable thiol
i nclude thioglycolic acid, tgk hanol d 2- peeeqpto et hanol), C810-thi ol

al cohol s, benzyl nercaptan, Roengl s|| o res thereof
NH,

[0062] The structure as shown is that of 4-amino-N-phenyl-
benzenesulphonamide. A commercially available variation thereof is
sulphamethazine, or WN’-(4,6-dimethyl-2-pyrimidinyl)sulphanilamide (CAS
Number 57-68-1) which is believed to be represented by the formula:
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[ 0082] The process to prepare the additive of the present invention may be
either a one pot reaction or a two-pot reaction. [0083]1n one enbodi nent
the invention provides a |ubricating conposition conprising: (a) an oil of

| ubri cati ngowoeasdssy; and (b) an additive obtai ned/ obteaiTrimbios/odzy4da process
conprising reacting: (1) an anthranilic anhydride; (2) a polyner containing
either: (i) an anhydride group; (ii) a carboxylic acid group; or (iii) an
acyl group; and (3) at |east one nmenber of the group selected from

(i) an amine, wherein the am ne contains a primary or secondary

am no- gr oup; (ii1) amyalcohol; (iii) an am noal cohol; and (iv) a
thiol, to formthe additive.\ [0Q84] The process outlined nmay react (1), (2)
and (3) in any order. Wen e py\ocessOreagfs () and (3) followed by
reaction with (1), the proddct f L 1 LRy as being
post-treated with the anthr . |1y, post-treated
products conprise a polyiso Nene su ci niY-de’t hat may be derived froma
pol yami ne. A non-limting rgaction schene for a post-treated product is:

[0063]  Sulphamethazine is commercially available.

[0064] The aromatic 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.

[0065] Examples of other suitable aromatic 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-aminoquinoline. Also included are aromatic 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.

[0066] The aromatic amine may also be an aminoquinoline. Commercially
available materials include 3-aminoquinoline, 5-aminoquinoline,
6-aminoquinoline, and 8-aminoquinoline and homologues such as
4-aminoquinaldine.

[0067] The aromatic amine may also be an aminobenzimidazole such as 2-
aminobenzimidazole.

[0068] The aromatic amine may also be a ring-substituted benzylamine,
with various substituents as described above. One such benzyl amine is 2,5-
dimethyoxybenzylamine.

[0069] Examples of particularly useful aromatic amines include aniline, N-
alkylanilines such as N-methylaniline and N-butylaniline, di-(para-
methylphenyl)amine, 4-aminodiphenylamine, N,N-dimethylphenylenediamine,
naphthylamine, 4-(4-nitrophenylazo)aniline (disperse orange 3),

sulphamethazine, 4-phenoxyaniline, 3-nitroaniline, 4-aminoacetanilide (N-(4-
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j - NH HNThT-NH2 \-NH HN HZN O rNH Nm_ \/"NH NIN HN1 0

H2N [ 0085] The nature of the polyisobutylene (Pib) nay be the sane as
descri bed above. A person skilled in the art will appreciate that although
t he produciygslammss@bove shows four nol es of isatoic anlpdnisd@snsaeti ng with
the am ne other products may be derived fromone or two isatoic anhydride
pendant groups. It is believed that where one nole of isatoic anhydride
reacts with the polyisobutyl ene succinimde the reaction kinetically reacts
with a primary am no group. The reaction schene nay be represented by: 0

PIb j-NH HNTh&miQwII;hl\clalfllgfl)acetamide)), 4-amino-2-hydroxy-benzoic acid phenyl ester

(phenyl amino salicylate), N-(4-amino-phenyl)-benzamide, various benzyl-
amines such as 2,5-dimethoxybenzylamine, 4-phenylazoaniline, and substituted
versions of these. Other examples include para-ethoxyaniline, para-dodecyl-
aniline, cyclohexyl-substituted naphthylamine, and thienyl-substituted aniline.
[0070] Additional aromatic amines and related compounds are disclosed in
U.S. Patent 6,107,257 and 6,107,258; some of these include aminocarbazoles,
benzoimidazoles, aminoindoles, aminopyrroles, amino-indazolinones,
aminoperimidines, mercaptotriazoles, aminophenothiazines, aminopyridines,
aminopyrazines, aminopyrimidines, pyridines, pyrazines, pyrimidines,
aminothiadiazoles, aminothiothiadiazoles, and aminobenzotriaozles. Other
suitable amines include 3-amino-N-(4-anilinophenyl)-N-isopropyl butanamide,
and N-(4-anilinophenyl)-3-{(3-aminopropyl)-(cocoalkyl)amino} butanamide.
[0071] In one embodiment the aromatic amine may be useful as an
antioxidant. Of particular importance in that regard are alkylated
diphenylamines such as nonyldiphenylamine and dinonyldiphenylamine. To
the extent that these materials will condense with the carboxylic functionality
of the polymer chain, they are also suitable for use within the present invention.
However, it is belicved that the two aromatic groups attached to the amine
nitrogen may lead to steric hindrance and reduced reactivity. Thus, suitable
amines include those having a primary nitrogen atom (-NHj) or a secondary
nitrogen atom in which one of the hydrocarbyl substituents is a relatively short
chain alkyl group, e.g., methyl. Among such aromatic amines arc 4-
phenylazoaniline, 4-aminodiphenylamine, 2-aminobenzimidazole, and N,N-
dimethylphenylenediamine. Some of these and other aromatic amines may also
impart antioxidant performance to the polymers, in addition to dispersancy and
other properties.

[0072] The above-described aromatic amines may be used alone or in
combination with each other. They can also be used in combination with
additional, aromatic or non-aromatic, e.g., aliphatic, amines, which, in one
embodiment, have 1 to 8 carbon atoms. Other aromatic amines can include

such amines as aminodiphenylamine. These additional amines may be included
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NH HN- 1 H2N j-NH HNTh n I e-NH \ - NH HN
0 [0086] The reaction schene above would al so equally apply for the other
pol yal kyl enepol yam nes described above. [0087]In one embodi nent the

i nvention Wwoddidirsss | ubricating conposition conprisi ngcr{izpoansdd of

| ubricating viscosity; and (b) an additive obtained/obtainable by a process

conprising the steps of: (1) reacting an anthranilic anhydride
(typically isatoic anhydride) with either: (i) an am ne, wherein the
am ne contains a primary or secondary am no-group; (ii) an al cohol;

(1i1) an am nt%?'acgﬂ?ét}'f o' reasons. Sometimes it may be desirable to incorporate an
aliphatic amine in order to assure complete reaction of the acid functionality of
the polymer, in the event that some residual acid functionality may tend to react
incompletely with the relatively more bulky aromatic amine. Alternatively, the
aliphatic amine may replace a portion of a more costly aromatic amine, while
maintaining the majority of the performance of the aromatic amine. Aliphatic
monoamines include methylamine, ethylamine, propylamine and various higher
amines. Diamines or polyamines may be used for this function, 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
aromatic 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 130% or 90 to
110%. 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.

[0073] In one embodiment the aromatic amine may be selected from the
group consisting of xylylenediamine, aniline, 4-aminodiphenylamine,
benzylamine, phenethylamine, 3,4-dimethoxyphenethylamine, 1,4~
dimethylphenylenediamine, and mixtures thercof.

[0074] In one embodiment the aromatic amine may be sclected from the
group consisting of xylylenediamine, aniline, 4-aminodiphenylamine, 1,4-

dimethyl-phenylenediamine, and mixtures thereof.
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(tv) athiol, to forma product; and (2) reacting the product of step (1)
with a polynmer containing either: (i) an anhydride group; (ii) a carboxylic
acid group; or (iii) an acyl group, to formthe additive. [0088] The process
out | i ned atvovmes/osegss be considered to be either a one- pratr/usR008/08290 pOt
process. A one-pot process typically charges all reactants into a vessel
before form ng a product. The two-pot process typically reacts (1) and (2)
in a vessel before later reaction with (3). Irrespective of whether the
reaction is perforned by one-pot or two-pot process it is believed that the
anthranilic ﬁr I dgi a'ali{t]fvgl of¥o ﬁ‘l‘it@% H\érixn:dtfﬂﬁn%ﬁl: g‘?ttl‘r:edar&%@ﬁé aRincsrom t he
am ne, anlnoa al co or t orma product that reacts with

t he pol yner. E[IﬂOB@l}lTheokyn&obe‘sfms e breliberzoisebaligyed ¢o bava flispersant at a
reacti on tenperature er af . 4 ,

[5050] The. r edeProl et it Eb e B durosid abfifroenl ol i el ey,

sol vent. Exanplilese @f4- amsmphatyllaenmelm@rtie reprebarded by thaefntmuiaé., benzene,
t-butyl benzene, toluene, xylene, ¢hlorobenzenc, hexane, tetrahydrofuran,

or m xtures thereof. [0091] The e.q i QF NJBYy be prefornmed in either air or
an inert atnosphere. Exanples SUIt |n3rt at nosphere include nitrogen
or argon, typically nitrogen. s of ¥ A Vi scosity [0092] The

| ubri cating conposition conprlses an oil oﬁ | ul ating viscosity. Such
oils include natural and synthetic oils, oQil @€ d from hydrocracki ng,
hydr ogenati on, and hydr of i ni shi ng, unreff?}?l>é§gined and re-refined oils

and m xtures thereof.
PIB

Q.
e
O N
T
PIB
[0076] An additive of Formula (1) derived from one of the aromatic amines

and from a non-polyisobutylene polymer backbone is believed to have
dispersant viscosity modifying properties, and is particularly useful for soot
control. Examples of suitable structures of DVM additives derived from

aniline or 4-aminophenylamine may be represented by the formulae:

N
BB\&
@)
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[0093] Unrefined oils are those obtained directly froma natural or
synthetic source generally without (or with little) further purification
treatment. [0094] Refined oils are simlar to the unrefined oils except they
have been {yaroéakadss eated in one or nore purification stepszdgoes2ogar ove one
or nore properties. Purification techniques are known in the art and

i ncl ude sol vent extraction, secondary distillation, acid or base
extraction, filtration, percolation and the like. [0095] Re-refined oils are
al so known as reclainmed or reprocessed oils, and are obtai ned by processes
simlar to those used to obtain ref+ned oils and—qften are additionally
processed by techniques directed tp repoval of spgnt additives and oi

br eakdown products. [0096[ Natural pi yisef ul in rmaking the inventive

| ubricants include animal oils, vegel e oils (e.lg., castor oil,), mneral
| ubricating oils such as liquid petfroNéum oils and sol vent-treated or
acid-treated mneral lubricating o Igﬂpf t he paraf|finic, naphthenie or

m xed paraffinic-naphthenic types an ils derived fromcoal or shale or

m xtures thereof. WD 2009/ 064685PCT/ 1 8/ 082944 [ 0097] Synt heti c

| ubricating oils are useful and in¢lud rocarbgn oils such as

pol yneri sed and i nterpol ynerised ol efins | ybut yl enes,

pol ypr opyl enes, propyl enei sobutyle pol y(1- hexenes), poly(1-
octenes), poly(1l-decenes), and m x{ | kyl - benzenes (e.g. do
decyl benzenes, tetradecyl benzenes, , di-(2- ethyl hexyl)-
benzenes); pol yphenyls (e.g.BBBipm s, alkyl ated

pol yphenyl s); di phenyl al kanes, al al kancs, al kyl at ed

di phenyl ethers and al kyl ated di pheayl sul phi des—_ant the derivatives,

anal ogs and homol ogs,ot hereof . or m xt 81Cx Y, tic

| ubricating dWE%an§Pugéa%o??%%ngéFggég%s%gﬁBE%;P%%gﬁh%%é%§§%§fﬂgggsters,

| i qui d est er sAdditipésosp hbis uspe amt dichievigl acibdsddrived. fromr ¢tbyless-braplybmphat e,

trioctyl phosphate, and_the .diethyl ester of gfcane phosphoni.c acid), or
pol yneric t et‘?"&ﬂb’&‘f’%? grafted W @Wha]ﬁﬁt ‘?f@yaflﬁ%a% nBtéOIkﬁhB%‘ﬁﬁoe%nBQﬁe tmiide
Fischer-TropS@hu%eactions and typically may be hydroi soneri sed

Fi scher - Tropsch hydrocarbons or waxes. one._ enbodi nent. oils may_be

|
prepared by al0f72%lcheln aicopmiadigsat £ 5ayj ltfunilfa“??]ﬁtfﬁ%‘{liaé WRigeHandl ddvel | as
other gas-t O'Aﬁﬂ?%ilg%ﬁ%l ln*faiy doALIPLRA bSmefe ﬂ}lél:%)iy@ 3tdupg aMd 8698} M¥brdBNindl SO be

defined as speci n the Anerican Petroleuminstitute (API) Base G|
| nt er changeabgroipsy The dwinoaboholThe diffgrent gmbodinientsr ofipkis amzenttonf glayows:

Goup | (sul phur .c nt. > 0% % g/ [ ]8\{\520 A oAb EeSmd%i §cosi ty
i ndex 80- 120)?0“&1%335?%|°r(lst§|3p it cfr%i“gﬁ’ ’§°<‘§.8 502 R bEamad 5
saturates, Vvi3roshtty 40rnadexto8Es d20)to 1Gr@umnl dtbmé SThephmamoelonb@nhayxde 83 W %
and >90 wt % saturates, .viScosi i ndex > Zq%' oup 1V g | |
pol yal phaol ef’?lﬂgoa(uﬁﬂﬁia)“}l?e’a%dha(lik%l?b)arwnf’afiI n Hlé‘%mﬁi(%t of At ’?tﬂﬁﬁgdthlerr?o&' oups |,
LI, 11, or Tiampibe @ifl Hf shihile cainiR@alvbiftOShby GaeRAE SeshaablaAfhe, G oup |,
Goup Il, Goup I'll, Goup |V, Goup V oil or nixtureé HP?reof .
isopropanolamine, diethanolamine, triethanolamine, N,N-diethylethanolamine,
N,N-dimethylethanolamine, N,N-dibutylethanolamine, 3-amino-1,2-
propanediol, serinol, 2-amino-2-methyl-1,3-propanediol, tris(hydroxymethyl)-
aminomethane, diisopropanolamine, N-methyldiethanolamine, 2-(2-
aminoethylamino)ecthanol, or mixtures thereof.
[0078] In one embodiment Z may be derivable from an alcohol. The alcohol
may be a monohydric alcohol, a polyhydric alcohol, or mixtures thercof.
[0079] Examples of a suitable monohydric alcohol include methanol,
ethanol, n-propanol, n-butanol, n-hexanol, n-octanol, n-decanol, n-dodecanol,

n-tetradecanol, n-hexadecanol, n-octadecanol, isopropanol, isobutanol, tert-

butanol, 2-ethylbutanol, 2-ethylhexanol, 3-heptanol, 3,5,5-trimethylhexanol,
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10Oten the oil of lubricating viscosity is an APl Goup I, Goup Il, Goup
[11, Goup IV oil or mxtures thereof Alternatively the oil of lubricating
viscosity is often an APl Goup Il, Goup IIl or Goup IV oil or mxtures

t her eof [ OW@Qboohreasesount of the oil of |ubricating visegsusyoopossant is
typically the bal ance remaining after subtracting from 100 wt % the sum of
t he anmount of 15the additive as described herein above, and the other
performance additives. WD 2009/ 064685PCT/ 1JS2008/ 082944 [0101] The

| ubricating conposition may be in the formof a concentrate and/or a fully

fornul ated | Lli)l} Id?rﬁ&h%lloc{anl)lhe&}%l tﬂg sJ) %glﬁébn@ué}gg%gidéxﬂsoﬁcﬂfas J{E)t : ona n&rleon isin

the formof a’concen e co oll to
form in VVI"IOl(R)rmnerblallpaa‘ta,llahlef undesrhehib Ittudnflrtaam)lsofolhéex e(fQdee@)meth)S of
conponent s of, inventio qi/ or to

il Lent ot | 1AEPHE P RETPS S o eey Pamtte pOh R HERGE tsBBY o 10700
by wei ght. Oimen4Perd,agmpngi z,edm 18y 83, 32[1&1{&23]6The corrp05| tion opt| onal |y

conpri ses ot her erforna ce additives 0 e.0 ce additives
conprise at 118984 onkExapprlpephe SéiEé@FlRPQE][B’figc a\l/‘ioilegét}cﬁ‘ff{ Eﬁq?’ileelgg' o
detergents, f 1N IR biSIh | WRkacA@§iHoS, mERifoDSdoditd] NElyBérbRr S

di spersants (If)r%)ﬁ}‘ LAY gﬁ fh e@gdglg??%/de\,%‘% aIgor?}u argl 15(1)5 él)l scl o%gd rhlt;a)rel n),

di sper sant vatﬁiquml il ¥aeeals tqtisr glgecreln sry thHwLaddiyaroxymsthykdrnehyl- (1) as
di scl osed hergir fi&}%pggéaleﬁ rﬁlﬁgﬁgﬁﬂ&ﬁalﬁ?g"ﬁt Sty ROYh AL ARGy OBFRopRRL DI tor's,

15 demul sifiers ressan seal I ng_agen s and m xtures
thereof . Typidial |y, (trimdtlyylblpronsha) ed | ubAiheasietgoloi | Wilhidrewmrenancone or

o O o SR BUBIER 208 SR AL bR SRS glgataa T
trihydroxybutanes, trihydroxypentanes, glycerol, erythritol, 2-hydroxymethyl-
2-methyl-1,3-propanediol (trimethylolethane), 2-ethyl-2-(hydroxymethyl)-1,3-
propanediol (trimethylolpropane), 1,2,4-hexanetriol and mixtures thereof.
[0081] In one embodiment Z may be derivable from a thiol, or mixtures
thereof. Examples of a suitable thiol include thioglycolic acid, thioethanol (2-
mercapto ecthanol), Cs.jo-thiol alcohols, benzyl mercaptan, thiophenols, or
mixtures thereof.

[0082] The process to prepare the additive of the present invention may be
either a one pot reaction or a two-pot reaction.
[0083] In one embodiment the invention provides a lubricating composition
comprising:
(a) an oil of lubricating viscosity; and
(b) an additive obtained/obtainable by a process comprising reacting:
(1) an anthranilic anhydride;
(2) a polymer containing either:
(i) an anhydride group;
(ii) a carboxylic acid group; or
(iii) an acyl group; and
(3) at least one member of the group selected from
(i) an amine, wherein the amine contains a primary or
secondary amino-group;

(ii) an alcohol;
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200f 0.01 w %to 20 wt % or 0.05 wt %to 10 wt % or 0.08 wt %to 5 wt %
or 0.1 w %to 3w %of the lubricating conposition. [0104] The lubricating
conposition nmay be utilised in an internal conbustion engine. The internal
conbust i onwen@idnB4ds®Y or nmay not have an EGA. 25[ 0105] IpcTarseooenszodi nent t he
i nternal conmbustion engine nmay be a diesel fuelled engine (typically a
heavy duty di esel engine), a gasoline fuelled engine, a natural gas fuelled
engi ne or a m xed gasoline/al cohol fuelled engine. In one enbodi nent the

i nternal conbustion engine nay be a diesel fuelled engine and in anot her
enbodi mrent a gasol i ne fuell 1The internal conbustion
engi ne nay be a 2-stroke orag)gﬁgg’ agﬁg%QéR@SU|table i nternal conbustion
engi nes incl ude narine dieséh)eﬂgohesﬁnmahcad$bmeplston englnes | ow | oad

di esel engi ne t onobi | e t ruck b nt
conpositign f®p8§ ﬁ@%Pﬁﬁﬁm %ﬂn%%rmﬁFpﬂeeﬁandég} %ﬁépfggﬁgn
engi ne | ubri Ct&BtprddeEmEﬁSKI)Va&LdQB) fdlmesmyphwuonpmls p]hpthnq;r@ctucsfmniephat ed

ash (ASTM D-874) content. The sul phur cont f the e oil bri cant
may be 1 Wt oat heegdescrificdgag Qing, pst-fredec ?ﬁtﬁ t t%ff/g’é |3é1§§d“ 0.3 wt

% or |ess. g hRIuEl| dRprise Anhel Iso 1dRe subcihinEidé amge of
0.001 w @6to %ﬂ&ﬂ @§¢%§ﬁ%i 1w @6Fgf0 b 9@6Ba% phosphor us cont ent
may be 0.2 wmey be drdved from palygiping, ok nP%'é’émtlBg IgRchgn 89&611% foF 21098, or
even 10 0.06 .. % or4hgss, 0.055 wt % or less, or 0.05 wt %or less. In one
enbodi ment the pho p orus content nay be 100 ppmto 1000 pp or 325 ppmto
700 ppm The totgl syyphated ash content may be 2 wt @6or | gss, or 1.5 w %

or less, or 1.1 wt r e w b or/Téde o Zor | ess, or
0.5 wt %or less. | 'Eygiggéﬁﬁen “Fhémgﬁ(ghated asﬁI ntgnay be 0.05
w %to 0.9 w % or \150.1 wt %to 0.2 wt %to 0.45 wt

enbodi nent the Iubrlcgtlng conposition iis an engine oil, mhéTeln t he

| ubricating conposition is characterised as having at | east one of (1) a
sul phur content of 0.5 w %or less, (iil) a phosphorus content of 0.1 wt %
or less, and (iii) a sul phated ash content of 1.5 wt % or less. 20[0109]In
one enbodi nent the lubricating conpositiyon is suitable for a 2- stroke or a
4-stroke marine diesel internal conmbustion engine. In one enbodi ment the

mari ne di esel conbustion engine is -stroke engine. The ashless antiwear
agent of the invention may be a marine diesel lubricating
conposition at 0.01 to 20 wt % or =05 to 10 wt % or 0.1 to 5 wt
0 o) HoN
Pib NH N NH
v o o
0 o)
0
NH
J ;::
HoN

[0085] The nature of the polyisobutylene (Pib) may be the same as
described above. A person skilled in the art will appreciate that although the
product shown above shows four moles of isatoic anhydride reacting with the
amine other products may be derived from one or two isatoic anhydride
pendant groups. It is believed that where one mole of isatoic anhydride reacts
with the polyisobutylene succinimide the reaction kinetically reacts with a

primary amino group. The reaction scheme may be represented by:
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25A. 10110] The foll ow ng exanples provide illustrations of the invention.
These exanpl es are non-exhaustive and are not intended to limt the scope
of the invention. EXAMPLES 30101111Preparative Exanple 1 EX1 : 1200 g of a
pol yi sobut wiehe@kesi ni m de (the pol yi sobutyl ene has a pagnisedosassedsage

nol ecul ar wei ght of about 2000, and an et hyl ene pol yam ne bottons am ne)
and 23.8 g of diluent oil are charged into a vessel and heated to 155 C

| sat oi ¢ anhydride (32.6 g) is added portionwi se and the vessel held at 155
C for 4 hours. The resultant product is filtered, giving a product with a
nitrogen content of 152 wt %and a yield of 1197g. 5[0112] Peparativemle 2
(EX2: A sol utionPi 1 ngdinph am iN:nB}-DJngne is chayged{ wth isatoic
anhydride such that[t m Radt ph Ha and i satoi drode are in a
1:1 ratio, heated t ef l ux tenperature under a nitrog $ere, and
stirred for 6 hours. ‘After cooling the resultant product isy sotated via
filtration yielding a dark-blue powder. |10101131Preparati ve Exanple 3
(EX31: is prepared in a simlar manner fo EX2, except aniline is used as
the reactive amne. [0114] Preparative Exanple 4 (EX4): is prepared in a
simlar manner to EX2, except N, N-di nethyl-benzene-1,4-di amne is used as
the reactive amne. [0115h Preparative anple 5 (B}p): ‘A solution of ben
zyl am ne in tol uene @p_i h Mmﬁﬁ:jﬂwd ide, such that
benzyl am ne and isatoic[a ri de_are N\ HJN-L/ 1 ath-c }d stirred at room
tenperature under a nit en atnosphere for 2 houy's. product is
isolated via filtration yphelding an off-white powder. [0116] Preparative
Exanple 6 (EX6); is epared in a simlar nner to EX5, except that
phenet hyl ani n@?‘)?@ usﬁé" SeacipR sp PRAYE QWP .alsé’o["@ﬂlff]@Pb’pi@a@??&heﬁxaml e 7
(EX7): A sol ulgdl?djlkﬂ%n@ﬁih}ainﬂﬁesi desébddanegve.s charged with isatoic anhydride
such that the aniline and isatoic anhydride are in a 1:1 ratio, heated to
reflux tenper@O87le uhderc embrdimepdhc ALYpBEphEFWIdes AdlUBTIFHIELOMOSHEIRours. A
second equi valgnt.i@f,.1 satoi ¢ anhydride is added and the reaction held at
reflux tenperature under a nitrogen atnosphere for 2 hours. 25 After

cool i ng the resul t(@nan gil ofilibricaténg wedasitedandi a filtration yiel ding an

of f-white powder.

(b) an additive obtained/obtainable by a process comprising the steps of:
(1) reacting an anthranilic anhydride (typically isatoic anhydride)
with either:
(i) an amine, wherein the amine contains a primary or
secondary amino-group;
(i1) an alcohol,
(iii) an aminoalcohol; or
(iv) a thiol, to form a product; and

(2) reacting the product of step (1) with a polymer containing

cither:
(1) an anhydride group;
(ii) a carboxylic acid group; or
(iii) an acyl group, to form the additive.
[0088] The process outlined above, may be considered to be either a one-

pot or a two-pot process. A one-pot process typically charges all reactants into
a vessel before forming a product. The two-pot process typically reacts (1) and
(2) in a vessel before later reaction with (3). Irrespective of whether the

reaction is performed by one-pot or two-pot process it is believed that the
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[0118] Preparative Exanple 8 (EX8): A 2-L, 4-neck flask equipped wth an
overhead stirrer, thernowell, subsurface inlet with nitrogen |line, and
Dean- Stark trap with condenser is charged with 3000 g conventi onal

pol yi sobut wioeledkssucci ni ¢ anhydri de (pol yi sobutyl ene peaarsaoogusther aver age
nol ecul ar wei ght of 2000) and 3507 g diluent oil and heated to 110 C. The
product fromEX2 (539 g) is added and the tenperature increased to 155 C
and held for 6 hours. The product is filtered, giving a viscous oil with a
nitrogen content of 1.07 wt % and a yield of 6629 g. [0119] Preparative

Exampl e 9 (EX9).. A;2-L -heck. f By | Jrrer,
t her mowel |, st lgﬁrrnfhgcaélh?’%luget ﬁl\%tmlatulj{af%%cttg%ﬁﬂfgﬁgtggﬁ%gﬁg%%%gﬁg{l g’t rap
wi t h condenseiminsalestar] getdohwil bhthid@lto dowh & potduad thyl macto withahy pelybgt.yl ene

succi ni ¢ anhydride (polyisobutylen as, a nunber average | ecul ar _wei ght
of 2200) and @Qgﬂed f@e ﬂ‘?feés.es#écrgl?%dﬁ]%otvef WS%etl?Xﬁarng ? trTﬁRsa added"and t he
tenperature iRapeanedid hekbibdbddwelidof ol odshatits]70Tiee product i s
filtered, givi ngQ/]a viscous oll with a nitrogen ,cgntent f1.9w % 10

[0120] Pre ark0PUe DEbg repstom may or mayepdt B9 SYKICE U JpAC WK Obder head

stirrer, t hersgﬁw&'t.' ExAHRRY § £ QuitdH185 o NEAtNinBIukE ARENY bilEhen2Bick, amby1 St ar k
trap with condenser Is charged wth 600 g conventional polyisobutyl ene

succi ni ¢ anhybimizeres, (glotns, soloney fldpebpresne Tnrabe tetahydeieragp peurtaicswei ght
of 2000) and £69 g diluent oil and heated to 110 C. The product from EX3
(75 g) 15 is addéd and the tenperature increased to 155 uC and held for 10
hours. The pr@d9tt i Thé idacdorhaydievpmipracd iiscivug a0 br g irdertaatmospheysn

content of 0.75 wt % and. i.el f 1268 g. 121] Preparatiyve le 11
(EX11): A 2- L],zxaA@Hlﬁst Q?fslué{glfégelﬁﬁ‘iqp%@&sé]ef%%é"rl.‘[“gevﬁ%oéﬁ% Sti'erer f-"%;‘(%e mowel |,
subsurface i nhigbgai.th nitrogen line, and Dean- 20 Stark trap with
condenser is charged with 381 g. direct alkylation polyisobutyl ene succinic
anhydri de (p%&@ﬂ%ﬁ%ﬁ%numer aver age nol ecul ar wei ght of 2200)
and heated tojgha®) C. THde|preekued (fcfn%sﬁi?&]?l (Bfhpdiked Sardgledondbliiging

tenperature increased to 150 C and held for 4 hours. The product is
filtered, givvingpsityvi Seelusilsi incliidenngtursl tandgermtecict eids: off deroed wffom, 25and a
yi el d of 403 r [ GEXL ) refife 2 rhfindt BELKe-f | ask
equi pped withg%dﬁl’%%é‘rﬂﬁgaﬁ&s%t?eﬁlrh’}é‘?‘f’@tﬁﬁe@r?gﬁf,%u%asrﬁrlf ace Inlet wth

ni trogen | i nesefiandloideamt mBttarek thareqd. wi t h condenser is charged with 817 g

Cinbor aveyLolgo88) POLkkRRY DML SRERYE S chlnEa ANOUEY hOR L RALY BPRHRMLRNe has 2
source generally without (or with little) further purification treatment.
[0094] 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.
[0095] 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
are additionally processed by techniques directed to removal of spent additives
and oil breakdown products.
[0096] Natural oils useful in making the inventive lubricants include animal
oils, vegetable oils (c.g., castor oil,), mineral lubricating oils such as liquid
petroleum oils and solvent-treated or acid-treated mineral lubricating oils of the

paraffinic, naphthenic or mixed paraffinic-naphthenic types and oils derived

from coal or shale or mixtures thereof.
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30 nol ecul ar wei ght of 2200) and heated to 110 C. The product from EX4 (81
g) is added and the tenperature increased to 150 C and held for 4hour The
product is filtered, giving a viscous oil with a nitrogen content of 1.32
w % WO R0RBGAR4e85PCT/ US2008/ 082944 [ 0123] Pr epar at i weTHsampheoiu3 ( EX131:
A 2-L, 4-neck flask equipped with an overhead stirrer, thernowll,
subsurface inlet with nitrogen |ine, and Dean-Stark trap wth condenser is
charged with 480 g conventional polyisobutyl ene succinic anhydride

(pol yi sobutyl ene has a nunber average nDIecuIar wei ght of 5 2000) and 547 ¢

dil uent oil ﬂ ’ﬂeat gn clilu%i]g%u gllpr eI géfpor{?&;‘@ﬁéde(ﬁ Igzar'oén %q{sie‘d and

t he terrperat I'ncre ours he product is
filtered, gi vsulotg as vpcslgrmusscmi | anwj tutrteepotymerrmgén obedms efe.g.of p(ﬁlyBl?tyWne% and a
yield of 1027

. Pr eparati v anpl e 4 X14: 2- 4- k flask
aui pped wi ¢ PPRRTGUS nede e Pu iR ehebitar D’ R el BIE i ¢
nitrogen li lneoot@l-md) Dg@my(i&cae&les) apnwi trhlxﬁﬁgﬂeg&ee’oﬂ Sakkl_gab@adnw tfe.g/50 g
conventi ona YISO uty ene succ| ni ¢ annydr | IS t as a
nunber aver agfgodt%‘f erAcars: V\é?t&}ﬁiﬁcﬁk’e%@% &H&?ngﬁﬁﬁg% u‘gneté %]ilﬁﬂ%fﬁ' “heat ed
to 110 C. Thebe‘ﬁ%&fyd):tp(;lg ?%6(&%14)1@%@1@ @&H%y@sncm el eyERIRh IS

increased to 155 C hour s uct is filtered,

gi ving a vi scéinkenyl Iaﬂvﬁnﬁﬁ Qikﬂia‘teﬁio@}@helt}’érﬁtﬂéﬁwssoﬁ‘lkﬂla‘?@ diphenvhrrdheas yind| d of
1616g. [0125] all?\%lg L@éﬂeﬁ&eﬂﬁﬂldé ddlthe ﬂep\?ﬁ&eg la’iﬁff)ﬁ?ghﬂ H&ﬁglo% tHer&yt

overhead stirr subsurface 1nlet wth nitrogenline, and
Dean- Stark twraplxwmhtlmmm(ﬂenser is charged with 923 g direct al kylation 20

pol yi sobutyl e ucejni ¢ b n er age
nol ecul ar wei @ﬁ?ﬁ %6) h%]ﬁea”t “%Qfog % E}%d“fﬁ %Og%duc%&gr@%lk% (112 g
is added and PheubehPENOAL dureaetsnmrqealsedextsooﬂﬁl&)s@lmud-chﬁlamﬁg)amds Hougr,s. The
product is filtere iving a.vi with a nit gen co nt of 1.2 wt
% and a vyi el dt“&feS@geﬁg Beg o ¥ 61 E%ﬁpg?tiev@néxg}?pldéetﬁﬁ r}.t % AT

4-neck flask bR aMd)h oanpay%fi@at@tr&ﬁydrémanst hcﬂymwbl mlwbgurbfeace
inflet wwth ni ogen line, and Dean-Stark trap with condenser i s ch rged

with 400 g etProfesd-Br Bisghankopshdryetons gndryeigay may sl yideoigemmg

(commer ci al | ypaual 6" Hr, agyl nidhi ¥ast Iy and
heated to 110F Tthll9 S?gglﬁrcdt O?BHIIElX aIAWE;ESZ |Is1 ad gﬁ%%(g in one IB%:tleon The
b

tenperature |mrepired hyaksscheo Ti@BeiC gandohiabid aynthdiiset prosedsae asuvell fasr 6
hours. The restﬁl fant, Hfog&’cﬂ is filtered giving a viscous oil with a

ni t rogen cont Bnt" 8. 43" W "% and a yield of 1331 g. [0127] Preparative
Exanpl eLi _7: j0999)r epoiledfilubricaghgivisavsityamay alsbaXkbdefexd eptsp&ifedyirdileuent oi |

N1t ogen. cont SRETGH Geatee Hskhie SAgperars Ot By BB TPt ve
Exanpl e 18 (Exd8}ivei Ib@sepcslegafu §l atdNasafosliowis] erfoupay(sh@hﬁEx&ﬁeme»m@om 947 ¢
difuent ofl Ignd%}ai e\Czjvt %saturatespggggs?tgl 1(1)1]:16XE§((? 120); C?roup II (sulphur content
5 <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 1V (all polyalphaolefins (PAOs)); and Group V (all others not included
in Groups I, IL, III, or IV). The oil of lubricating viscosity comprises an API
Group I, Group II, Group III, Group IV, Group V oil or mixtures thereof.
10 Often the oil of lubricating viscosity is an API Group I, Group II, Group III,
Group 1V oil or mixtures thereof. Alternatively the oil of lubricating viscosity
is often an API Group II, Group III or Group IV oil or mixtures thereof.
[0100] The amount of the oil of lubricating viscosity present is typically the

balance remaining after subtracting from 100 wt % the sum of the amount of

15 the additive as described herein above, and the other performance additives.
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used. The product has a nitrogen content of 0.27 wt % and a yield of 1290
g. [0129] Preparative Exanple 19 (EX19): is prepared in a simlar way to
EX16, except 921 g diluent oil is charged and the product of EX6 (36 g) is
used. The pigodubads4dd®s a nitrogen content of 0.31 W % aad/uws2008es2d4s0f 1296
g. 10 [01301 Preparative Exml .0D(20 : A 2-L, 4-neck flask equi pped with an
overhead stirrer, thernowell, subsurface inlet with nitrogen |line, and
Dean-Stark trap with condenser is charged with isatoic anhydride (58 g),
am nodi phenyl ami ne (65 g), and diluent oil (351 g) and heated to 110C for
2hour Polyis |l e Il yen ) oil is
15char ged toollta#ﬁflagﬁgﬂ%ﬂ:cghﬁ%gg%p Pg‘gg‘?ﬁg?%gé tgﬂg%%iog%a% I(Cg?tll‘?jtg and

di l uent oil i@sdéonplfetiel fprradded tulbelcauEacﬁﬁ thre {ubmisetizg upmpbsitibmmfeié@ed to

160C and held _at that te ture for 10 .h her r ct is
filtered giviAgH ’sscghgpm P™i T'h® 8K nrtroageergwclznoc-r!l;t e &g@ W? ?[gnd a
yield of 1300ac@1t1d1ﬁl$ﬂ]t(?ﬂ:‘@’ﬂﬁﬁr&b¢h\bﬁ: cE)qarpattea thl&(hEd(Zlilb)rtcaﬂt),ZthI:,ratd}m’émle fl ask
equi pped with 20 an overhead stirrer, ther | ], subsurface inlet with
nitr ogelfi | i ne®! SRIEPIHEAL- ‘thg‘rekmf’ PO Wec%lﬂg’iﬁgfé?c Hg A5y %84 satoi ¢
anhydri de (58jiflient 8/iihd1R& ﬁr%?’raﬂées gndoglkd yentoyoivkigh834 W)20adiheatbed to

110C for 2 h then 130 for hours. Pol yi sobutyl ene succi nic anhydri de (600
g) and dil uenteight. (334 g) is charged to the flask. Once the

pol yi sobut yl AGc2RRYMARde and diluent oil is 25 conpletely added
the reaction EQ%‘?%‘EFII%—I’&eC_@s_ﬁ—MCfeased to 160 C and held at that tenpeiature
for 10 hours.[0TH2 red p@mpog@h@dupmonaé,lyfqolmmrseﬁogxevmnrg"oananm@ddléwes| with a
nitrog cont 0 ] ive
Exanpl 382 ﬁﬁ?& ﬁg?_rmaj} “F a%fv as%ﬁgqﬁel %tpeg Ofg%%%\?/edf %C%R@{O?%I rrer,
t her mowel |, sﬂb&uftiaﬁ@dxﬁaﬂseﬂewgehtsn|f1twtug]emot11fmes, mﬁd/eﬁleagbntﬁ&oﬁtoa]mh trap

h d h d I
oo 5t Dyt dut T 5ol Ry racliphgny! am ne

et hyl ene- pr opyd-6R§ cﬁ%wannefsc&ﬁtgfrh@aﬁwst (otA&d @he tRnddivaler Ksanmme(oi al |y
avai |l abl e as Lucant OA- 5320H) and diluent oil (125 g).is .charged to

the flask. On#e tswes@ob@]eyﬁeﬁxta%e @mSﬁ@rﬁta&?mS BB AYI et WRY HIHRIPHhe
reactiqg t enpgr Atk ﬁoﬁ%@?&?g&s%ﬁtéggﬁ s%ﬂldéeig‘én@tanﬁhﬁkuﬁ@s%@fe%fur e for

S hours. The resultant I'tered giving a viscous oil with a

ni t rogen SConTmtalb’f fwllﬁfomnul%v@th@rasayn@wdl vill todaingond o1 3BYPOEFAeEL i ve
Exanpl e 23 (Ex%gc)r nce a&ﬁhﬁe neck flask equi pped with an overhead stirrer,

t her mowel |, sUBSOPFACE SN wit h nitrogen |line, and Dean- Stark trap with
condenser is mldasmeblAmtlidanbﬁat oi ¢ anhydri de (25 g), aniline (14 g), and

di luent oil 3) d te 0.110 C for 4 e ropyl ene
copol ymer gragﬁg ?H gV%OSﬂWBY?Iﬁ@H I%%b%?&g?ﬂc}(’&l E%‘f*?tntbl?f”r% 54qg) is
char geagt o t her §. bﬁSvK %@g@vatm &0N0% Wires tandl waioh,ugnt.ooivt % & Seapheirel y
added the reaction tenperature is ingreased to 160 C and held at that

tenperature fod V8 "hdRPsvt ARl theSihricatine (BRATES s filtered giving a viscous
oil with a nifyiggen ROt GibkicHind: dnpsittdndnglay@ ¥d ehiflisell 42 1dn Ginternal

combustion engine. The internal combustion engine may or may not have an
EGR.

25 [0105] In one embodiment the internal combustion engine may be a diesel

fuelled engine (typically a heavy duty diesel engine), a gasoline fuelled engine,
a natural gas fuelled engine or a mixed gasoline/alcohol fuclled engine. In one
embodiment the internal combustion engine may be a diesel fuclled engine and
in another embodiment a gasoline fuelled engine.

30 [0106] The internal combustion engine may be a 2-stroke or 4-stroke

engine. Suitable internal combustion engines include marine diesel engines,
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15101341Preparati ve Exanple 24 (EX24): A 2-L flask is charged with 1238 g
of a nmal ei nated et hyl ene- propyl ene copol yner (80,000 Wh, 2.25 wt % nmalcic
anhydride) dissolved in Goup | diluent oil (87 w 9% containing butyl ated
hydr oxy t olvgen®/oeidsd WM % . The solution is warnmed to Pe@/uvS2000d298t i rring.
The product fromEX2 (13.2 g) is slurried in Surfonic(r) L24-5 surfactant
(56.4 20 g) and charged to the reaction. The mxture is stirred at 160 C
for 16 hours. Dinethylam npropylamne (0.7 g) is charged to the addition
funnel and added drop-wise to the flask. The material is stirred at 160 C
for 1 hour. I SQhut L0 G- .anghydri de f ot

di et hyl et hanévga(rgjloﬁeE 1?{83%%%3%%?%‘1%&% ggg{‘k%‘fg}%%f ggasaﬁrglo%fQ%d éSuCli{s
charged to thmgadsiti on funnel and added 25 drop-wise to the flask. The

material is | rred at Q C.for an.additional hour. Th u i

i sol at ed ands@mjled.’P}‘I%%’%B?%Iﬁlﬁ??lpffgﬁf“égonrsanom i%n@wco%bﬁftfﬁog@%aﬁgy P %e
reaction yi elglithisle 131 ang. enktik3hibRec@pait@bpocavéodnht esubfhuf, EXRBphords 2+ L i s
charged with 1000 of a _mal ei ed et hyl ene- pr.opyl ene, copol yner (80, 000
e 528" OB Bd AT oF P ool T THRRSTsT 3 019 TS OF1 (5. 4
w9 cont ai NiyKgcdau inal HeadwhyAsox%Ys, bPb 8eREY(d2-1dss\br §% - wtlRer Sk Usr @B |S
warnmed to 160 Cwth Stirring. The product fromEX3 (9.3 g). is charged to
the reacti on.wiTHeotess ufeons cbpdimeat thetsulidor conigpt maydgrid the range of

Di et hyl ani napg@py} i 9,9 0.61 G013 966 3 @t vhe 1addrbbidrfuagen and
added dr op-wqggﬂt%km&?lsggtk./’%ed ?flafq{gr/i gf@iis%t/?rred%at I%%O Cfor 1 hour.
The t enper at ungy bs 0l2owePedr 1es1d50.C wan% e losd, ywir Solidt vt ener gscirriven

anhydri.de pr t with diethyl ethanol am pi i - 5
corer 4} (B0 8 SRR PRI YR bR Bl Ao R 0 e
to the fl ask.thdprosphbdeisicahtensmay iberléd pam H1HOC pbat, oad2a gt toGid&lppin. hour .
Surfonic(r) 4-5 surfactant, (17.8 [ s,charged to t adgdi tion funnel and
added dr op- V\AL@E’ tlofi‘?tsﬂlé’%f‘tleasaﬁhgﬁ’bte‘ff‘rfgg¥ hﬁﬁe‘?‘ta{" rgle%f)ﬁtﬁg Wg(f" ot f%is_tgrc for 1
hour. Goup 11 1ditlkeptesdidr (W &) letsS oE DA PR drdcisher addiA st 1€44nnel and
added drop-wse to the 10 flask at 115 C and the material is stirred an

addi ti onal 1 di§uwmboriiaenrtie selphatd jagh conterf BAY be Ot “THe 09 Bl ©° cont ai ns
0.14 wy5% ni tg pggn, %g_zmeyortggggivpg%yi eld is 1152g. Rheology Test [0136]A
series of sanples prepar ed/a ove are evaluated in a drain oil 15 rheol ogy
test. The sanifled] arkn basebodiresdithe lobiicatingr¢osenesiion ishan ¢wgisal Phur
phosphorous and _ash,content.. The I: ct from
t he preparat i‘@@er 1%&%%2?& rg%rcioglé)gga %\G}ESZ.C #Egéglé%%pa%ge@qgﬁg&a%%ﬁt%Igg#usi ng
the oscil | ati@na sllpbhrogytdne st 0\ WhY%aorTlAss, (iSk & phespherudARBOBINfr héovidber in
oscillation node. The .test geonetry i 40 mm flat top plate, and the
sanpl e 20 is Pl'&Betf @Ple?:?‘flgh%ﬁﬁshﬁ?é‘?@?% P\?é’Yti%ilS’Ir “emperat ure peltier
plate of the phegret B oncl BRLSERRLE thealuBriPdtBrgStR@fodiohois s3allledond-at a
shear stress of 0.080 Pa to ensure that all sarrqPI es have a simlar baseline

shear hi st or ystrokReos gnreioksr BaBPe ety 1 18tErti FYBPEent BR81%° mi Hut®S before
the oscillatigmJ@abnd Gl MhddAlRE] HRHuSAPLESInEE CRWbELEMiRL fOk a
further 1 m nute between each 25 tenperature Sstep. Sanple evaluation is

per for med wi t4shkess enfiecat agentsofeds invsntien maycbpstdded tat# apaiingf digsde,
covering the ture I 14 S i th ST isst.aken at a
total of 30 p%?ﬁ?ig{n%é% |§Sﬁﬂgeaé@aoslttgc%6‘g‘? J/ég)(gr%aoge{orr%du u/g,o‘%?ﬁg less defi ned

i n nor&sdetai%.in The Rheol ogy Handbook, Thomas G Mezger (edited by Urich

Zol 1), Publis by Vi ngentz, 2002, |SBN 3-87870-745:2 .30 p. 117,
General |y, bemgw r ei[h‘? fogﬂ)éﬁigg S ey oy e 1@5%)51%%5 ‘\?\f%ﬁ l%veflgl\%%r E}Ee val ue.
The data obt aivagfhldsSars hiiedhaudtalel shdlarel bt idtdnded to GaPlthd ScapebafSthei ne
sooted drain oil, G ratio is calculated froma ratio of a of each

candi dat e spedV&¥ ¥y that of the equivalent reference oil to provide a

nor mal i sed nepguhgpiafs reduction in structure buil d-up.
30 [0111]  Preparative Example 1 (EX1): 1200 g of a polyisobutylene

succinimide (the polyisobutylene has a number average molecular weight of

about 2000, and an ethylene polyamine bottoms amine) and 23.8 g of diluent
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[0137] I n each case,

the calculation of G Ratio is made by conparison to a

representative sooted drain oil. The sooted drain oil is analysed prior to
each 5sanple to allow G ratio calculation. [0138] The results obtained for
t he t heol ogy Be@eRst est i ndicate that the additive of pchaskovs/esison
reduces soot structure built-up relative to untreated drain oil. WO
2009/ 064685PCT/ US2008/ 082944 Tabl e 1 Sanpl e Contai ni ng Preparative Exanple

Treat Rate (wt

% on actives basis) G Ratio COMP1 1 EX1 0.25 0.32 EX1

10

15

20

25

30

oil are charged into a vessel and heated to 155 °C. Isatoic anhydride (32.6 g) is
added portionwise and the vessel held at 155 °C for 4 hours. The resultant
product is filtered, giving a product with a nitrogen content of 1.2 wt % and a
yield of 1197 g.

[0112]  Preparative Example 2 (EX2): A solution of aminodiphenylamine in

toluene is charged with isatoic anhydride such that the aminodiphenylamine
and isatoic anhydride are in a 1:1 ratio, heated to reflux temperaturc under a
nitrogen atmosphere, and stirred for 6 hours. After cooling the resultant
product is isolated via filtration yielding a dark-blue powder.

[0113]  Preparative Example 3 (EX3): is prepared in a similar manner to

EX2, except aniline is used as the reactive amine.

[0114]  Preparative Example 4 (EX4): is prepared in a similar manner to

EX2, except N,N-dimethyl-benzene-1,4-diamine is used as the reactive amine.

[0115] Preparative Example 5 (EX5): A solution of benzylamine in toluene

is charged with isatoic anhydride, such that benzylamine and isatoic anhydride
are in a 1:1 ratio, and stirred at room temperature under a nitrogen atmosphere
for 2 hours. The product is isolated via filtration yielding an off-white powder.

[0116]  Preparative Example 6 (EX6): is prepared in a similar manner to

EXS5, except that phenethylamine is used as the reactive amine.

[0117] Preparative Example 7 (EX7): A solution of aniline in toluene is

charged with isatoic anhydride such that the aniline and isatoic anhydride are in
a 1:1 ratio, heated to reflux temperature under a nitrogen atmosphere, and
stirred for 3 hours. A second equivalent of isatoic anhydride is added and the
reaction held at reflux temperature under a nitrogen atmosphere for 2 hours.
After cooling the resultant product is isolated via filtration yielding an off-
white powder.

[0118]  Preparative Example 8 (EX8): A 2-L, 4-neck flask equipped with an

overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 3000 g conventional polyisobutylene
succinic anhydride (polyisobutylene has a number average molecular weight of
2000) and 3507 g diluent oil and heated to 110 C. The product from EX2 (539
g) is added and the temperature increased to 155 °C and held for 6 hours. The
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product is filtered, giving a viscous oil with a nitrogen content of 1.07 wt %
and a yield of 6629 g.
[0119]  Preparative Example 9 (EX9): A 2-L, 4-neck flask equipped with an

overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
5 Stark trap with condenser is charged with 361 g direct alkylation
polyisobutylene succinic anhydride (polyisobutylene has a number average
molecular weight of 2200) and heated to 110 C. The product from EX2 (64 g)
is added and the temperature increased to 150 °C and held for 4 hours. The
product is filtered, giving a viscous oil with a nitrogen content of 1.9 wt %.

10 [0120] Preparative Example 10 (EX10): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 600 g conventional polyisobutylene
succinic anhydride (polyisobutylene has a number average molecular weight of
2000) and 669 g diluent oil and heated to 110 C. The product from EX3 (75 g)
15 is added and the temperature increased to 155 °C and held for 10 hours. The
product is filtered, giving a viscous oil with a nitrogen content of 0.75 wt %
and a yield of 1268 g.
[0121]  Preparative Example 11 (EX11): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
20 Stark trap with condenser is charged with 381 g direct alkylation

polyisobutylene succinic anhydride (polyisobutylene has a number average

molecular weight of 2200) and heated to 110 C. The product from EX3 (29 g)

is added and the temperature increased to 150 °C and held for 4 hours. The

product is filtered, giving a viscous oil with a nitrogen content of 0.91 wt %
25 and a yield of 403 g.

[0122] Preparative Example 12 (EX12): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 817 g direct alkylation
polyisobutylene succinic anhydride (polyisobutylene has a number average
30 molecular weight of 2200) and heated to 110 C. The product from EX4 (81 g)
is added and the temperature increased to 150 °C and held for 4hour The

product is filtered, giving a viscous oil with a nitrogen content of 1.32 wt %.
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[0123]  Preparative Example 13 (EX13): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 480 g conventional polyisobutylene
succinic anhydride (polyisobutylene has a number average molecular weight of
5 2000) and 547 g diluent oil and heated to 110 C. The product from EX5 (72 g)
is added and the temperature increased to 155 °C and held for 4 hours. The
product is filtered, giving a viscous oil with a nitrogen content of 0.87 wt %
and a yield of 1027 g.
[0124]  Preparative Example 14 (EX14): A 2-L, 4-neck flask equipped with

10 an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 750 g conventional polyisobutylene
succinic anhydride (polyisobutylene has a number average molecular weight of
2000) and 854 g diluent oil and heated to 110 C. The product from EX6 (114 g)
is added and the temperature increased to 155 °C and held for 6 hours. The

15 product is filtered, giving a viscous oil with a nitrogen content of 0.75 wt %
and a yield of 1616 g.

[0125]  Preparative Example 15 (EX15): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 923 g direct alkylation

20 polyisobutylene succinic anhydride (polyisobutylene has a number average
molecular weight of 2200) and heated to 110 C. The product from EX7 (112 g)
is added and the temperature increased to 150 °C and held for 4 hours. The
product is filtered, giving a viscous oil with a nitrogen content of 1.2 wt % and
a yield of 928 g.

25 [0126]  Preparative Example 16 (EX16): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with 400 g ethylene-propylene copolymer
grafted with maleic anhydride (commercially available as Lucant®A-5320H)
and 941 g diluent oil and heated to 110 °C. The product of EX2 (46 g) is added
30 in one portion. The temperature is then raised to 160 °C and held at that
temperature for 6 hours. The resultant product is filtered giving a viscous oil

with a nitrogen content of 0.43 wt % and a yield of 1331 g.
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[0127]  Preparative Example 17 (EX17): is prepared in a similar way to
EX16, except 912 g diluent oil is charged and the product of EX3 (32 g) is

used. The product has a nitrogen content of 0.31 wt % and a yield of 1289 g.
[0128]  Preparative Example 18 (EX18): is prepared in a similar way to
5 EX16, except 917 g diluent oil is charged and the product of EX5 (34 g) is

used. The product has a nitrogen content of 0.27 wt % and a yield of 1290 g.
[0129]  Preparative Example 19 (EX19): is prepared in a similar way to
EX16, except 921 g diluent oil is charged and the product of EX6 (36 g) is

used. The product has a nitrogen content of 0.31 wt % and a yield of 1296 g.
10 [0130]  Preparative Example 20 (EX20): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with isatoic anhydride (58 g),
aminodiphenylamine (65 g), and diluent oil (351 g) and heated to 110 °C for
2hour Polyisobutylene succinic anhydride (600 g) and diluent (351 g) oil is

15 charged to the flask. Once the polyisobutylene succinic anhydride and diluent
oil is completely added the reaction temperature is increased to 160 °C and held
at that temperature for 10 hours. The resultant product is filtered giving a
viscous oil with a nitrogen content of 1.1 wt % and a yield of 1300 g.

[0131]  Preparative Example 21 (EX21): A 2-L, 4-neck flask equipped with

20 an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with isatoic anhydride (58 g), aniline (33
g), and diluent oil (334 g) and heated to 110 °C for 2 h then 130 for 2 hours.
Polyisobutylene succinic anhydride (600 g) and diluent oil (334 g) is charged to
the flask. Once the polyisobutylene succinic anhydride and diluent oil is

25 completely added the reaction temperature is increased to 160 °C and held at
that temperature for 10 hours. The resultant product is filtered giving a viscous
oil with a nitrogen content of 0.64 wt % and a yield of 1236 g.
[0132]  Preparative Example 22 (EX22): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
30 Stark trap with condenser is charged with isatoic anhydride (25 g),
aminodiphenylamine (28 g), and diluent oil (762 g) and heated to 110 °C for 2

hour ethylene-propylene copolymer grafted with maleic anhydride
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(commercially available as Lucant®A-5320H) (375 g) and diluent oil (125 g) is

charged to the flask. Once the copolymer and diluent oil is completely added

the reaction temperature is increased to 160 °C and held at that temperature for

8 hours. The resultant product is filtered giving a viscous oil with a nitrogen
5 content of 0.47 wt % and a yield of 1234 g.

[0133]  Preparative Example 23 (EX23): A 2-L, 4-neck flask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-
Stark trap with condenser is charged with isatoic anhydride (25 g), aniline (14
g), and diluent oil (733.3) and heated to 110 °C for 4 hours. Ethylene-

10 propylene copolymer grafted with maleic anhydride (375 g) and diluent oil
(125 g) is charged to the flask. Once the copolymer and diluent oil is
conpletely added the reaction temperature is increased to 160 °C and held at
that temperature for 8 hours. The resultant product is filtered giving a viscous
oil with a nitrogen content of 0.31 wt % and a yield of 1211 g.

15 [0134]  Preparative Example 24 (EX24): A 2-L flask is charged with 1238 g

of a maleinated ethylene-propylene copolymer (80,000 Mn, 2.25 wt % maleic
anhydride) dissolved in Group I diluent oil (87 wt %) containing butylated
hydroxy toluene (0.1 wt %). The solution is warmed to 160 °C with stirring.
The product from EX2 (13.2 g) is slurried in Surfonic® L24-5 surfactant (56.4
20 g) and charged to the reaction. The mixture is stirred at 160 °C for 16 hours.
Dimethylaminpropylamine (0.7 g) is charged to the addition funnel and added
drop-wise to the flask. The material is stirred at 160 °C for 1 hour. A
polyisobutylene succinic anhydride product with diethylethanolamine (typically
an aminoalkyl-ester salt) (19.9 g) is charged to the addition funnel and added
25 drop-wise to the flask. The material is stirred at 160 °C for an additional hour.
The product is isolated and cooled. The product contains 0.18 wt % nitrogen
and the reaction yield is 1315 g.
[0135]  Preparative Example 25 (EX25): A 2-L is charged with 1000 g of a
maleinated ethylene-propylene copolymer (80,000 Mn, 2.25 wt % maleic
30 anhydride) dissolved in Group II diluent oil (85.4 wt %) containing butylated
hydroxy toluene (0.1 wt %). The solution is warmed to 160 °C with stirring.
The product from EX3 (9.3 g) is charged to the reaction. The mixture is stirred
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at 160 °C for 8 hours. Dimethylaminopropylamine (0.7 g) is charged to the
addition funnel and added drop-wise to the flask. The material is stirred at 160
°C for 1 hour. The temperature is lowered to 115 °C and a polyisobutylene
succinic anhydride product with diethylethanolamine (typically an aminoalkyl-
5 ester salt) (17.8 g) is charged to the addition funnel and added drop-wise to the
flask. The material is stirred at 115 °C for an additional 1 hour. Surfonic®
L24-5 surfactant (17.8 g) is charged to the addition funnel and added drop-wise
to the flask and the temperature maintained at 115 °C for 1 hour. Group II
diluent oil (141 g) is charged to the addition funnel and added drop-wise to the
10 flask at 115 °C and the material is stirred an additional 1 hour. The product is
isolated and cooled. The product contains 0.14 wt % nitrogen and the reaction
yield is 1152 g.
Rheology Test
[0136] A series of samples prepared above are evaluated in a drain oil
15 rheology test. The samples are based on engine oil lubricants with low sulphur,
phosphorous and ash content. The samples contain an amount of product from
the preparative examples described above. The samples are analysed using the
oscillation rheology test with a TA Instruments AR500™ rheometer in
oscillation mode. The test geometry is a 40 mm flat top plate, and the sample
20 is placed directly onto the flat variable temperature peltier plate of the
rheometer. The samples are pre-sheared for 30 seconds at a shear stress of
0.080 Pa to ensure that all samples have a similar baseline shear history. The
samples are allowed to equilibrate for 5 minutes before the oscillation test is
initiated. The samples are equilibrated for a further 1 minute between each
25 temperature step. Sample evaluation is performed with a temperature sweep
test at a constant strain of 0.06, covering the temperature range of 40 °C to 150
°C with measurements taken at a total of 30 points. G’ is the elastic, or storage
modulus, and is defined in more detail in The Rheology Handbook, Thomas G.
Mezger (edited by Ulrich Zoll), Published by Vincentz, 2002, ISBN 3-87870-745-2,
30 p. 117. Generally, better results are obtained for samples with a lower G’ value.
The data obtained is shown in table 1. In table 1, COMPI is a baseline sooted

drain oil, G’ ratio is calculated from a ratio of a G’max of each candidate species to
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Conparative Study 5[0139] The results obtained for EX11 are with a
conparative exanple (COW2) derived fromreaction of the polyisobutylcnc
succi ni ¢ anhydride (of WO 2009/ 064685PCT/ US2008/ 082944 EX11) and aniline
(i n the abweno®/eissssat oi c anhydride). Sinilar conpari Pomasshmsmeen EX9 and
conparati ve exanple COMP3 (a product containing 4- am nodi phenyl am ne and
not containing an isatoic anhydride group) are al so presented. The
conparative data obtained for is: 5 Table 2 Treat Rate of Additive
Exanple 0.75 1 1.25 G Ratio EX11

that of the equivalent reference oil to provide a normalised measure of reduction in

structure build-up.

[0137] In ecach case, the calculation of G’ Ratio is made by comparison to a

representative sooted drain oil. The sooted drain oil is analysed prior to each
5 sample to allow G’ ratio calculation.

[0138]  The results obtained for the rheology screen test indicate that the

additive of the invention reduces soot structure built-up relative to untreated

drain oil.
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Table 1
Sample Containing Treat Rate (wt % on actives . .
Preparative Example basis) G’ Ratio
COMP1 - 1

EX1 0.25 0.32
EX1 0.5 0.17
EX8 1 0.28
EX8 2 0.12
EX9 0.5 0.021
EX9 0.75 0.0135
EX9 1 0.011
EX9 1.25 0.0091
EX10 0.25 0.68
EX10 0.5 0.84
EX11 0.75 0.53
EX11 1 0.26
EX11 1.25 0.13
EX12 0.75 0.25
EX12 1 0.084
EX12 1.25 0.021
EX13 0.25 0.74
EX13 0.5 0.77
EX14 0.25 0.95
EX14 0.5 0.81
EX15 0.75 0.067
EX15 1 0.041
EX15 1.25 0.042
EX16 1 0.038
EX16 2 0.028
EX17 1 0.17
EX17 2 0.031
EX18 1 0.2
EX18 2 0.034
EX19 1 0.19
EX19 2 0.04
EX21 0.25 0.72
EX21 0.5 0.71

Comparative Study

5 [0139] The results obtained for EX11 are with a comparative example
(COMP2) derived from reaction of the polyisobutylene succinic anhydride (of
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EX11) and aniline (in the absence of isatoic anhydride). Similar comparisons
between EX9 and comparative example COMP3 (a product containing 4-
aminodiphenylamine and not containing an isatoic anhydride group) are also

presented. The comparative data obtained for is:

5
Table 2
Treat Rate of Additive
Example 0.75 1 1.25
G’ Ratio
EX11 0.53 0.26 0.13
COMP2 1.12 1.16 1.2
G’ (Max)
EX11 1.98 0.96 0.47
COMP2 4,14 431 4.45
G’ Ratio
EX9 0.0135 0.011 0.0091
COMP3 0.2 0.14 0.035
G’ (Max)
EX9 0.045 0.036 0.03
COMP3 0.66 0.45 0.11
[0140] The comparative data demonstrates that the additive of the invention
10 reduces soot structure built-up relative to comparative example not containing
an anthranilic anhydride group.
[0141] 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,
15 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
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[ 0140] The conparative data denonstrates that the additive of the invention
10r educes soot structure built-up relative to conparative exanple not
containing an anthranitic anhydride group. [0141]1t is known that sone of
t he mat er i M200¥ede85bed above may interact in the finalPGIGFaMBASI9¢h, so

t hat the components of the final fornulation may be different fromthose
that arc initially added. The products fornmed thereby, 15 including the
products formed upon enpl oying | ubricant conposition of the present
invention in its intended use, nay not be susceptible of easy description.
Nevert hel ess, indluded UeithiiDghe f §copt | SMeheaPetséaliiveMibnr @6 Uik Sendriavertidal uded
within the scope of the present invention; the present invention
enconpasses | SSPIPASES dBPHIGET t508WOpiiapapisha sy ‘aﬁrﬁdw?ﬁ@gﬂh@ EURRRIIBH s
descri bed aboy&.ribQilddlEach of the docunments referred to above is
incorporated herein by 5 reference. Except in the Exanples, or where

ot herwi se explOilé2k | yEreidpE heedpouamentsnigastadctal abguiang indogrpratad theredn by

descr il on SRRGLIA 50, TR Rl 86\, yiSARLL O RORILLLOR, ! coul

wei ghts, nunmber of car are t
nodi fi ed by timenevoratl qiatoigs it thim Idescslpmbhespvmﬁﬂng agp eEs of matacdis, a‘necm cal or

conposition referred.to he e|n sho i nt r et d as
comerci al " gr SE PO RO a1 R R SR hon aBraf 200 B Bheo ke
derivati ves b dnddritesd asletodifideby aheswokd Cdboat.© Uarewbihxemrsdemﬁbma to be

present in the onnerc al grade, Fbmever the a of each chem ca
conponent is ‘iﬂcgscéﬁ@ép& @5 E9HRASYPNH fegrRet tgé}%ﬁﬁwdfﬁ’ﬁlﬁt@‘fﬂretﬁﬁ [as %W‘i‘igch may

be custignari |y BRG] ighadeNBaBAINRIGHR ImdVRLSthiR! theURbASS, WyDROWLGS
indicated. It 15 is to be understood that the upper and | ower anpunt,

range, and rafqryatives tagdsether éuqhhnﬁéqr@imww B Noraedenerderstgod émcned.
Simlarly, p&\?\nﬁ&h%%@%nﬁﬂé}%}m ?My qafievel, ;ﬁ%t m&InttJ}eechlVa{Eﬂleﬂ may be

used togethe ranges or anounts for any o e ot her el enents.
[01431Wil e tch:enpqwemisimcsehad dxekmivexyd] aiynedlvenh or diladnt onl, whigh maprbef er r ed
20 enbodi ment s tornaril I t 1nutﬂder Sk %Oqaltltrllat}%rla [ Pe Idv!nfscla %?cflc Q0P fther eof

w |l becone a% aren%y?éﬁfﬁose SRPTES art < n readln e

speci filsat i onis tdenatiaswod ithatite tigpcdand halesrsinaanlt trht@ge e ratra)vlemtts e¢t

di scl osed herg%n s intended tq cover such nodifications as fall w.thin the

scope of the Dpilehtisd &4 AE. indepeadently cpmbisg. | Simyathy,| sy rnges gd
CONpoSi ti oN CARMLS EHGacK Bbmdht O the HfventiBi h?a@ft‘deﬂﬁe&'to%‘éﬂﬁak ith @Rgks or

amounts for any of the other elements.

[0143] While the invention has been explained in relation to its preferred
20 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 is 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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(b) an additive obtained/obtainable by a process conprising reaCting: (1)
an anthranilic anhydride; (2) a polyner cont-aining: (i) an anhydride group;
(ii) a carboxylic acid group; or (iii) an acyl group; and (3) at |east one
menber of the group selected from (i) an aromatic am ne
containing a primary or secondary am no-group; (ii) an alcohol;

(ii1) an arainoal cohol; and (iv) a thiol, to formthe additive. 2.The

| ubricating conposition of claiml, wherein the anthranilic anhydride is

i satoi c anhydride. 3.The lubricating conposition of claiml or 2, wherein

t he ar omat Whatisichianddsisisel ected from the group consisting of
xnyIenedianine ani | i ne, 4-am nodi phenyl am ne, benzyl am ne,

phenet hyl afi ne, o Ribthcsl H@@{mg Ryihgm ne, 1, 4-di met hyl phenyl enedi am ne,
and m xtures thereof. 4. The Iubrlcatlng conposition.of any one of the

0 “pol ymet hacr yESELET S atr REeETE iy cobut yi enes.  hydr ogenated
copol yners of styrene- butadlene et hyl ene- propyl ene copol yners,
i sobutyl ene-  (b)an additive obtained/obtainable by a process comprising reacting:
(1) an anthranilic anhydride;
(2) a pol};rmer cbntaining:
(1) an anhydride group;
(if) a carboxylic acid group; or
(iii} an acyl group; and
(3) at least one member of the group selected from
(i) an aromatic amine containing a primary or secondary amino-group;
(ii) an alcohol; |
(iil) an aminoalcohol; and
(iv) a thiol,

to form the additive.

2. The lubricating composition of claim 1, wherein the anthranilic anhydride is isatoic
anhydride.
3. The lubricating composition of claim 1 or 2, wherein the aromatic amine is selected

from the group consisting of xylylenediamine,' aniline, 4-aminodiphenylamine, benzylamine,
phenethylamine,  3,4-dimethoxyphenethylamine, 1,4-dimethylphenylenediamine, and

mixtures thereof.

4, The lubricating coﬁlposition of any one of the preceding claims, wherein the polymer
. is selected from the group consisting of polymethacrylates, polyacrylates, polyisobutylencs,
hydrogenated copolymers of styrene-butadiene, ethylene-propylene copolymers, isobutylene-
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i soprene copol ynmers, polyisobutenes, hydrogenated styrene-isoprene

pol ymers, hydrodgenated i soprene pol yners, hydrogenated al kenyl "aryl

conj ugat ed di ene copol yners, polyolefins, esters of maleic

anhydri de-styrene copol yners-thereof, or (al pha-olefin maleic anhydride)
copolyners, raid mxtures thereof. 5. The lubricating conposition of claim

4,. wherein the polyner_i U IR d
e o s B R pOBS S g AR RO Al hogeies
met hod of idopfent alyintegs, drydiogtreatedakikenyirard tdonjugatadidieme copplyinsisngolselghhsy/i ng t o

the internal cqnmbystio i ne the lubricati C 0si;td on of
the precedifis CrERE ARy E sHEh GarUraEr e oG e et Aaps
conbust i oraoﬁmgﬁg}g ah® maxtieamyrcdat y di esel engine. 8. The nethod of claim®6
or 7, wherein the lubricating conposition is characterised as having at’

| east one of (i sul.phur _cont. - 0.45 : ki)t BBRSHROr us
cont ent of5' 0. 1%& %ng?%ge%ogfpggﬁggﬁ ?{aﬁrgé’ ?}3‘1‘”6 ﬁatafgdgozygﬁerééﬁt e?]t of 1.6 w %
or |ess. ghhupbhesistiag odéthylenaptdpilenceopaymen; mpgscbatenesy andinixpaesshereofvi scosi ty
nodi fier, wherein the additive is obtained/obtainable by a process

conpri sing reag,tén&gad &%glbﬁggﬁgtaariﬁ@ﬁm Gt Liflfic dofbriginp Ahphg to the °
containing: (i) an anhydride group; (11) a carboxylic aci roup; or (iii)
an acyl giwepal camtiugt®n caging thadubrisatngrrompesitiess oftany oge efiihe Bies PE-om (i)
an aromatic am ne containing a primary or secondary am no-group; (ii) an
al cohol ;¢ i 1) TROMBKoAQRLIGRNG) whepdifltHciiMbmal doRitabtion! dgineiyn lidaey Adglidtassle. .

|

engine.
8. The method of claim 6 or 7, wherein the lubricating composition is characterised as

having at least one of (i) a sulphur content of 0.5 wt % or less, (ii) a phosphorus content of

0.1 wt % or less, and (iii) a sulphated.ash content of 1.5 wt % or less.

9. The use of an additive as a dispersant or dispersant viscosity modifier, wherein the

additive is obtained/obtainable by a process comprising regcting:
(1) an anthranilic anhydride; |
(2) apolymer conte;ining:
(i) an anhydride group;
(ii) a carboxylic acid gtoﬁp_; or -
(iif) an acyl éoup; and
(3) at least one memioer of the group selected from
| (i) an aromatic arr_line coﬁtaining a primary or secondary émﬁno-gr,oup;
(i) an alcohol;
- (iii) an aminoalcohol; and
(ivj a thiol,
to form the additive.
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10. The use of the additive as defined in claim9 as a dispersant or
di spersant viscosity nodifier in an internal conbustion engine |ubricant.

10.  The use of the additive as defined in claim 9 as a dispersant or dispersant viscosity

modifier in an internal combustion engine lubricant.
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