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wO aiwpioemss ng conmposi tion containing an oil of PCT/US2008/082944
| ubricating viscosity, and an additive containing a
pol yneri c backbone and at | east one am no group. The
invention further provides for the additive to have
di spersant and/or di spersant viscosity nodifying
p Mt The lubricating conposition is suitable
fgsgf'ggf\ﬁ)ati ng an internal conbustion engine.
BACKGROUND COF THE | NVENTI ONTIPOE1] Engi ne
manuf act urers have focused on inproving engi ne design
in order to riwiriAasBg {ANRGSHIRN GPNigHYiRg @ Flodyraer
en ssi ons, enissions ®fgrH m{lwgkgﬁgﬁt s, cleanliness
and al so i nprove fuel i ency. One of
t he i nfhhovianertic provedigi fdultesitign ¢@Empdiétiars eomiining an oil of
exhaust. gas recirculatiaon. (EGR) engi nes. Wi lsb
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CROLTE bRULGGho LIRPOVALE QbR ARI A Pro®a8d RS Mk ladditive to have
| ubricants nmay al so I ncrease cleanliness and m nim se
edgipasatiepod/ot slispersnt acsonty anediftheg rrbperéingi nBise arbeicating

i . Howev. . of engi desi :
CRBRegHeRts SHEble Pud oS Bl somitan sneins:
accumrmul ati on of pxokGROUNDUdgerHE §ROZINTIIEN eased soot
t hi ckeni ngmi s comon in heavy duty diesel engines.

SHO1di eslengiongrarefacswisk o a RGRCUFRE 0500IPIPBINGELNLIRE dasign in
.Egﬁie? ng inlﬂgissedle{nfls%{ Rt tﬂ’alfﬁ%ul{ oy eﬁlri]%ioc QUS&Rissions of other
SITy é% engine U 6%8

I NnCreasedad VI SCO ri cant” at’ | ower so

| pyBlnisharcahlheRtdndnaled impaivei fact beormngi med Bifidiendy. adne of
EGR Attenpts to alleviate soot formation are ) )
dithsc IBBEYCPEnEh & cagBice AeBEN doinharisseal sEhest gagorssjreulation

:g%%k5i&%%esdi PRIt aiﬂ{prgifegrﬁ&ﬁ.k tiy &‘%‘f‘ﬁg idggiﬁn (a%ﬁwg%ergﬁgﬁ have
contributed, improved formulation of engine oil lubricants may also increase
cleanliness and minimise engine deposits which accumulate when the engines
are running. However, a number of engine design enhancements have led to
increased formation and/or accumulation of soot and sludge.

[0002] Increased soot thickening is common in heavy duty diesel engines.
Some diesel engines employ EGR. The soot formed in an EGR engine has
different structures and causes increased viscosity of engine lubricant at lower
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
cthylene-propylene copolymers that have been radically grafted with maleic
anhydride and reacted with various amines have shown desirable performance
to prevent oil thickening in diesel engines. Aromatic amines are said to show
good performance in this regard. DVMs of this type are disclosed in, for

instance, U.S. Patents 4,863,623; 6,107,257, 6,107,258; and 6,117,825.
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[0007] U.S. Patent 5,264,140 discloses an ethyl ene

abplphonarnisls|witsn Tdepwilymer isgritier ed cilivi¢ncapropylene copolymer or
eLivhgnleably asatyaked sacpoxyl i c acid derivatised
With an a YEORtal i g ar OEti ¢ amine materi al .

[ 00U5] | U, n@hicanab,2puhkocaidctsse\OaR 6B ent 3Qlpha-monoolefin
di scl oses ma| ei ¢, anhydri de, %égfted et hyl ene- propyl ene .
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Vi scosity di fying polyners suitable for lupricants .
hg(ﬁefte&eeﬁtlg’g?ﬂeé Xledg i ﬁ%}?fﬁﬁmﬁbﬂ pSRDRS yIVf”éh sulphonamides,

CARAIMIBS,; diddehdtlt Wadd®mpounds, 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
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of lubricating viscosity, and an additive represented
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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 cither 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 (ii)

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



groups contained wwthin [ Ju will be attached to the
backbone polyner); Gis -A-C(O- or -C(O-A; Qis
wW@paobme6468h i m de or am de group, wherein Q is BUCT/H82008/082944

(i) directly bonded to G through a nitrogen atom of

the imde or am de group, or (ii) bonded to G through

a residue of a polyamne (Q nay be entirely pendant
fronBB or partially enbedded wi thin the BB chai n, such

ed fr n_ol 2
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S ah d1cgi @Hﬁbl&ﬁ%h?@id&@o@blyhﬁasf rdaétiid @hi\éﬁldhe&iétdbﬁ seld ddpolymer
an amine to formsaid amide or imde group); A.is an
aPeRg Rt agmatiiplly pegcted widgb pe e e Jors mfl @fgtéiﬁ or anmetgr@lp)

group, x r d or ester, a sul pham de group,
an am dglsga?lo%gﬂgk%gaﬁjydrocar byl group; wis 1to 10 or

1 to 5Eois iddepeBdentiy s h@lotgenGa nidro Qroup, 4;catboixglic acid or ester, a
i ndependently -O, -S-, or >NF% étgglcall -0 or >NR

) sulRfamids grQupHLHRIAO LAY Yoy dTBFATRY hg*9H B ar by |

group Gf Rr doNRNE:s frAnbat ning 1 to 4 carbon atons),

al though Rl is typically hydrogen; nis 1 to 10, 1 to

4, or M isd @ 6 lorikto@&;o0 10, o 3 or o 1; vvhen k is

X d d vvh
et Hb inspRp Bl o3 a Sy ar Sodk by PR et R
group Rﬂylsaina@p&ﬁieﬁﬂgayl@gmsg&bydr thﬁbfgéd?ﬁﬂf @ydu@n@for instance,

group, respectively,” containing at |least one
hé@@tﬂumlg) nto urekbasatams), @é@ﬁugl@%y g@typlwlyshmq@mﬁn

eri mne; Vis independently
- NHR 2ga 1 “8%08%%%201[)? é|/2blependent l'y hydrogen or a

hydr ocaribylto d0papo Bf@r0 fonist ance, containing 1 to 4
car bon atorrs) aIthou%P R2 is tygl cally hydrogen;  when
k i s ndthends i ngn-zego Xt is & bydrecitBylagigpp1andywhen dnis 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
either 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.
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pol yi sobut \ffene succini ni de.[0018] In one enbpdrﬁint

the inventijon provides a |ubricating conposi

conpri si ng [ viscosjty,

additive re to
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I n one enbqdi rul a
(1) is wherlei 20]
I n one BBRBgdI 1ti ng
composi tion of | ubri

Vi scosi ty, esentgm b

(la):wherei &1 R2, il
V, k and u as in F mula (1).

[0021] In g
| ubri cating conposition conpri
| ubricating viscosity, and an additive repregented by
Formula (IQ): wherein BB, Q Z , N, R, X ¥ V,
w, k and u |are defined the same as in For mul a (1)
[0022] In gne enbodi ment the invention provides a|
met hod of Iubrlcatlng an
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):

BBT—Q \




i nternal conbustion engine conprising, supplying to
the internal conbustion engine the |ubricating

w@e vpo6iosd on di scl osed herein. [0023] In one eptDURI0081082944
the invention provides for the use of the additive of
Formula (1), or Formula (la), or Formula (lIb) as a
di spersant or dispersant viscosity nodifier in a
| ubricant. [0024] In one enbodi nent the invention
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i R B B SR i nted by
t Ferrhelanglbhydr ocar byl substituent” or "hydrocar byl
group)—is used in its ordinary sense, which is —_
wel | -known to those skilled in the art. Specifically,
it refers to @& group having a carbon atomdiregt\y
attached to '
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hydr o
subst
al ken)
subst
alicy
as cy
t hrERB1
subst
hydr o
cont a
conte
pr edom
(e.q.
al koxy,
sul phoxy) ;

wherein BB, Q, Z, Rl, n, Rz, X, J, V, w, k and u are defined the same as in
Formula (1).

[0022] In one embodiment the invention provides a method of lubricating an
internal combustion engine comprising, supplying to the internal combustion engine
the lubricating composition disclosed herein.

[0023] In one embodiment the invention provides for the use of the additive of
Formula (1), or Formula (1a), or Formula (1b) as a dispersant or dispersant viscosity
modifier in a lubricant.

[0024] In one embodiment the invention provides for the use of the additive of
Formula (1), or Formula (1a), or Formula (1b) as a dispersant or dispersant viscosity
modifier in an internal combustion engine lubricant.

DETAILED DESCRIPTION OF THE INVENTION

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

method for lubricating an engine as disclosed above.
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conposed of carbon atons; and (iv) heteroatons include
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fined wthi orfrul a Q The pol ymer

bandk bxblngclmcayubsaivlaed rreomatiboxpstitucatsi ds fwalk b @iyalie tsybstituents

t al f boxyl i
¢ ShetibRf g iscr o it et S REY Bbis bf e malsrale 2.

p%amsth@&hbwg%tm fésm @ ri@)ym nal group on the pol yner

backbone. [ 0028] In Fornul a 1) the BB-Q unit may be

deri vabitlesybsgtited bb’dﬁmgltb&ﬁc@bs‘fpftyﬁmssﬁlﬁuﬂ%xISéh%tthQ@té|le‘@1mng
g?h qll dgocar y%o l\’)]vlil%/ qlr Ing ?neséc)ﬁrt &f ﬁ@l?q%gﬁ{gzlz g? zlh? %ﬁer the

yrene copo

npk@iomlamhmd Ihlydfycagta@o hyies Sof thel amstlarelﬁyctei gdehgroaléspdcially
stgrene et hyl epe- alpha ol efin polyners
ﬁ%taﬁﬁcﬂ%rﬁf ely rﬁéy,y%lgpyy,am@goapto alkylmercapto, nitro, nitroso,

p carboxylic acids (including
g+§?§% Stearic acid); naleic anhydride graft

copolyﬂ@bsh@én(meﬁydﬂngeﬂamed abkeitytntarwhicapnwyhipatheding a
di ene co s (in particul ar hydrogen d . . .
cBEf‘é’lO;VH)égnst it irpwr@ﬁg Ogﬂ’fa&&ireﬁbjhe mt pff % Bpvepdon, contain

9bafel %l‘ijanv‘éatrﬂom £hig %’ﬂr&}igﬂh' SABeWife Bhpd Ll Alcarbon atoms; and
et hyl ene- propyl ene copo ynmers), or (ili1)

(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.
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backbone to represent BB of Fornula (1) include
pol ymet hacryl ates or pol yacryl ates, polyi sobutyl enes,
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sael%af Xé(ﬁ‘ﬁ?ﬂ?l Doy Tilicur SR eograf' @ﬁlyrpe‘rs of (1)
pﬁ&&f@%%ﬂ@t@ﬁyla%eﬁ | OhryROlY ARIEYAT €fend h@olﬁ)"ﬁrﬁ%yl(ﬁﬁ }ﬁlrtlcular

acid group is defined within Q of Formul'a (1). [0
Fbydmgpmzttydrmosommﬁralﬁl stgrelnhé)umeedleleo @mhpdmowlnﬁngltﬁted with
mntqln t k one o t.he éﬁften r ef rred

aZAHE e P 4? Ipred 1?@%61%%%%118@5 Yhis s§ong! >§”ﬂers) or (i)
}«@ﬂo@eﬁﬁb& dgdpienesbwﬁﬂ&s QRP PRI, hRirog@lRhRsQh&d-Roprene

ei ¢ anhydri de) copolyners t he malei c anhydri de
unptyrmegsh@fnnéwrw thefaefQ of Formula (1). [0032] The

|$¢)Grﬂl§§ant xal fdgsgurﬁa%?e )Pla?%rﬁémc %ra?kllﬂhe 0 I1r[c]p1resent BB of

nology

ambydiladel)andtlisdey r eOBMEQRiGEY RARY opqio)lj?@ﬂﬁlaﬁ:rsﬁ pe@dvsbutylenes,
fromU. S. Patent 6,544,935;(ii) styrene-ethyl ene-al pha
ohgfiogepye mecepalymeraughlt i vivienedufashisnsnal 1sobutylene-isoprene

P Ug%dlgﬁlteiés(ﬁ) gﬂlﬁ@ d;%lélggg 4 onobldfin %&%ﬁﬁhé@%ﬁ%h de relch\ﬂl%jnef-lglg%lene

i SO prene have
copolyrners polyisobutenes, hydrogenated styrene-isoprene  polymers,

hydrogenated isoprene polymers, hydrogenated alkenyl aryl conjugated diene
copolymers, polyolefins, maleic anhydride-styrene copolymers (or esters of
maleic anhydride-styrene copolymers thereof), or (alpha-olefin maleic
anhydride) copolymers, or mixtures thercof. In one embodiment BB-Q- is
derived from a polyisobutylene 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:

(1) maleic anhydride and styrene-containing polymers are known

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



used in preparing dispersants and are reported in
I nternational publication WO 01/98387; (ivV)
W@ eopeesshut adi ene and styrene-i soprene copol yPEF/BESHNE082944
descri bed in a nunber of references including DE
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US Patents ﬁuﬁﬁ&tMQ\Nodfo53694ﬁ4 and 4 780, 228; (vii)
(al pha-ol efi n mal ei ¢ anhydri de) copolyners have been

desor i Bod | AOREYParoAEnECG A6 6pob gtylgney and isoprene have been
| h |
pol ymet aCf}éL@cf 8P RO R0] ARFEXLAL SRR pe%\%ﬁ%ggﬁdln'tée}gatlonal

Neudoerfl, nat oqul
for Lubri captilienanOyer at/O8bed; Fl uids, Volune 11,

sections 8.2-1 to 8, nd (ix) '
pol yhyg‘fvéxyé‘éﬁfﬁ&wt?@eae and SRAVES BOBFEGREPl RS e described

Eur opean Pagent pfafch cst 'r@f@relncgss%néﬁiﬁm [ %3@ 10W9¥9.0fnd US

t he pol yner backbones are al so descrlbed in “Chémstry
and Technol &gients 5,.6UbdPLamds3,4B8¢o%d Edi tion, Edited

by R M t T. O | i kK Pyblished, b ) )
B ackt & ncnda bR SusrsRG dnny Ay ROE) B?eyrbaﬁgé%ﬂbed in

144- 180 di sgugsrdBNpubficdthisPalcyimhg baskipaness (4,234 4y3;
and (vi)-(ix). The chem stry of (v) is described in

mor e detall3ﬂﬂ2ﬁ§§es 86 to 90. [0034] The pol yner
_backbo o%ﬁly enegﬁjap}rlleﬁ qulte}(sl et{lleFe %f 4 h&es@hﬁ%? " Us

I nvent | 0 rage nol ecu
(by gel per m&htm@nn@m sgv apmyandpmgesnygene

st andar(\gi)l)’ \eem)lcl:allq o{re'51 in relglelilg a%l?yd]irlSdoe’) chgol%rrnelgls gser 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 8,2-15; 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



e.g., 1,000 or 5,000 to 150,000 or to 120,000 or to

100, 000. An exanple of a suitable nunber average
worioenedess wei ght range i ncl udes 10, 000 to 50, PODUS2908/082944

10, 000 to 15, 000, or 30,000 to 50,000. In one

enbodi nent, the pol ynmer backbone has a nunber average

nmol ecul ar wei ght of greater than 5,000, forinstance,

greater than 5000 to 150, 000. O her conbinations of

t he,abovei d i e lLe weight |imtations
aﬂ%séanccgmgrea ?r khag 9?@8é%j:1% 00. (gt% r cornbln tlonl%bofﬁ {eheo]above-

en’'t he
t ﬁt&nltllﬁl\éﬁl’iﬁdﬂ@mlhﬁwalgh@ lliyii &@iub iteaieo euﬂft‘@ﬁfplaawr age
nol ecul ar_wei ght y gel perneation chromatography

pb¢®3§ﬂ yr eYacatthe dmlmler hﬁ%kbl%e othe gngegpen by a asxby%butylene
p&bgf J&QT%O &gfégulago %Vei“? ﬁéﬁlbgielrﬁggﬁon chromatography,

yi sobuty pol ynmers I aver age
rrpbmstyrm wenghtd) oﬁlagss@; 357(5@0 BH0; bE)CHSD %5@00 or 73R50. 2500.

[ 036 In one quﬁ ? an onatlc rou
yl a{v%l 1159 utgg engy pg_ ygler%r E]V sf umber average
Sh&l@@ﬂﬁ% %h{bf‘ﬁso WaBN9 4.1 §0@ 1959; GEIRSy. ed ring, the

ring 1s either a substituted phenyl (represented by
Fdﬂﬂﬁﬂ] a |la)ororcrabguhieveyt A(useipraafemntle@rduyp Fortamireg { Ith)p, or 1 to

on nmbodi nt A h 037] .Fornul ae (1) .and
( ?aj)r ﬁa@ r?l)éﬂé&il%l?% $ éﬁkge &\aleéldl\b])‘? aE51x-|-rH8m{)el)ed ring, the
defniNist élﬂfbroi sﬁogtn@ﬂeudﬁ&@l fGﬁH_F@é?s%ﬁte%lUEﬁ rR$mel Qhj BE.a phenyl
brom ne, iodine or fluorine ically, when Eis a

héneegéﬂnteEW§%mu&(hbé Ingnepm edﬁ@@ltﬁerﬁtp@niyb not a
Q h t th
d@#l = n. Il;or f]Ee ﬁ? er{d @%g II?%J Softh %uglsgrgmé) éa{)l}%gelﬁ%id by E. The

tion o tro grou
adefin®ioneste tncl@des W M@g‘ﬂnd@cﬁ raQufloréie, Bfﬂrﬂ@legfddum oofluorine.
a hydrocarbyllgroup The hydrocar byl group typlcall .
i AyPisaby. Iy halpeeppEi s eilond ybs ppe G dyp jig not a
QBQM@ The optionally substituted aromatic groups
typi a?ly i ncl ude benzyl, phenyl or naphthyl. [0039]
Whe08 8in iQJWeramhhhb gnnmthdhhiMg:MsﬁuhkubstEuheMde a nitro
and Eis r cedgﬁ droge g satisfy the valence
o te aa?ad b¥n %%r?ssu PB?Hificagtoppy an amido group, or a

hydrocarbyl group. The hydrocarbyl group typically includes C;.4-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-ethyl 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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represents an additive when E is replaced by hydrogen
to satisfy the valence of the aromatic carbon atons.

W 2404468 e group -Q G Z-, may be derivabl e freem/Es2008/082944
anthranilic anhydride, or a substituted anthranilic
anhydride (when mis not zero in formula (1)). An
exanple of a suitable anthranilic anhydride is isatoic
anhydride, 8-methyl isatoic anhydride, 8-ethyl isatoic

an rid 8- prapyl (i Qi c,a rid -bytyl isatolc
ST Gerne aBRBRt, AF ot £ ARy B b 5, 84 Erouns
t hetteof ], isfin @Rergb odil e rro0FosmMutas 0, a)r 520t Jo0orutéa 4.

(I b) represent an additive derived fromisatoic .
i deln] @aanbadigcas throtwader ofrgionns avithin [tly ds émtheyrange

alf

h r . MRpIN-NE 1<Sed range

of" 195 HOBR i iSRG tnETED g peisdiel B 5

[ p@ox3] | rninone enbedinteanthd embembegroobs gridtipg wiit i thd range
Ju.is i he rapge of 1.to 5, and.the, pol yneric

bat léb&h QSng?d itgg O&ﬁﬂ‘%l% g)aﬁlt:lgﬂn@nlélcn[dgé 4’@%16][% a%%girlde-styrene
ephodL HRAL LHENWIDRIIOE SIRMPRIcWHRAE fopotythsts! Nalfa-olefin
range  of 5 to 250, and the pol ymeric backbone incl udes
mataddic animigrdride) st yopobyneapol yipetgnetbstrgtagesof npdlgharylates;
anhydri de-styrene copql yners, (alpha-olefin naleic :
SRR ) S tdBS G pa Tyt HRLPORF Gt Bpofyifers of (i
pal ¥ReENAtad @BienPPhiyh ¥ehjQxyeaIdRdmeYdop6 [yaedrdSGii) Pl RI1&fi fted
ankf?%ide graf??cggblyde?s of (i)(?&3?%geﬁg?g?:§1kéﬁ;%a :
ampth suhjiogahedride. evre (itd goidyerangted(ispprepel pedympispor mixtures
gﬁﬂgggp with mal eic anhydride, or (iii) hydrogenated

i soprene polyners; or mxtures thereof. [0044] In one
eneecl] "enth ddiecmbediatenothdf@ups W LfouPs [willini[s], li§ it ke range
range of 5 to 250, and the pol yneric backbone jncludes .
p8f %orﬂéfZiSHs agd glhe eRplmeric nkackbena imsludgsgeolygtefinsxgigfted with

ST T05gBOLY O I, TRSAS SR GLIASIAREPHLE e
hydrpytarchyolpotymoetp typi cally contai ns an
[0045] When k is equal to zero the hydrocarbyl group typically contains an
aryl group and at least one heteroatom. The heteroatom may be nitrogen,
sulphur, oxygen, or mixtures thercof. 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(C;6-Cis)-1,3-propylene-
diamine, N-oleyl-1,3-propylenediamine, polyethylenepolyamines (such as
diethylenetriamine, triethylenetetramine, tetracthylenepentamine and

"polyamine bottoms" (or "alkylenepolyamine bottoms")). In one embodiment
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aryl group and at | east one heteroatom The heteroatom

may be nitrogen, sul phur, oxygen, or m xtures thereof.
w0 poooketseibodi nent t he heteroatom i s nitrogen. P(DOLB)S/E82944

may be derivable from (i) an am ne, wherein the am ne

contains a primary or secondary am no-group, (ii) an

al cohol, (iii) an am noal cohol, and (iv) a thiol, or

(v) mxtures thereof. In one errbodi rrent Z is derivable

fr,om

the Pglgamlne 1n1ch1i(Peg c]lgalggleng%o a5} egmat | Cngnt?vaemop Fofthula (1)

a pofyam ne noar m ne

nderidéd ek éne éﬂ@é%bly@ﬁaﬁ@d Bty ediid adbleali P yammipRgfertics.
i ncl ude et hyl enedi am ne, 1, 2- di am nopropane,

N-[Qﬂé't%w églhgp@qfébl gl,l?y]@@epolyamlne bottoms may be characterised as
N o?lé%ﬁ%s(%_gn o) uél}]%larpfe%)i’ﬂa%nﬁﬂ' @g{\ﬁ fghtl% rnaterlal boiling below

ropyl i am ne poI epol yam nes
(ahmtt 200°di. eAhybﬂ:rabsatmpm otesuchr ¢tey leyit goéfaatinarbonems obtained

e o B T B0 v

pg£ mfﬁuﬁ@%ﬂdﬁs“lﬁ)@obﬁh kyTl?é@@%kM%H&&ﬁ?amﬂ% Botebirhd Yfay be
of Forrmula (1) derived fromone of  the polyanmnes is

betdpevatusing haethytinspbelslante prages.t i es. [ 0049] In

|, Iklen Iamne ottons .nma
OTB, o P SBTRHAT PexcSs ha e e b Sty linked aromatic
t Baictldd (BY thetght )arHﬁhﬁE inddictOis | th&tht B i @M1 @DBSh mononuclear
2000C. A tépl cal sanple of such ethylene pol i;am ne

b@nd oatynobleal arapsr dict diemphgvatheqivedity @eshuAgvoin N-H group

SRR b BN B B By ervant

b@ﬁotnozs may be prepared using an ethyl ene dichloride
process. 0050 The aromatic am ne nay be an am ne
h&WXg ¢ EClgap nelioes nret Pesol Bie theed dypp wherein an

"af Qﬂﬁfd' fiu hseﬁsy fﬁs%d”.zﬁatr\l\iphgi?m'tsr‘% %ﬂ@th@?%ﬁcféﬁﬁ‘%ﬂ%'a@%und in
and

po ynu ear groups aromatic am ne W |

t wpplodl or hﬂhﬁm&hgmupls gffha potyapablae godupcomay ahx)l brego fhe Hinked

t I‘?yepe w gr%lnnt atC %arlsb[q[{)%l nuc eqt(g{tgelrnrgogorn%% ea(1:”l eogr Ip\é y?llu%lear) 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,
cther 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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from Z. [0051] The pol ynucl ear groups nmay be of the

fused type wherein an aromatic nucleus is fused at two
wW@innet68D anot her nucl eus such as found i n naptit/ig1008082944

ant hranyl groups. The pol ynucl ear group may al so be of

the linked type wherein at |east two nuclei (either

nmononucl ear or pol ynuclear) are |linked through

bridging | i nkages to each other. These bridging

I b
I Qac?e%e n({Ta ¥eqla§ Veqy ?cg ??n({:’ {T%)I&am)n oa%v 7 axcesmg? Ig%lrosshnklng or

O,
ose S ene 4%

|gBKagﬁﬁof@@m@ﬂuhmnkages keto | i nkages, sul phide
Iinka es, polysulphide | i nkages of 2 to 6 sul phur
? sUNpRFRe CMDAREBRY, tha BABHERT ABING rii%aé@fé"edanﬁf% dye

l HﬁE@ﬂ&ﬁatgg%Qnﬂahﬁh Afidei @nﬂo&a{lﬁ an*i%Q&‘ Sfaf&o&am le, amide
| i nkages between t e gr ups Wt any I ntéerveni
akoosturdst rEaranqﬂmbhrdegnaleipsls|o|ﬁ¢]i1aigﬁldrddcme1cwlréh
het er oat ons, such as pyri di ne, pyrazr pyri m di ne,
and t hi ophene. Exanpl es of the aronat groups t hat
are useful herein udeOthe ar offe groups derived
from benzene, na @ g aﬂ eney, preferably
benzene. Each of e/ vari ous aNp gr oups nay
al so be substit ut se=b various sup uents, including
hydr ocar byl substituents. [0052'12,I he aromati c am ne
may, in general, contain one or_-more reactive
( enthdensain er)iriamrrsotlgrmfpsvheﬁe ' rmgldeRY eac tindepeadinily alkyl or
LRy TR TR BB LR e B FOR LR and
NeiBSth Y lotig Dyh € BROMBM AL S kiBn PEFhGalut rae l[@ﬁB'# 16268-05-9].
egp cially if they arereacted under relatively mld

hdioticotsionwidke 1bklawirmde>g®@a:sme b@rrgv;egsﬁrda k® ndRotC(0)- .

i 0 he .addi tive.. [ one

ﬁ‘gdﬂf] it aélotéiiﬁrri%s i‘%ced\gr.l\%eg)qﬁ% A4fe!S Hrer m%int%? ppaterial is
Cﬁﬁb@hnasngaﬁumdlsd B wsnrmig]c WmﬁbbrhnkedmayR“ fae ethoxy, the
exanpl e, am de structures. | es include nmateria
omateal garfeash Blye BR 1l 2e- Ooaﬂd iUs@nBaicat éai‘i%%%ﬁ@closes other
thRsRAlc MhRke ShRAdlL baphGuhndeRRRARM ¥haldiMhz0ks.  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:

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 koxy groups such as nethyl, nethoxy, or ethoxy. In

one instance, Rl and R11l are both -OCH 3 and the
WOorai0e064Bs i s known as Fast Bl ue RR [ CAS# 6268-BGF/0$2008/082944

The orientation of the |inking am do group may be

reversed, to -NR-C(O- . [0054] In another instance,

R11 is -OCH 3 and RL is -CH 3, and the material is

knomn as Fast Violet B [99 21-8]. Wen both Rl and R11

OSSP ThO B, St e Pat B8 oL bR T shown,
CORpPRUARY, bpakédoddhss | thadnisnamlakik phefatitr agiideiguent such as
Naromati c substituted acid am de conpounds such as

t Ryd@carbyd| yskaably sbog chpy abkyl apgh pearetiyd. In one embodiment,
20034803003 is TBN3ERiALd URRG{IQholAGRYE POSES Of
I'sS I nvention. e aromati ¢ am nes | nclude those
i POOS®] ch TH&ammam annineage;n bt Sln’o‘arﬁlmbﬂtalvingefvtfo aronadtic moicties
ar.o C ca yclic conmpound, t is, the nitrogen
i gnl{%{ Ik’%ﬁ? ﬂ\? T EYHY AR 478 HOUR P&h&tm&teflﬁhglay[b@o@ejesented
| By Qﬂ@ﬁﬁﬁp@glnent the aromatic am ne may be an am ne
haV|ng two aromatic noieties |linked by an -O group.
An exanpl e of such an awine is phemgxyphenylanlne
al so known as phenoxyaglllne or anwnopheg% phenyl
; s

ether, which nmay B&JET vari ous
positional i sonmers ( and
2- phenoxyanlllne) (her or bot var omat i c

groups nay bear st nts, inc Tng hydrocar byl ,

am.no,. hal 0, sul pho 0X it arbox and
ARSI R GRSE X e]%ﬁ?@p %@hﬁ{% Wi i RabOREY ardMrogen or
D%hm&ﬂerﬁmﬁ@e%kﬂoé@%@ve <334 tﬁ@@tho ﬁbhéﬂylﬂﬁiﬁeberhus cach or Rl
secondary, that is, bearlgg a further substituent such

asnhydr mesrtsyindepansieatia ey sHH:, htdapenrhylken alkylcsuchsas -CHs,
I n € Q t, e iG..ammne ist vi
unsfl%s hta&t e(lj Iﬂipox,yaﬁucﬂ a) V\gtbélﬁlg r@{)ﬁg%gﬁndﬁqaé’h of I{V?R , and

aRSMBLih e At ety THY O8I, anoammgma;\atmytmmrsowzm or alkoxy
noi eties |inked by an -N=N group, an azo group.. Such
aSweht &y f@Cfay T B%Ser@ﬁ‘ie%@n%fédi%‘}fﬂ?%mf gieatsr detail in YS! patent

5,409,623, see column 4.

[0057] In one embodiment the azo-linked aromatic amine is represented by

that is, 4-(4-nitrophenylazo)aniline, as well as positional isomers thereof. The

the formula:

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

[0058] In one embodiment aromatic amine may be an amine having two
aromatic moieties linked by a —C(O)O- group. Each group may be substituted
as described above for the oxygen-linked and the azo-linked amines. In one

embodiment this amine is represented by the formula:
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wherein each X is independently N or CH and the R
groups are hydrogen or substituents as descri bed above
wo enovbssphenoxyphenyl am ne. Thus, each or RLIECHDS20P/N82944
may be independently be H, -NH , hydrocarbyl or alkyl
such as -CH3, halo such as -d, sul phoxy such as
-SCB8H, or -SO Na; and each of Rv, RVl, and RVl is
i ndependently H, -OH, -NO, -SO3H, carboxy such as
- CO2Na, or al koxy syseh=as - Qg4H9—FEhese materials are
descri bed in greateg ai | dIn Rat ent 5, 409, 623,
see colum 4. [005% prRe—& @ NHee azo-1inked
3 ‘s ¢ formul a: that is,
4- (4-nitrophenyl azo) ani | i ne, asgwell as positi onal
i somers thereof. The materi aI shown is commercia

avaMeabie Pasitignalyisomsewihcscotp Thee materel Shgn3is r[h@eslsj* amino
I di e :
ga\lll?({}gatt@\?g?aﬁgﬁrg%nlocf% gdtx?e%%nlgs c 1&’ gﬁ@né? O)%{ser which is
gcommer&aldh agaibaipe.may be substitut ed as descri bed
above for the gen- | i nked and the azo-linked am nes
MO0 cripote o teel Branree ﬁ@a}ee@aﬁbas& figmitiarepresented
f@?'ih‘éﬁlﬁ&ilm& ph%ﬁyl@ﬁédlﬁﬂnﬁ{baforhﬁpﬁers thereof. The
erial shownh is phenyl-4-am no salicylate or
4- am no- 2- hydr oxy bdﬁ'Qc aci R ester, which is
commercial l'y available alal~¢ P
aromati c am ne may bgxa di am pr esent ed by the
N, N- di al kyl phenyl enedi am ne formdl a: wherein R1X and
Rxvheegin | Rt eynd nRie midyy iIﬁképbnydhndgeble ay de gay dsrog dryldydcarbyl group
grou typl cal lé con g 1 t)o 6 carbon atons).
é@e@aa I oRINPEd 1810 SHTBR F108Nar |y usef ul compound
E(fﬂ(ﬂﬁs bek Qxﬁi;h%ﬂeai?fja @ér%lﬂYF NeL corngound defines both R™ and

N-di et hyl -1, 4- phenyl enedi’am ne) I'n one
eﬂb@dlhwémgentﬁél Mrcomathiyd- la4ﬂph@1§dalyedbanm¢) am ne havi ng

t \f\@061] In one embodiment the aromatic amine may be an amine having two

od| ment the

aromatic moieties linked by an —SO,— group. Each of the aromatic moieties
may be substituted as described above for the oxygen-linked and the azo-linked
amines. In one embodiment the linkage, in addition to —SO,—, further contains
an —NR- or specifically an -NH- group, so that the entire linkage is —SO,NR—
or -SO,NH-. In one embodiment, this aromatic amine is represented by the

formula:

I
n=0

NH,

O=

[0062] The structure as shown is that of 4-amino-N-phenyl-
benzenesulphonamide. A commercially available variation thereof is
sulphamethazine, or N’-(4,6-dimethyl-2-pyrimidinyl)sulphanilamide (CAS
Number 57-68-1) which is believed to be represented by the formula:
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aromatic noieties |inked by an -SO - group. Each of

the aromatic noieties may be substituted as descri bed
wW@bwvecf68F t he oxygen-Ilinked and the azo-I|i nkePCHDBI068082944

In one enbodi nent the |inkage, in addition to -SO - |,

further contains an -NR- or specifically an -NH

group, so that the entire linkage is -SO 2NRor

-S2NH-. I n one enbodinent, this aromatic amne is

represented by tte formula: [0062] The structure as

shown is that of M-am no- N phenyl benzenesul phonam de.

A commercially a akl e varpati Rreof is

sul phanet hazi ne, _

N - (4, 6-di met hyl\ 2- pyr i/m AAFT WiaiBe (cas

Nunber 57-68-1) ' I's belPeved fe represented by

the fornul a: [ 006 Sul phanet hazine is commercially

available [ 006 The aromatic amne may be a nitro-

it ut e, bear the
|]tu ﬁﬁg aséthgglg?%éoﬁjamg%@geh LHE Wciaesoxygen l'i nked
amﬁﬂ&ﬂe dPlee hionkait anineesay Ibeca tnde@Lsalmltﬁﬂaé Ailifg-which, can,

a substituted is itroaniline.
nﬁ 6Wé%e£&?6dﬁ?ré‘%h5“tt‘i‘?éﬁ%ﬁ$ ﬁ%@cr@e@nﬁwq r g pxygs@-linked and the
?%]gkgd( Qfﬁ%e%s &ﬁu(fétdhﬁé tl’f‘é"bﬂﬂ@l ?ne% OQR& h%r a@h ﬁuted 1somers
| nc e am nosubstituted aromatic conpouhds am nes
i of whicgiilirve Iamme:nnbddlmgmhlesananpwi nqrio-amlmleormt [ c

as 3- an no ui no 5- am noqw nolin
o 0fShoq rHBR RS Ok ST nQYiILH ArEmaitontbies amchud ‘amino-
S@ﬁl‘)’htl@@tea a@&'nﬁﬁ?@%ﬁﬁip@hﬁi@sz @h@® amdsChh GAMAINRSarRIA@ nitrogen is a
secondary am no group attached directly to the
ap@lﬁa@ﬁ enrdmmagndriag, psmqhalay %mmmqgﬂmlpleati avheduirgline, and
m dazol.e

NS iRTRRL e LTI h e Sk SR ficis amings such as

PRafinob & Adzdiz6le, Orhidh ScoditATeE ReXYRebEYdrammio RGO ttached

The aromatic am ne may al so be an am noqui nol i ne.

comfeitital thy ateanatigbr@gnardrd AEN4rjchme group attached to the

3- n guli

an@mél?gl%wrl] up%% L %Iél%g% H&@ﬁl g4 gmhﬁ L@L@ g@ 4L aHﬁhé‘tﬂﬁanamlde
or 3-amino propyl imidazole, or 2,5- dlrnethoxybenzylarnlne

[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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4- am noqui nal di ne. [0067] The aromatic am ne may al so
be an am nobenzi m dazol e such as 2-

w@pionobesyi m dazol e. [0068] The aromati c anm nePCEHYSBEDSB2944
be a ring -substituted benzyl am ne, with various
substituents as descri bed above. One such benzyl am ne
is 2,5- dinethyoxybenzylam ne . [0069] Exanples of
particularly useful aromatic am nes i ncl ude aniline,

N%%lﬁl%{olﬁ ﬂ)?cneeamléic tp a4r agl-%gtfoa B/ﬁ )yl ?enz%lc acid phenyl ester
4(1ﬁi'ﬂngbcﬁrﬁ11ﬁ©n§dh1@d’ylzﬁ’te) N-{4- dmlfﬁii bMéI@ﬂl)eBMiz%ﬁﬁdé aﬂ‘hfi@us benzyl-
napht hyl am ne 4-nitro henyl azo)aniline (disp

oﬁﬁlﬁ@f‘é 531)3 a§l}| %ﬁgﬁ@tbﬁ)éybqﬁléy amlp%eéhgkgg;gmqqaﬁgme and Substltuted
(swn%a@f} J[Hegeny(?lshgfnegg nﬁ??sal;{bflﬂdgepara -cthoxyaniline, para-dodecyl-

4-am nop acet a

4aﬂ1hnﬁpe3&~ldsllyajnyd}>sybdmmtzd inaphthiythnpiheaid thsingt-s@ipheayl aniline.
hen benzam de,

VEW 3 Sa'b%ﬁ 1'93%% Hem 459@@3 NG g a%mM§ﬂr%m%@sed in

41pSepyRZ a0l 1isneind@8d 03 988! LdHE oF tHé%feSﬂnefh%le UmihBERBazoles,
O her exanpl es’ i ncl ude par a- et hoxyani I | ne,

pbmazqimd@zyl@am I |armnomsicleshexymrmpysltqlwt echmino-indazolinones,

8‘1 Iamdne and t hi isubstltu niline. [.007 Ad
”i“? SRS e e PETE AR, %ZQ Qnd* TR %‘&Pt BAPGEn dSHgPRYTIAINCS,

dhﬁﬁﬂlcqg@&izm& U. SmidfopleittidBed 07 pdidiRRd &yAn2H8; pe@fMdines,

of these include ami nhocarbazol es, benzoi i dazol es,
animiedthiddiagslesarimiopthiotblagsazolen nond rideinebenetiapzles.  Other

a%lte&ﬁ ainﬂ%%g [RPude R RRS N 54-gﬁlgﬂngghenyl)rﬁN-isogrogill butanarnide,

am nop I azl nes, amno

aghOP- amlﬁbpﬁ@ylpw{l(@aﬁﬁﬁopmpyaqukﬂyarmlﬁb}irbnmamlde
am not hi adi azol es, am not hi ot hi adi azol es, and
alftdbenzt Pngosmbedinggngethes gramsie amingedaynbrybecful as an

3 ag‘m)ﬂaaﬂ\t'? (4-@pi |phﬁ%'ﬂaqn ylh)po%ahég PEPYatP %Qﬁﬂm A€ alkylated
Nd@@eamlahummo bty by -rﬁn{/(d3plaannytmmne parid) d(rmoybia;bheyﬂy)aa]mmn To

but ana odi nt th

1 e ar
aHnex ey thy it Tk i ctiels an LG RY AN they CEPDIE g tonality
' Bpﬁfet FGRet E’hehﬁ,atthegl %9@51@0 ARtk @eevglthm the present invention.

However, it is believed 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 (-NH;) 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 are 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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di phenyl am nes such as nonyl di phenyl am ne and
di nonyl di phenyl am ne. To the extent that these

woraioennsssBs wi || condense with the carboxylic PCT/US2008/082944
functionality of the polynmer chain, they are also
suitable for use within the present invention.
However, it is believed that the two aromatic groups
attached to the amne nitrogen may |lead to steric
SR I8 L ERSE SROREL B ar P Spspppore o0
( ahbﬂatloo&mﬁleaﬁmmaatbyas@mrd@metatrsmtidn Mhthe AcRINRinefionality of
the hydr ocar b substituents is a relatively short

kg pol amt@ylmga%abentéh@ somgegesigipal g AEpcsiganlity mamiqnd to react

STAFRIESS S QIS AT R, o

Sahpha:tfc iheremapdeplibern paroomil @ @otaesstiyayroalasio amine, while
art . antioxi dant perfor ce tot pol ners in
iR REng %m&b&%ﬁé@ REOBPHRSC %&%ﬁ fage apjpee2 A liphatic
T'ﬂ?on%QHlY@esCiﬁél%ﬁb l?ﬁéih?%ﬁﬁ@é |h AR RS {a}&l&ﬁldésﬁl‘a x%'rfb‘il@ higher
or In conbination wth each ot her. ‘ID'hey can al so
usmdndsn Remohesnor pulywmrltﬁsarddy e onsad ;fOIath@Swﬁmcaoor prov1ded that,
non- ar o anm ne

effb &1 T8 he}h?& ‘iﬁ]t‘/ émégﬁ taRt%S S’PPénd ét‘ﬂ’é’r hl?ﬂldﬁrat pgmary ot
aREdYR a2ty ol PCAHDE pRlACly AFFMes @%uﬁmﬂﬂﬁdbl@r&ﬁiﬂp@é@ dT®liamines
These additional am nes may be 1 ncludedfor a variety

otnqlwy&sons Sblﬁ@thﬁe@mqprmglam@ed esi r abdéethyjaminopropylamine,
Icgfrop t@?iﬁlaﬁo r l%trlllll 0%] a({ Jﬁt%ﬂ?mtﬁ ?%I%lﬁlrar Itd etﬁsl?u%tr Iﬁoethylamlne

p@it}(ﬂﬁﬁmlmdbtlﬁﬁem(ﬁv&nt tlt'(at-arﬁ@tBEthlye)‘pilﬁHﬂﬁlhn@CI d 1-(2-aminoethyl)-
functionality é tend to react inconpletely with the
r eVeeligensy apspectbyingyrhelitanne agHnoRrop pinapheling e e amount

tBes w?éH B0 ahife %WZ%&%IGWBQ \Rﬁﬁ%lr Abfouft RO Phr%rd With %é%Sunt of the

cost aromati c mai nt ar n he maj orit
oﬁrdﬂnﬁlqomnﬁm than ¢e lofs thine SGV@MeaomMMe Pdes@itatni zcwelght or

mpb)g?;rr?éﬂﬁsﬂét o Li\c/le' EEt g%&gﬁg‘}eayal?ﬁ h%§ag1]tﬁrl]lgarﬁ Hato H30% or 90 to

P Y& Besm RN Qﬁoﬁﬁ@%dﬁﬁ’ﬁe 'i@'t@ 70 Wéﬁt%'rcé?ﬁ oy B 50 weight
that, in general, they have only a single reactive

amaqu:@n‘gr oup?0t trat4q sweighprpareent. ose 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 thereof.

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

dimethyl-phenylenediamine, and mixtures thereof.
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secondary group; and typically a primary group
Sui t abl e exanpl es of di am nes include
walzompbusBaMm nopr opyl am ne, di et hyl am nopr opyl aPGTIES$2008/082944
di but yl am nopr opyl am ne, di net hyl am noet hyl am ne,
di et hyl am noet hyl am ne, di butyl am noet hyl am ne,
1- (2-am noet hyl ) pi peridine, 1-(2-am noethyl)-
pyrrolidone aninoethylnnrp hol i ne, and

rop oI| mpunt such
CIOPRAL P TRERER' iR (AR s o R A Tl Samines
t Bed arcmad pelyasbusgleddpblynter JaekBordchanbdXeftotitee dispersant
total am ne present an ht or nol ar basis,
aPrSIges- rﬁwlee%ﬂﬁta@%ﬁwog@rea@éélspﬁuséat additrgest dsrived from
1 r..90 to 70
ac efor ouchfhobh i1y ph R GOX LTRSS bEREREmIs! 0
40 wei ght percent. Use oﬂ certain conbinations of
4- phenoxyani |l i ne w A methyRam nopr opyl am ne within
t hese ranges, for ce,vi dgs particularly good
performance in ter 0f soot Ensy In certain
enbodi ments, the polyners may be f ung ’,allsed with
three or nore different am nes; ance, with
3-nitroaniline, 4-(4-nitropheny| h1 i ne, and
di met hyl am nopr opyl am ne. [0Qr one enbodi nent the
aromati c am ne may be sel ect fromthe group
consi sting of xylylenedi am ne, aniline,
4- am nodi phenyl am ne, berzyl am ne, phenet hyl am ne,
3, 4- di met hoxyphenet hyl § e, 104-
di met hyl phenyl enedi am 3
In one enbodi ment the ardmatNc a
fromthe group consisting gf xyl pedi ami ne, aniline,
4- am nodi phenyl am ne, 1, 4- hyT™- phenyl enedi am ne,
and m xtures thereof.[0075] Dtive of Formula (1)
derived fromone of the aj ¥c ami nes and from a
| sobut yl ene, pol ynmer backbone |s bel i eved to have

%‘ﬁélsan%n figﬁeﬁtqf@r@i@a@ ivgfl feqmong of the ﬁmfmcegmmes
0 [ ri r i @
4?%%1 Ry la esoks| e peBdnar PILREL RS Roievef g hove

dispersant viscosity modifying properties, and is particularly useful for soot

A es thereof. [0074]
may be sel ected

control. Examples of suitable structures of DVM additives derived from

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

L
O
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[0076] An additive of Fornmula (1) derived from one of
the aromati ¢ am nes and from a non-pol yi sobutyl ene
w@eilognershackbone i s believed to have di sper saPtT/US2008/082944
viscosity nodi fying properties, and is particularly
useful for soot control. Exanples of suitable
structures of DVM additives derived fromaniline or
4- am nophenyl am ne may be represented by the
fornul ae: wherein BB is agr-ethyl ene-propy ene copol yner
and u is defined above. [Additives of thifs type are
bel i eved to be derived f|rgmyhyl ene-propyl ene
copolynmers grafted with anhydri del and
functionalised to formt i de group. [0077] In one
enbodi nent Z may be deri I noal cohol .
The am noal cohol nmay con hydr oxyl
groups and one or nore gm am noal coho
in different enbodi nments ijon may contain

1to6 or 1 to 3 hydroxy or 1 to 2
am no groups, and 2 to 5 2 to 25 or 2
to 15 carbon atons. The be a

nonoal kanol am ne, a di al i al kanol am ne
or m Xxtures theregg*_EL_ bl e

am noal cohol may 1 ncl udsg
i sopr opanol am ne, di et hgnol am ne, @rlethanolan1ne

N, N- di et hyl et hanol am ne,—, N—dinethylethanolanlne
NiuNeediRUBR! @f han @ih@[@n‘éeproﬁ?l%ﬁé NQpbolynePaR@anedi @fined above.
serinol, 2-am no-2-net pr opanedi ol ,

t Adsi(thwr ok yhst mple) areamlmnét tl@ahe dativied ofspopattollent-prepylene
N-net.hyl di et t hyl
o S PR BB 0 0 4ri PN BT S TR B

dgﬁhgable fron1an al cohol . The al cohol may be a
nonoh drlc al cohol , a pol yhydric al cohol, or m xtures

t hed7 Inggreogmndimsne € Bey Redervableelrydnahg@imoglcohol. The
aI | |

ul?(gd!rl]%qh%cf‘ eC)(Ogﬁ%F ’%[ﬂg OSCtJarE 21&8% gp&ﬁ)gaa%a one or more arnlno
ngdmj)ecﬂﬂml arnmda&tdhad aaadidferent- hakodiecanplof this invention may

n- oct adecanol , iso anol , i sobutanol er t.but ano
contaﬂl [to6or'l to 3 I?y(?rgxyl groups, 1 to 8 or | t0t2 amino groups, and 2 to

50 or 2 to 40 or 2 to 25 or 2 to 15 carbon atoms. The aminoalcohol may be a
monoalkanolamine, a dialkanolamine, a trialkanolamine or mixtures thercof.
Examples of a suitable aminoalcohol may include ecthanolamine,
isopropanolamine, diecthanolamine, tricthanolamine, 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)ethanol, 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 thereof.

[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-cthylbutanol, 2-ethylhexanol, 3-heptanol, 3,5,5-trimethylhexanol,
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2- et hyl but anol, 2-ethyl hexanol, 3-heptanol,

3,5,5-trinethyl hexanol , 3, 7-di net hyl oct anol and the
w@os0gmb4eexl Cuer bet al cohol s such as those whi CPCHDS2008/082944

commercially avail able under the trade nane Isofol (ex

Condea GmH) including m xtures thereof. Specific

exanpl es of CGuerbet al cohols are Isofol 12, 14T, 16,

18T, 18E, 20 24, 28, 32, 327 and 36. [0080] Exanples

Py??%su't%}g {;apgpllﬁw drsgfca?%u t y erlﬁet aq oFfT suchyas tﬂose which are

ne glyc
peﬁlﬁlﬁ&‘ﬁ‘&lab‘lf" telilabranmidesl the sehdd ttﬁdme gkcyﬁser(@lx Condea GmbH)
[ tri-glycerol, tetra-glycerol, thritol,

i - %gcero
‘I‘f3 168%’&‘#915 thergeh h§p€ClilC§X|9 @@G@prbet a cohols are’ Isofol

(t [ t

3 R TR s iy 932 420 e o
(I[(l()&ﬁﬂ!t hyEcinpslopafie) suifhb®; felydxdrietal¢ablo] include ethylene glycol,

r oxy anes, di hydroxybuta , : :

F&}y glaﬁ‘?laﬁggylelbq §lyeph éntaFFtFWEﬂloW’&?%aﬁ%@ml glycerol,
t { t -
epi/ Arit orwf-:ﬂyd?log%%%gﬂg%ﬁgtﬁﬁgﬁ- P g‘?’g}giéeﬁléﬁll %Imethyl
(tr3- pmphyd:cbbbtd’mame)hyhzleétahy) 2- e(thyldiélxyirekjrmbt)hyl) B3-propane-

pr,0 aned'ol tr| pro hexanetri ol

A wt U s e EOTRnc P00 1] 2 i MGHE bl metley Begpropancs,
b@ﬂg@%ﬁ/ﬂﬂkﬁleﬁ r Onﬂﬂlyﬂm enf@hedll Xt {gesiddier aghydroxypropanes,
Exanpl es of a suitable thiol include thio cho?

adiiley droxy osetean srihydrox yieanganss o gbtckhemo Ieyyth@g)h 8 ltyldir@iymethyl-
t?%ﬁ@t B1 30]8%]%%@ gﬁg&é%@gbﬁ&hg@e rboét%%?(h {n%’?h(}l) 1,3-

ereof 0 prepare

t bﬁop@he@@n(trmweylblpwpmy he 4ehd:hactriv] ane nﬁ@turém@fdo@n
or a two-pot reaction. [0083] |In one_enhodi nent the
| M i o np%ﬁ/le@é@ Eenibf iea iigd wbimpbs fiombe thiol, or mixtures

Lyl | ]I§1@Q ol s%!ltlab%j Lt kiﬁ&lﬁ 'tﬁ‘ig Wcﬁﬁ&’%hfdy thi8B@anol (2-

( an a ve obtai ne alna proces
conpedrso nghamdyt KRgs-tHid) adeohaiby, hbamyl [ memapmdr |tﬁmpheﬁc)ls or

A RN EPhe Rt @l ning el ther:
[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) apolymer containing either:
(1) an anhydride group;
(i1) a carboxylic acid group; or
(ii1) an acyl group; and
(3) at least one member of the group selected from
(1) an amine, wherein the amine contains a primary or
secondary amino-group;

(i1) an alcohol;
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(i) an anhydride group; (ii) a carboxylic acid group;
or (iii) an acyl group; and (3) at |east one nenber of
w0 b@ogewsp sel ected from (i) an am ne, wherei NnPCTES2008/082944
am ne contains a primary or secondary arm no-group;
(ii) an alcohol;(iii) an am noal cohol; and (iv) a
thiol, to formthe additive. [0084] The process
outlined may react (1) (2) and (3) in any order. \Wen
t he process reacts. % 1nodé§g]f0|AOMEd by reaction
with (1), the pr él Poried iy e described as bei ng
post treated MAtbwyaeh@mubﬁaﬁhhh@a@ﬁﬁyar|de
% |caIIy post-treated products co

Yobuthd BRSCE LR APt ToRgk (el BEIda) iveay Préah aWhen
post eategé%?ggh%¥p¢2Hﬂ?%%%@?gfgetﬁ%?ﬁgg(fo&h§ﬁ§0du0tﬁnnwd

pﬁiayll $ebutydrérnd @i bélngapoktetrédnﬁi swaite ds destonnided anhydride.

ove. A person in the art reci ate
t é(Plcéllf/hBBEfFFr? J &% CQHBIAC & élsghbwi eropHeCHimide that

'8{515’@ Qlisv ANRYET 4 gglyraﬁﬁ‘&é | AOnM-HithitiRe r&IB B8 RhORE for a post-
pro ucts may be derived fromone or two isatoic
ateydipdedypgnsant groups. It is believed that where

one nol e qf isatoic anhydride reacts with the

0O
pol yiFs bu t|on ki neti cal ||y
reacts _g?ﬁ}n vyngulgﬁ_é Re reaci sChape
may be esented by [OO he react i on sch’ abggg
N~ ~O

woul d al sd\equal Iy apply for t he ot her N
polyalkylé%epolyanines descri ped above. [0087] In one
enbodi ment the invention provjdes a |ubricating
conmposition conprising: (a) ap oil of |ubricating

vi scosity; and

HoN
0 O HoN
Pib NH N //\ NH
— ' N

0 O
O

NH

oE :

HyN

[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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(b) an additive obtained/ obtainable by a process

conprising the steps of: (1) reacting an anthranilic
wa@nivydedese (typically isatoic anhydride) w th BCT/H82008/082944

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

secondary am no-group; (ii) an alcohol; (iii) an

am noal cohol; or (iv) athiol, to forma product; and

(2) reacting the product of step (1) with a polyner

cont ai ni ngbelther (i) an anhydride group; (i i) ao

[0&8_82( The_orﬁlﬁ)sjawgl neg:ggg’ im

the addifti

be consi ed to be either a onepot or a two- ’

process. one- pot process typically charges a N" ~0

reactants into a vessel beforp formng a product. The

t wo- pot process typically reagts (1) and (2) in a

vessel before later reaction with (3). Irrespective of

whet her the reaction is perforned by one-pot or

t wo- pot process it is believ that theanthranilic

anhydr|d§3|n|t aIIy reacts W th the seleE@:d react ant
o to form

fromthe a \ %\_h_
a product t hiat '}‘eacts W|th é\”'bd‘i"i/msr o@ The

processes descWi bed above may be carri éal out at a
reaction tenpePature in the range of 40 OC to 180 0C,

of0d¥s] 0C i 1818 sch&R9Qbovh delﬂ@%qdoo@qﬁmw %&Mr MR other

be carried out in the presence of a sol vent. anpl es
obolyalyilenspb byagohesedsciihed alevedi | uent oi |, benzene,

T G A AR —

comprising:

(a) an oil of lubricating viscosity; and
(b) an additive obtained/obtainable by a process comprising the steps of:
(1) reacting an anthranilic anhydride (typically isatoic anhydride)
with either:
(1) an amine, wherein the amine contains a primary or
secondary amino-group;
(i1) an alcohol;
(ii1) an aminoalcohol; or
(iv) a thiol, to form a product; and

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

either:
(1) an anhydride group;
(i1) a carboxylic acid group; or
(ii1) 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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[0091] The reaction may be preforned in either air or

an inert atnosphere. Exanples of suitable inert
wa@eomwspdees e i ncl ude nitrogen or argon, typicalPgT/US2008/082944

nitrogen. O ls of Lubricating Viscosity [0092] The

| ubricating conposition conprises an oil of

| ubricating viscosity. Such oils include natural and

synthetic oils, oil derived from hydrocracking,

Xdr ?%?galt Inﬁ rl(?einlsnltéz}n/lfjr ?ﬁfacp u\?llqh ]?% %el'igét]gzi Ir?a%gegg]fe om tﬁe amine,

Uameﬁoan@cﬂloq)l dlsolvl @r thios & el pedutt thecidaytsfwitinta polymer.
natural or synthetic source generally without (or with

| 19489 Tha méqceﬁ%ﬁ& flsCcHbrS OV e ABRC CPIBY4PURET jan&pction
Oid i egat%rﬂdwe%née%m? RS ¢k Pedy08( S BXEFPECL hey

hav een further“treated in oné or nore purification
s{epd|t o Tlrmrmeonnﬁaprornmw it dpecdrried. olRUini fhiecptcs@rre of a

techm ques wn 1n the art .and ingc] ude sol vent
eSERERL; Efar E‘éo?{fgarsyl ablet Iy 1B uds i ent oflabgnzenc, t-butyl

e’BEﬁz%‘ﬁE' Rtuedd, kb I@k] Qﬂor@&ﬁggeatﬂeggn@Qgtréﬁﬁirl)fulfﬁn or mixtures
[ 0095] Re-refinéd oils are also known as reclai med or

r dprozfessed oils, and are obtained by processes

th d t f d | d
BTG P rod PhveRSREFThn fb bhHikies” B Foafey drpSiphere.

I gREMBlesObf SRRMIc aphditt hivRsspROd Ricludlr aRkARWNoPRAHHC S pically
[0096] Natural oils useful in making the 1nventive

| oBrageant s include aninmal oils, vegetable oils (e.g.,

cgﬁfsorf brchme__‘zﬁ {o%l | ubri cati ng oils such as liquid
vent-treated or acid-treated
m[mzqtl | Ty | RidticAgn®i bompdsitibe pampfikénian  Sidplt hewbricating

or ., m xed paraffinic-naphthenic types and oils derived
f VBEPESHAl §vclsr9a15elrmlu Retires apdenagicticogdy] oil derived from

yg&rhg)ggdrc 1 dg@%éngﬂmg's&rgdo gﬁ%pgﬁlgélgﬁéa%geflﬂg& UQ®ined and re-
[ mfﬁtqdaji;srmmlmedumlseﬁermf (e.g., polybutyl enes,
[0093]  Unrefined oils are those obtained directly from a natural or synthetic
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 (e.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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10

15

pol ypr opyl enes, propyl enei sobutyl ene copol yners);
pol y(I-hexenes), poly(loctenes), poly(l-decenes), and

worRoovie4s8s t her eof ; al kyl - benzenes (e. g. PCT/US2008/082944

dodecyl benzenes, tetradecyl benzenes, dinonyl benzenes,
-(2-ethyl hexyl)- benzenes); polyphenyls (e.qg.,

bi phenyl s, terphenyls, alkylated pol yphenyl s);

diphenyl alkanes alkylated diphenyl alkanes

te ers_.and_al |
2 oS AR BB gL LB RIS Rigerton ot

tb@é’heozfs %olmn%hbld‘cﬁsaﬁdﬁeﬁl@@f)olyﬁl%&&l ol dTiis S(yrgt hqiolljﬂoutylenes
| ubricating oils include polyol esters (such

PPP PRIl e 30 1Yy lan dsetartylend j ouplyneas s r oyl - hexenes) poly(1-
p t S S

oA, | PR R g Sl arafdes, HARPIRor-bonzenes (e
oﬁodlﬁryabtm pﬁmsphetmdbcgﬂmdiene@r rinioylgr&renzenes di-(2- ethylhexyl)

trah nt het oi | duced
FPEEBEITT ngﬁww@agﬁz ot w'l%,;kﬁ%m@s iy id pol¥phenyls):
hﬁﬂfh‘%h?f) HR{ahsE dalE&ﬁ@J@ dip -Heﬁgls alkaRy¥dr ﬁﬁﬂal?&f] difen¥fRrs and

I n "one” enbodi ment " oils nmay be prepared

Fabghaed drpdpsghswplsidtoand the @brwntvhetamelqgs @oé dornwlags thereof
wel | .as ot as-to-liquid oils. [0099] Qs of
IBBPP%%T?%%eVmgcosity may al so be defined as specified

| 100933 AnBiHce gy niedtIOlIgbimedtist ioilyt gl R JpoBasie e@efs (such as

I nt erchangeabi ity Cuidelines. The five base o

gPogp e 78y dighticendiqui msgers O(fsmhqépmrue@ﬁn@mmgoa@@ (e.g.,
Y
oo PGUERY, Mah TC R AP BRSO R o gonne

Wph8ephahly atrY, ori pelgdidrie itdtekehyd8ifudad@) ; Imdbgid lolils may be
(sul phur content <0.03 w % and >90 wt Qbsaturates

VPRSP Pyi Figeher=Tropych tyastipny end Aynicybi yrayphraby i egnerised
(POACRLD 'Il"rdaﬂgp Cﬁﬂ?@ca\[b&fsv)lor%&r Fﬁt%ﬂe tlr bA8GndR oils may be

G oups I catlng
Vpsﬁqxased‘ joycm rﬁlﬂol&e—ﬁ" rachAPgasGroehlqpulti sy@tiate bche@n@u ps well as
111 oup V oil or mxtures thereof. Oten

u 9
tﬂgwéﬁﬁsgfhﬂﬂﬁk?l ting viscosity is an APl Goup I,
Giovud! I . off 8¥Rutidating viscosity may also be defined as specified in the

American Petroleum Institute (API) Base Oil Interchangeability Guidelines.
The five base oil groups are as follows: Group I (sulphur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group Il (sulphur content
<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group III
(sulphur content <0.03 wt %, and >90 wt % saturates, viscosity index >120);
Group IV (all polyalphaolefins (PAOs)); and Group V (all others not included
in Groups I, II, III, or IV). The oil of lubricating viscosity comprises an API
Group I, Group II, Group III, Group IV, Group V oil or mixtures thercof.
Often the oil of lubricating viscosity is an API Group I, Group 1I, 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

the additive as described herein above, and the other performance additives.
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Goup IV oil or mxtures thereof. Alternatively the
oil of lubricating viscosity is often an APl G oup I,

w@x@aped683 or Group |V oil or m xtures thereofPCT/0310%/082944

The amount of the oil of lubricating viscosity present
is typically the bal ance remaining after subtracting
from100 wt % the sum of the anount of the additive as
descri bed herein above, and the other perfornance
addi t.i.ve 0 1 The |ubricati Li
C Rt o TR BR, Gotis iRty B 2B PR a dpricBatrate
| ubd/oeantfully ffothelakedd tiradanng Ifoﬂﬁoﬁi‘tiric@ﬁngfcotrﬁlﬁ)smon of the
invention is in the formof a concentrate (which

b&EBHBN nisd ikt faEmi of enapnesintrateo (Whiak may \hﬁo%ﬂwed with
[
casBfichal &1 14 ALK e bERpdn, 3 BRLHRH 1Rlanbl Buiatio of the
Vb wosipoyicanddfothet mvdhtioilend taeloil o€ Ilubhecetth@ WBD@Q’QI aﬁd/or to

Bl Rttt i O a0 10%) brngemidist LPBdo 1090 by

ORfigpal |y conprises other perfor rmnce addi tives. The
ot her perfor mance additives conprise at |east one of
adr Riwbrinanat ddgjtivesscosi ty nodifiers, detergents,

w n dlflers antltvvﬁwalﬁ}‘é ents,é Irosi @n dditi
]tor ° GropeyHERCPPBEe COMRERCE RHCh fTiorpangs additives.
FQThB'LHtHeI( ﬂérf@fsnadﬂcé Cddq&ﬁ%s%rngjrme, atdic8 REHFADE mWtSIC@SictiVators,
nodi fiers (other than the additive of Fornula (1) as
divisepote sndserielisn flcteagants nisicipa sodigicay eantigyear agents, corrosion

anﬁﬂl?f’% Qﬁsg)ersfaﬁ%nhj)tggt'l l?ﬁ Flf’e’ ag(%% (%ff ngr’rﬁulap@[lir as dlsclosed

s an
t herceof dls'ﬁyﬂdaﬁﬁ{fisyosﬁyﬁnb&lrﬁeﬁ’ﬁ n(@hl@dretﬂalh thy hdditivOof (lﬂokrnula (1)
will contain one or nore of these performance

addlidisalessd hergindt erEFMAPPRsAS |a6ﬁnqsozmt3ﬂ>m¢h@8a&ﬂm|%1bltors

?gﬁltélg%é &g ]861 r\?\%b @HK}' é}ggsggﬁltg %aﬁ ngld gg‘;%mﬁﬁ%dl Iﬂﬁures thereof.

%l'ypicaly D 8uligt-f@tntudatdd itibfigatorg Oil Iwilk céathm 8navor%mofe of these

the J ubricati conposi ti on.
per#orrnance addpth P

Industrial Application

[0103] The additive of the invention may be added to a lubricant in a range
of 0.01 wt % to 20 wt %, or 0.05 wt % to 10 wt %, or 0.08 wt % to 5 wt %, or
0.1 wt % to 3 wt % of the lubricating composition.

[0104] The lubricating composition may be utilised in an internal
combustion engine. The internal combustion engine may or may not have an
EGR.

[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 fuelled engine. In one
embodiment the internal combustion engine may be a diesel fuelled engine and
in another embodiment a gasoline fuelled engine.

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

engine. Suitable internal combustion engines include marine diesel engines,

26



10

15

20

25

30

[0104] The lubricating conposition may be utilised in
an i nternal conbustion engine. The internal conbustion

wenp@onetskny or may not have an EGR [ 0105] | n PEEUS2008/082944

enbodi nent the internal conbustion engine may be a
di esel fuelled engine (typically a heavy duty diesel
engi ne), a gasoline fuelled engine, a natural gas
fuel | ed engi ne or a m xed gasoline/al cohol fuelled

one enbodi ment nger nal nbus
A REn o BeEn AR el ) FEet HBIRS A BB pnd ruck
eebg)lelbgrent a gasoline fuelled engine. [0106] The

i nt ernal conbustion engine may be a 2-stroke or

41%k0 7k e “ébﬁglwbéwa@u@qrwﬂsethrhf%r%amteéamb%HOéﬁggﬁ@smay be
' Q&'t#ﬁ P ege?lfglﬁé b 80t '}ﬁé ﬁéh@& | R §if k'ogﬁr‘orus or

| ow engi nes, onobi | e an
englipheed 4s8 (AYTMHe- 87l4b)rcloﬁ'a:|nt C[dﬂp&lﬂphurwbnftﬁrt ﬁnthe engine oil
be suitable for

o ?%331'[ Y Gt Pé@%éggr 8%t G%Pbﬁtﬁwt ot less, or 0.3
DQQ&J% RATIUSs. Ofn BHE @H%ﬁijm@ﬁhthé '%glfMuP' cngalt &R &Nt th-Ehlednge of

sul phur content of the engine oi'l |ubricant ‘may be
wo.0blowt Vess 0.owt Go8omb.0% wt % és9,3 ot %. SThwt pl%scphorus content

| ess, 0.3,.m %or less. In one enbodj ntohe

ST D2ohT Sher fesr 86 T 7 ok a0 B0t Rttt or even
00kt % oOless)- 00(155’\'¢Vt % bP19s, Dr\ik. O§’/®vt_‘%‘6r m@smaﬁé@mbodlment
content may be 0.2 wt %or |ess, or O. % or |ess,

otheoplpsphous goptent ey, b%lO(bpem tg, l@Qovptpn%QirmSa@gn to 700 ppm.

Op{%ggo‘% O/Ppﬁétedpa%ﬁ coﬁ{eng iy b % :f)to‘r/ﬁ)a é/re%gs,fdgl.g F\)V% "tA>oor less, or

ospnor us

1000wppPHbr tss, 3051 PR 0 1658 QoM wiltiecort l@§@|or$)uﬂ W’ﬁ% ed less. In
ash cont ent v% be 2 wt %or |ess, or A .
| e8¢ emhodimant e%lmhareéisassh mntqntvway/obsro @%% A’otP Q)9 gvt %, or

0 e lesep o Bpatyhor 15, L1 one,erbodton

0/({011]8_]0 Tt oft6 temidd2ment Obet mtﬁlcdﬁ_ngv_tcdi'hpdsﬁicﬁﬁ]is lan a@ne oil,

oM f%gelilrlmcﬂt ltlbr}lecaltllfllgrc!o(r:naptolspcgoncPs%%%glgtlerggedl a?s ﬁavmg %t least one of
(1) 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.
[0109] In one embodiment the lubricating composition is suitable for a 2-
stroke or a 4-stroke marine diesel internal combustion engine. In one
embodiment the marine diesel combustion engine is a 2-stroke engine. The
ashless antiwear agent of the invention may be added to a marine diesel
lubricating composition at 0.01 to 20 wt %, or 0.05 to 10 wt %, or 0.1 to 5 wt
%.
[0110] The following examples provide illustrations of the invention. These
examples are non-exhaustive and are not intended to limit the scope of the
invention.

EXAMPLES
[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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wherein the lubricating conposition is characterised
as having at |east one of (i) a sul phur content of 0.5

WOR009erssd ess, (ii) a phosphorus content of 0.BCTSHHN$082944

|l ess, and (iii) a sul phated ash content of 1.5 w % or
| ess. [0109] In one enbodi nent the lubricating
conposition is suitable for a 2- stroke or a 4-stroke
mari ne di esel internal conbustion engi ne. In one

e nt h
S0P RN siie Mot BrRBlLRTNEY, TP R d Rtz o i
| ayesnt p@m(ﬁwsdoen@dﬂ@dzeml dclthbi N85 diCes@l 4 IhoEd. cathicn@sultant
conmpositigon at 0,01 to 20 wt % or. 0.05to 10 W % or
oprodust & fitterd. ByInOR PrAdudtoYith i Migosstaptent ?ﬁ' bei W% and a
g(gégﬁqﬁgpgs of the invention. These exanples are

n- exhaustfve and are not intended to limt the scope

of0r12¢ i rrepdradne EEXﬂMl%LEE?pEI}QMA] somutﬂpﬂbﬁhmv@cﬁxlmmﬂaenine in

f | tyl d th }
s €1 8 B 5 PO tS TR 4B Thet Bt PEadp iy Temine
Ofctn@tfé)d%lc%gdrla@ dram et pyl.ans, ROI¥AT @@ﬂ@)@ttérﬁ?%ature under a

am ne) g of diluentoil are charged in
vegseicnaathdvphered and G Cor |6 dooisc afhftyld rcodeng 3¢ Gresultant

[ dd th hel t 155 0C
?brodhch s fahgs P A b AP D ad, "ot vi ng
a[erequctpibiftide Nilahgderns ¢EKB§5nfs ﬁlfeg% red W a%iddr dnanner to

yleld of 1197 g. [0112] Preparative anple 2 (EX2): A
s &G icvpensfandincrio dbgrhentficaridierciamingl uene is char ged

aI[r‘1Sﬂ4cljsatl 19116§_ia_ th %xag{?plg %FEinlt 1sh€r§:lpa1§:d glr as smnlar fnanper to

r &0 cx&’@ﬂﬂ‘&ﬂl diendtley |Hsbnzb e el-alatiife (snded as th ida@@ﬁé’lamlne.
at nosphere, and stirred for 6 hours. After coaling the
r 6815 ant Prengaatise Exanmpls S4ESD )y i selutiop £ ibsAzy)peing igfoluene
] |
(glggeﬁgip(g u/gtrhglggﬁrag%ar}l{ar% :hgi ?n ({hetmg{ng%#]z ?ar@ﬁ@'mdQSgtmc 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

EX35, 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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EX2, except aniline is used as the reactive am ne.
[0114] Preparative Exanple 4 (EX4): is prepared in a

wa@Rephetsssanner to EX2, except PCT/US2008/082944

N, N- di met hyl - benzene-|,4-diam ne is used as the

reactive am ne. [0115] Preparative Example 5 (EX5): A

sol ution of benzylamne in toluene is charged with

i satoic anhydride such that benzyl ami ne and isatoic

anh ratio red at ro

BRBIELES RC i tadis v B neid P BkioBr FosleRE} 4.07 we

Taﬁdagagu@ﬁ6539gsolated via filtration yleldlng an

of f - mhlte powder. [0116] Preparative Exanp EX6) :
;{’Oblr parl¥gpas tixe Exampie 9 (EX9a] At?gLEfl\rglecg)&aébteqpmed ‘with an
p I e A 1 )
Ppg%gl%g% Is\@}gPeExtHe?linU&/%H %ﬁlﬁﬁé ut&;%ll}] ar{ﬂr@ en 191% Zl]ld Dean
t Skatkneraps veiar gﬁdie‘nfsetrh ik sahaiged anmhdr i del sgclalutebat alkylatlon
the aniline and i.satoic y ride re in 1. 1 ratio,
h@a{Yé&Pqu%q |839<01f11é>rra%1935f Ef]rl’ AP DI nEr E@Seﬁ number average
Al {PSRNS! GeichPEr 9006 Sk ﬁ@ite&ft&qvws ) ﬁegl%aﬁ& from EX2 (64 g)

equi val ent of isatoi'c anhydride is add
r éaeddwhaneltht atmpahiunx it@mpedaout ¥ Gded laeldlﬂor dgkours. The
for 2 hours. Afte the resu

t I o
Spgo RERER Gieq 8l G B84 Pty i wft i piReb b EaERhof F8we .
(imit e mepstarive [IXhdRle PoeRX1BY 1 X -EXamplce BaskEBlpped with
neck flask equipped wth an over head stirrer,
t heovethsafl stlsr@bsthﬁlfra@\éelf nﬂl@@umwmmttw@ aitroganelingeard Dean-
D%%ﬂk tTa t ar tgo el}{\ge'f R{x]rg 3t I660 Ch%&%ﬁg%‘ﬁadgao?y nglgtylene
conventitona sobuty Re "sucCr nicc " Anh

( @@dcymlamknup&ﬂlaa@ Q)dlﬁl@omtpwﬂib&fas ARIMAlEE mfa@euh@lecmt gRight of
of 2000) and 3507 diluent oil and heated to 110 C
TRQO% B £ rbhveesel (asésblegt)ed tg 1d@ded! Bmproduet from £X3 (75 @)

Eﬁp egi M{aetﬂentffeﬁ(i@?a? [Rciease o 356 obelyd lgé:f{i f8r 1 hﬁ Wotrs. The
eproduct I's tered giving a viscous o

npm’dm@eus titateeintgivahg b fzhicmtls &bl anich a nitrepeh mbnt@ﬁﬂgf @.75 wt %
[01 Pr e |ve Exanple 9 (EX9): A 2-L, 4-neck

P% Qyé 9‘%33 Wi th an overhead stirrer, thernowell,

sypeM f ackehMNafile Wixathpld 11 98&N 1hi A& 1200 IR&Mask equipped with

an overhead stirrer, thermowell, subsurface inlet with nitrogen line, and Dean-

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 %
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
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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Stark trap with condenser is charged with 361 g direct
al kyl ati on pol yi sobutyl ene succi ni c anhydri de

w@ pobpessHut yl ene has a nunber average nol ecul BCT/VE100$1082944

of 2200) and heated to 110 C. The product from EX2 (64

g) is added and the tenperature increased to 150 0C

and held for 4 hours. The product is filtered, giving

a viscous oil with a nitrogen content of 1.9 mﬁ 96

]E E@ egrl.? LAkl x%%(nari@ll 9(1 : fk% ;Je'r% netc% quﬂpped with
SuhvefiRae stifdee! thetrhdw it subgertfadd et Wikl nBedgen 1$ﬁeara}ﬁd Decan-
trap with condenser is char&ed with 600 g conventlona
p§r%rk§%wyhéw@ eCE iihichargafhydih 480 @penyicabeialynadysobutylene

A e R T R B A

EXBO(Q)?eﬁldJSM 8 cﬁldldﬁdoﬂraddthhetetiemdt)a(t.UH& brociueagech EKS (72 g)

155 and eld for 10 hours. The pro fil

gV [FERGT#tUgG {16TEASRT (P dfen Cf cﬁélﬁf % srs The

V"?ro/d’u%mjs ﬁltﬂéﬁl %1\%1%]212%0&15 69%AH a Pﬂl%géﬁtcbﬂt%n%?mﬁwt %
neck flask equi ppe

ovedheaddQEHﬂﬁég, t her nowel | , subsurface inlet with

nh@ﬁ@gen _ine .an Dean- t f _ th CE&%%?§$r danh

S df GveiteadRAVEF,| BerrPOEY, sﬁfbbﬁ'ﬂfyéeeﬁl%thﬁﬁh i €line, and Dean-
aver age nol ecul ar wei ght of 2200) and heated to 110 C.

Tﬁéarb rtesduwtthf qoadeisxs i ehargpd jveitthdg@ @ @mtyetlhenal polyisobutylene
%?ﬁl%t lfﬁlydfl{i]e kpqq}ll%gblgyle%%%agg Iﬁﬂﬁlb I? Vgrag% é‘lem?lﬁ{ Weight of

roduc a Vvisc
nQDO((D)gﬁfdi LIt Gﬂhelﬂfmpa&ﬂh&ﬁte(%oaﬂﬂ) @ S[helpdocﬁfct £ EX6 (114 g)
[0122] Preparative Exanple 12 2-L, 4-ne

f 198 eéiq@n HedtamreRatyre H%Pé?%é@dosléﬁr Feand ket Fﬁfm@hpurs The
ﬁlt'eﬁ! ;%erya Dis 51%98 Witng; %@gepgeﬂtem%%kys wt %

pap mnt con isc arge W th
ahk@hgmﬂdmfpﬁﬂ&gsobutylene succinic anhydrlde

( r[)(ﬂfg] Soblyrtefv)llr%ﬂse I%?(arnplen lfgrb( %E(l%\/:eAan-i, 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
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
ayield of 928 g.

[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
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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nol ecul ar wei ght of 2200) and heated to 110 C. The
product fromEX4 (81 g) is added and the tenperature

w0 pwpeessetl to 150 0C and held for 4hour The prpPdUUS2008082944

filtered, giving a viscous oil with a nitrogen content
of 1.32 wt % [0123] Preparative Exanple 13 (EX13): A
2-L, 4-neck flask equipped with an overhead stirrer,
t her nowel |, subsurface inlet with nitrogen line, and

Dg@f\?glll St % kgpatlrra? BI c. % Rclonl fj7e 1E%r g& Sﬁcgraergnhe% it esmnpar gway to
(Eod 1y, &Qb@ﬁty@mg diagna oﬂuﬁbﬁ{arg’é&ﬁﬁg@h&\ph&ﬁmk af BYed gL g) is
of 2000) and 547 g diluent oil and heated to

110 C
THeedr Bupto dueohasExsitiozon gpntiest ofdhdl Wing apf@ yield of 1289 g.

Tﬁ(f'ﬁ%r at %&pé&ﬁ&@%&%ﬁ}@ @SEQ?S;”% Q%égrsefdg{ 4 Bﬂﬂfa? way to

nml@g&mcqﬁrﬁ Eng difucdt 87 st clPdrgedd amd y]neelpcbdmfct bOFXH.(34 ) is

0124] P t le 14 4-
[ P DLrBual s ey EPHARUOLT 21 s Sl iolign 1290 &
SyPeM| f acs b Mafle LAk LIPYER1DI:NR. %%Qre@eﬁﬁ a §hﬁfalf way to

trap With condenser IS charged with g convent i onal
p@D@l%@bumﬂ %Ziegsilhmnmod anthedgéddend phﬁ yorcsbmltoy?lF@ﬁ@ (36 g) is

has ge., nol ecul ar . an
S B o Sl e Pea Fonitaot e ST Bt aotic gDt e
30) 114p@parativa dkachpd do (B 20§NRET-R] ULReck T RS ‘ijpd;fe@ with
155 0C and held for 6 hours. The product is filter
giamorvgrl@adisgcr@usthgtmowlﬂm@smfﬁcreo@léﬁ wish nétregesf lie, 28d Dean-
a 616 9:h 5] .Preparatiyv
Wgt %xir%)o \%tlg go anneerckls %%@q%ﬁl%‘l egﬁ N n%P{lc:t%ﬁagp 5 2),
ovmiimeAsh&tylamee, (65her rmmhlucns phs@si ég)eaﬂdnh@tted/\ftd h10 °C for
nitrogen | ine, and Dean- Stark traggmnth condenser is

cﬁa?lgeBOWI&qbu@égneg syciiet 2y Ryidat (0B8R &g ééb%ﬁty@érl,'eg) oil is
SUERREA 5 SOIOL S, LoBLASONIAEAE oBch, BUREy g i

Thé ipronipttelfy raodeExie 1(eadﬁ.<i?n gmpcsatacdsdnemdsddnte 160 °C and held
tenperature increas to 150 0C a d hel d for. 4_

ThE i JaTPEratarcs R af &Qursyi g iMRgreal and qadugs s itegd odiving a
Niyisc88€8i1 GAM £Rltrdden odtaft 0P ANGt % and a yield of 1300 g.

[0131]  Preparative Example 21 (EX21): 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), 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
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-
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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a yield of 928 g. [0126] Preparative Exanple 16
(EX16): A 2-L, 4-neck flask equi pped with an overhead

w@ripoersgs t her nowel |, subsurface inlet w th niP€DYSV08/082944

line, and Dean- Stark trap with condenser is charged
with 400 g et hyl ene-propyl ene copol ynmer grafted with
mal ei ¢ anhydride (comrercially avail able as
Lucant(r)ﬁv5320FD and 941 g diluent oil and heated to

O OC Q 4 ed.i.n one. :

AU R oLy SN 5280 B0 s 0

hehﬂgaa td hied POt Uhe chbpslymehand silutheoll € Ubfn@[’dtely added
product is filtered giving a viscous oil wth

a
niher geor smrasetuss isoingrpaged ty boRy @ ayd brld ¢rthagigmperature for
S, LSRR ERTE LA (R LBy OPAEY rosen
C bauitgadofahd7 tWieo pnddudtidaff 1233 .32 g) is used. The
PIORTL Bspgalve rgdnmic TubXoadl o 2 Ex drfiack Sk dwippod with
8)1n overiRaERAMHEE thBrrRowtiM ddkuMade tnPetElth %ﬂtr@@gﬁ%eﬁ%%&)Dean-

g diluent oil 1I’s charged and the product of g
i §ta11;enhp Wik gondehset ihalsargedhmtithoigetoic @mh§eintdeo(f25cg)27nﬂme (14

(i HLShF aPL 7P S LRGP bkt SRR, e

éﬂo@l&ﬂel U@ﬁﬂlyﬁbf drSft & ide ehaddld dohgdRiedues Hf afdX@iluent oil

6 g) is used. The product has a nitrogen content of
0(1!%51\/&) % ghergadyioelte dlask2denay. tlpeolcg@]) ymeépanétdlwnt oil is

aROTRLFHE T xpdSn bR Lo BRGAFELIPRED 1 48 e =

NikHat egaperature foa® dloDﬁsanTh§t@|’uKaﬁtr lﬁ@dmﬂ R foeseepdeng aSviscous
charged wi.th isatoic anh dri de

(58
gw@ﬁ%e@n@%@n@@é lwa%are;ﬁwéeﬁéotiﬂﬁlkgsl g) and

hmfﬁ %g%ég%g% ﬂﬁgﬁgﬁgﬁ gﬁ%’zéh s&?ufggﬁaggﬁs %H&%h&‘ 'v&ﬁth 1238 g

t of Bhﬁalfehﬂﬁéd e‘@yb&ewtlheppl@hgl Icspdi)llytlyelr E{&@ 080adnnk 25 Wt % maleic

anh nd  di oiI ded the
- @ﬁS@éYﬁ‘éilt P8P i g edel €87 10 oo aHaRe Jutylatcd
ahy HIQ)%? tbﬁfyﬁ@r(@tlu{i/? ofpr ThO sBRHfo% is W ni@std! {@NtC with stirring.
produc I'tered giving a
The product frorn EX2 (13.2 g) is slurried in Surfonic® L24-5 surfactant (56.4
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
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
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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viscous oil with a nitrogen content of 1.1 wt % and a
yield of 1300 g. [0131] Preparative Exanple 2 1

W@ E)20§468A 2- L, 4-neck flask equi pped with an PUBEUN®aL082944

stirrer, thernmowell, subsurface inlet with nitrogen
line, and Dean- Stark trap with condenser is charged
Wi th isatoic anhydride (58 g), aniline (33 g), and
di | uent oiI (334 g) and heated to 110 OC for 2 h then

13gdggr°C2 od1h SulrspO b\{mle&%g iné??ops Crﬁfngl d %23{? rﬁielgreged to the

uer‘lt
f ha@lklon@aﬁleeltalﬁa Addby dssppuiisd e suckl Mhe naaiby gl is deirr@Adt 160
diOI uent oil is conpletely added the reaction

ebpleF at fiper- i Bhq HenraasaEe v lawsereddoahtP hel andap nafgisobutylene
| SRSHE TR AR REUES, LG AR GBI, ofSppoutir
oéstGr Bt)witl 7% @nid chaydedltd tbé ad&l&ﬁng"unlﬁfﬂbaﬂ]adﬁed% [dmpit)vnsaeto the

anpl L, 4-neck flask eqw

i eﬂ@a@g‘sﬁfﬁafﬂ%ﬁtlrr b e ¥0r stibadiifigeal O@f vﬁﬂ)mc@
Nigbn 00N dtdIR (1RGP @Rar ol 26 II.‘het L BRdh Tﬁhn‘%@gﬁ@ BE&d Hdp-wise
charged with isatoic anhydrl de (25 ¢

am niod iflable rpd atiic nlemp2 Btge, mamdaidid wenit1507¢ foi7 82heyr. Lmdup 11

CORbFSh AP gl aptis el e pE By B SaRBARET dran-pyse to the

ay@kk apbh €5 as dndc@BtrhdtbAa BR2RHed( &Y 2d@ioafdl dbhiemne Iﬁbhuct is
(125 g) is charged to the flask. Once the copolyne

am@l@fscﬂ gadcoolicl. Thecpeghett @injainglfdd vho nideeen end the reaction
{'gfgrsa{%r is increased to 160 0OC and held at that

té’rrpera e®for 8 hours. The resultant product is

f Rlhkelog§ Tisvi Ng a viscous oil with a nitrogen content

of 0.47 vvt % and a yield of 1234 g. [0133] Preparative

EXRAS e 28 yes N samplep prapied kabova skeeRil e 1 ¢ Kirain oil

a I

Phé%)\f g@h{%?ﬁ Pihd &4 ngﬁlﬁeg%_eﬁ hengﬁllékbﬁ}lﬁ{?%%g%ﬂgen@elro‘% gﬁlphur

Cbhogfh!drmast ehldl sat@incerdn ITyxérsad@leESZEOIgam aanrhoue o(f];ﬁo@qt from

and diluent oil (733, 3) .and heat to 110 OC fo
@m@epﬁaﬂyﬁgﬁ%ﬁ%ﬁﬂ% Doty nekhegiaml eyt e asioe the

aewﬁﬁﬂl&? I(h%gﬁ)é%) té‘&'ﬂdw‘?t'hl 'deﬁ{A oﬂnstrﬁﬂa%étsg)ARﬁ)Oﬁhaﬁ%%eter in

to the f ce the copolymer and diluent oil is
oscﬂlatlon mode. The test geometry 1s a 40 mm ﬂat top plate, and the sample

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
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,
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, COMP1 is a baseline sooted

drain oil, G’ ratio is calculated from a ratio of a G’ . 0of cach candidate species to
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conpl etely added the reaction tenperature is increased

to 160 OC and held at that tenperature for 8 hours.
wah@onesss t ant product is filtered giving a viBCDUS2008/082944

with a nitrogen content of 0.31 wt % and a yield of

121 1 g. [0134] Preparative Exanple 24 (EX24): A 2-L

flask is charged with 1238 g of a nal ei nat ed

ethylene propylene copolyner (80,000 Mn, 2.25 W\t %

C\?!af /Cl)o% ‘c[:hoen %%Vﬁll eﬁlg} lethelf}SO?lY? PllroafldGr a n(?m}ah%eﬁierlfll%%tuieoofl reg%lctlon n
Theug@leWuileupl S marned to 160 OC with stirring. The
product from EX2 is slurried in Surfon|c(r)
Liz&13571 surlﬁlaf‘@tcbr?@se( 5@6 aalg)ﬂa&ﬁa of & Qo tomede by €qetmapgon to a
T at f 0

or SRR AoBuad WERPRAT HE ot lip b1 MHledyso prior to cach
adﬂhpkdoaﬂunn@Tranﬂaﬂddedomrop Wi se to t he flask The

erial |s stl at 60 0C for ‘1 hour.
”Z‘ﬁﬁ%obuﬁgﬂ gerults besne fanayarhepdopt serser tﬁﬁ’tt fpdicate that the

d h@&l‘ﬁ%k leht"ﬁ@ GhaBi (dNRLE 3bdtYstRlbt@T BRRL Y be188¥ €0 yntreated

salt) (19.9 g) iIs charged to the addition funnel and
addem0drop wise to the flask. The material is stirred
at 160 OC for an additional hour. The product is

i sol ated and cool ed. The product contains 0.18 w %
nitrogen and the reaction yield is 1315 g. [0135]
Preparative Exanple 25 (EX25): A 2-L is charged with
1000 g of a mal ei nated et hyl ene-propyl ene copol yner
(80,000 M, 2.25 w % mal ei ¢ anhydri de) dissolved in
Goup Il diluent oil (85.4 w % containing butyl ated
hydroxy toluene (0.1 wt 9% . The solution is warned to
160 OC with stirring. The product fromEX3 (9.3 g) is
charged to the reaction. The mxture is stirredat 160
OC for 8 hours. D nethylanm nopropylanine (0.7 g) is
charged to the addition funnel and added drop-w se to
the flask. The material is stirred at 160 OC for 1
hour. The tenperature is lowered to 115 0C and a

pol yi sobut yl ene succi ni ¢ anhydri de product with

di et hyl et hanol am ne (typically an am noal kyl est er
salt) (17.8 g) is charged to the addition funnel and
added drop-wi se to the
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flask. The material is stirred at 115 OC for an
additional 1 hour. Surfonic(r) L24-5 surfactant (17.8
w@0098645BBr ged to the addition funnel and addeRPCT/US2008/082944

drop-wise to the flask and the tenperature maintained

at 1

addi

rea

15 0C for 1 hour.

tional 1 hour. The

pr od
The product contains 0.14 m?q@ﬁ

flnn \llnlrl |c 1152

G oup 11
charged to the addition funnel
the flask at 115 OC and the nateri al

di |l uent oil

m Phaol oav Test rn1 36

(141 g)
and added drop-
is stirred an

|s i sol ated and cool ed.
onitrogen and the

is
W se to

A

A~ —

seriles SSMrlafonenipeepdr dtreaRee(vEr e BVAITAL el i Raio
dr ai |n_Bidparaties|Esgmplest]. The samdsésd are based on
engijne oi |l d@mPilcants wth | ow sulphur, phosphorous
and [ash Eontggﬁ. The sanples conQﬁggw an anoun 07032
_FI)_Lg Uttt I'T Ul Ic Mi C[Jd.l d.l.l VU CAdll ISUD UCDb:-: :uu deY,yU
rheglogy testX®ith a TA | nst runmentls AR500(t m 0.28
rhegnmeter inEx8cillati gn node. The test geonefry (.52 a
30 nn1rlat t@g9p|ate gnd the sampge 'S placedI 0.021
| r 1 LI} LI} UL \' LI 1 I I 1
o e RIS $hp°‘2afm.‘: o ot o thed B
for [30 secorf@¥9at a shdar stress df 0.080 Pa [o 6Hdure
t hat| al | sanpkes have 4 sinmilar haseline sheaf 0.0091
T oo bet LT R oseilhat-on Lt o mi-ti-afceTuhe
sanples _ar 9%119 librated for a fu@Pher 1 minute 0.84
bet ween eaclXldnperatuje step. S&nfA e eval uat] on (.83
;mﬁowmdw@nﬁtamaauneswmgt%tata.omn%n
AT oER, cover Ty TTE TEMIEIATTTe TANgE O 1Y)
points. G ﬁgﬂﬂhe elasflic, or st@fﬁhe nodul us aﬁhz5s
defijned in MXIQ detail |in The Rhedlogy Handbopk, 0.084
Thonmas G l\/@;g@r (ed| ted by Uri quSZoI '), Publ 1 sipemby
Vi ncemitz, 2092 -1+ SBN—387870-7457 p I Gemer Aty y;
bet t 3 d
G vial ue. 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]

(COMP2) derived from reaction of the polyisobutylene succinic anhydride (of

The results obtained for EX11 are with a comparative example
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The data obtained is shown in table 1. In table 1,

COWI is a baseline sooted drain oil, G ratiois
wealenb@msed froma ratio of a G max of each capdi/tisi0e8/082944

speci es tothat of the equivalent reference oil to

provide a nornalised neasure of reduction in structure

bui | d-up. [0137] In each case, the calculation of G

Ratio is made by conparison to a representative soot ed

ea?%lq% hs g?lqhe%&gern%g? fols%tg giﬁfd[ggtﬁ}gl% C(glrﬁgarlsons

anlltme [{Bs,

r @stWded Bhakngdcdmparhie: Ye&@mbﬁgﬁ@me(htlﬁﬁﬁudtncbrﬁaﬁlﬁlg 4-
that the additive of the invention reduces soot
sﬁmchupléerwtﬁmlrwtmldr BOGaERRfRINIRE AR tipHatcetnhydaidg group) are also
Vv, The results
%glﬁ%g E%FQEQ %ﬁé?eﬁ&§$ﬁgék%g%g§%atlve exanpl e
(CIMPZ) derived fromreaction of the polyisobutyl ene
succi ni ¢ anhydride (of EXI | and aniline (in the
absence of isatoic anhydri €S mi | ar conpari sons
bet ween EX9 and conparative exanple COMP3 (a product
ont ai ni ng 4- ani nodi phenyl am ne and not contai ni ng an

i sat oi c anhydrlde group) are EicabRpteesfehdditive The
\:UII’J AT I Ve UUL u UIJL ai \¥ | LA I S TUUI e ’) [ 0*40] Ti'\n
¢o ;%%PWUS datja de %zgrates that tHe addit]ve of ?ﬁe
|nvent|on reduces soot structure bgtRLpyp rerative to
conparative exanple not containing an anthranilic
anhydrEXel gr oup|. [0141§3|t i s | knownOtZtat sone of the3
tmteorialcec Aocerl Aahnavep nt Ar ar\f 1 + h fi1nal
ULLZY S\ _J \W A wre pwy | I upu A3 Ill.l.y I LELLSA YA T II L] T 1T 1100
for m¥ %%, so| t hat fﬁ conmponent s o# t he fj nal 1.2
ornurati on nmayl be different fromg qggﬁgtnat are
initially added. The products forned thereby,
i ncl udkXglt he productk98ornmed|upon @ﬁhﬂoylng | ubri@amnt
corpesi-tion—oefthe present in\ent:u” i ts—ntended
lise, Frot be| susceptfbl e of easy d%%crlption. 4.45
Nevertheress, all such nmodificati ogsgrgpg reaction
products areinc|luded within the scope of the present
i nvent BXY, the presedi1Bfiventiion  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

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,
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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enconpasses | ubricant conposition prepared by adm xi ng
t he conponents described above. [0142] Each of the

walowuetnss referred to above is incorporated heCEUS2008/082944

reference. Except in the Exanples, or where otherw se

explicitly indicated, all numerical quantities in this

description specifying anounts of nmaterials, reac tion

conditions nol ecul ar wei ghts, nunber of carbon atons,

ar111901tl e tinn re tooebe derrsg %?dn t10 d {h edre%é’nt 1nvent10n
1% oot i g dnEen i s

Cbﬁéﬂrﬁpdssw lalﬁmsl ddn@pbsitedre rpreshre @ tkyeraahﬁxﬁﬂgotﬂad defhponents
|nterpreted as being a comercial grade material which
ndySEBE aPAVE-he i somers, by-products, derivatives, and
o] suc He I n .
Y21 U PU AN ARRGSTRELY (ISR iin by
angfurincof Exaph i€ enteahpleonpondnte dthepries erplecltly indicated, all
excl usive of an .soLye t or.diluent oil, mhlc ma%.bg;S
cOUPGHSER YNBSS di this fes P s hiRGCEY 18 REORRES AT maigrialss reac-

O4iBRWhERion 0 AhEREEMr welgHtS ditntRe HRIBIALRG s taﬁﬁtthE hﬁ(e are to

upper and | ower anount, range, and ratio [inmts set
f be tundhesta@idhasmmodiiecd hgletpervdmdt 'IajooubnbUn@ds o8hariviiger ingjcated,

th d ts f h f th )
oG RO CHET SEMRLRR BUBRROIO BT SAE oo Samstis & beine
far canheRfialt BRadet ARterRil eWRIthSmal 0ddhddinWhel &okft®s, by-products,
invention has been explained in relation to its

pﬂélflé&tr\@a @ﬁ@dﬂhn@ﬁu@h mgteqials t whish @rﬁd@@rsmaélyd upgierstood to be
Hsgﬁlt E o%% r%pﬁaél?xgé eoﬁo elvg goﬁo%pgf &4 Eh Qemical

OSG S upon rea

spemptm@ratls @meseﬁhﬁr &fcdistve bf ahp sb&ebﬁoﬂ ddesst siodwhidBtmay be
the 1 nvention disclosed herein is intended to cover
sGeHomgEY proatitoimsthg copapereigl mpgterigly ankesy gehcgiserjadicated. It

Psgﬁ)nl%egn&ér?t'ogﬁ RIS gé N0 W3y el Sinfot %ggé San]r]gtl@‘hmlts set

| Ubricating Conpositi oh' conprising: (a

| idnth dadreing maiys bosinidgperatedtly combined. Slmllarly, the ranges and
amounts for cach element of the invention may be used together with ranges or
amounts for any of the other elements.
[0143] While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon reading the specification.

Therefore, it 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)

w@2@olyses containing: (i) an anhydri de group;PCT/U$2088/082944

carboxylic acid group; or (iii) an acyl group; and (3)
at | east one nenber of the group selected from (i) an
am ne, wherein the amne contains a primry or
secondary am no-group; (ii) an alcohol; (iii) an

ani Iq&Qpl; and (iv) athiol, to formthe additive.
253$ﬁ§lfubricating conposition of claim1, wherein the
awhytagtlimed@nhydride is isatoic anhydride. 3. The

| ubricatjng conposition of any preceding claiml to 2,
wher ei A lRBICaliiheonBoOHHOR EQMATIF®Eani ne cont ai ning a

prinarLﬂg&iﬁggpgﬁg#%?ggyﬂgagég%Hd 4. The lubricating

conposition o wherei'n the aromatic amne is
sel ect €o) o additiveogiaoied/cboaiaalsit ibyg o cxgsl opingrresiin gurdaneng:
ani line, 4- am nodj phenyl am ne, benzyl am ne,

phenet hyl anf éF1§FkgnHi aiﬁ@i’(’ﬁﬁhenethylamne

1, 4-di et hyl phenylepadiAMiRge: and m xtures thereof. 5.
The lubricati'’ng conposition of any preceding claiml

to 4, wherein thé)anmanbydisdagmop; aromatic am ne
[Ubr fcat i ng- conpbel § FUROSTICIAnAe er ai n the
non-aromatic am (g)ias acyl group; and
(3) at least one member of the group selected from
(1) an amine, wherein the amine contains a primary or
secondary amino-group;
(i1) an alcohol;
(ii1) 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 any preceding claim 1 to 2, wherein the
amine is an aromatic amine containing a primary or secondary amino-group.

4. The lubricating composition of claim 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.

5. The lubricating composition of any preceding claim 1 to 4, wherein the
amine iS a non-aromatic amine containing a primary or secondary amino-group.

6. The lubricating composition of claim 5, wherein the non-aromatic amine is

selected from the group consisting of ethylenediamine, 1,2-diaminopropane, N-
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sel ected fromthe group consisting of ethyl enedi am ne,
1, 2-di am nopr opane, Nnet hyl et hyl enedi am ne,

wORMalb4w8% Ci 6- Ci 8) -1, 3- propyl enedi am ne, N- ol eRCFUSB08/082944

propyl enedi am ne, and pol yet hyl enepol yam nes. 7. The

| ubricating conposition of claim®6, wherein the

pol yet hyl enepol yam nes are selected fromthe group

consisting of diethylenetrianine

tp(rr)ll}e an'ngthé’ egg?{a%lanq]en .-ta [(g%t(lgéi)l hg ent %:8 I’Iglgle N-oleyl-1,3-

C prapyilaicdgangine Odrld 861y tubrdng pélyB@ingss cosi ty and an

additive represented by Fornula (1): wherein BB is a

pdl ymedhpaclponeating i sCcompasiteyn ot - cplgjma- ;6. jvgherein  the

e It
:pgﬁig{hr;gct m;ﬁ%‘?‘mgées d%{@o&%&% %ngug \f\fﬂee% o%%eﬂns%gt% &e{jlethylene

t h@ammed&mhylamtdmlgr@u pstraethy(¢ricpehantdee atd p&@yatnioubdttoms.

a_residue of a am.ne; Ais an araq arQ Eis

i §depe%d]élﬁf1|°§/“%gpﬁ Beton SOWPPF%‘%@%Q}EH% Q‘%EIQPB@V}SP%S”Y’ and
agh dq @it St floscrited b @Bﬁﬂhﬁe(l?mup an am do group, or

a hydrocarbyl group; wis o 10; mis Oto 6; Zis

i ndependent|ly -O, -S-, or >NR; Rl is indep ndent
hydr ogen, gr a hyAdrocar byl grou 'nis 1lto
hydr ogen, g hydrogarb or a hy
i s independent!|y/- NHR or -
hydr ogen or| a hydrocarbw gro
is not zerd, jffs 1to 10, 1

ZA—x
sB—-afl-c—

wherein

BB is a polymer backbone;

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

Q is cither 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 (ii)
bonded to G through a residue of a polyamine;

A is an aromatic group;

E is independently a halogen, a nitro group, a carboxylic acid or ester, a
sulphamide group, an amido group, or a hydrocarbyl group;

wis 1to 10;

mis 0 to 6;

Z is independently —O—, —S—, or >NR';

R' is independently hydrogen, or a hydrocarbyl group;
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uis the nunber of pendant groups attached to the
pol ynmer backbone. 9. The | ubricating conposition of

W@ L@os68s wherein k is 0 to 3, nis 1 to 4, RIPCHUS2008/082944

hydrogen, R2 is hydrogen. 10. The lubricating

conposition of any preceding claim8 to 9, wherein the

pol yneri c backbone represented by BB of Fornula (1) is

sel ected fromthe group consisting of

ponne%Qaq&gH@tes, pol yaeryl ates, polyisobutyl enes,
hydrogen%te opol yners of styrene-butadi ene,

et hyl eeri-sFHy@ﬁy%eﬁD@ hg@phibR s a Hydedvatyllenegiosppr ene

copol yners,  pol yi sobut engs, hédrogenated

st yr end- isdBg¢nepdedy yNEEs,; ohy@rBBenat ed i soprene

pol ymems, I ' ed diene
copolyﬁb#%p%%giyolg??ﬁ?ﬁ*%@?%f%ﬁ%ﬁbﬁgﬁgq%gaﬁ’

anhydr kde9sbyOene copol yners thereof, or (al pha-olefin
mal ei ¢ anhydri de) copol nei ,, an nixtgres t her eof .

11. The'hepis s 0/t PG> £bnbtss &iloR et Lty 2pttedi ng cl ai m

8 to 1Q.is Whekshberd j

R A R S S
cOnsi stlhadulpficainiyydcammsprapyf eaen dopdieyemmrisis 0 to 3, nis 1 to 4,
palyi sobut enes, . and m xtures thereof. 12. The
|3bﬂ?ﬁ%@?ﬁ8%§§%ﬁ3§§h9%ﬁ?-of any preceding claim8 to

1ip. \/\h%@ilﬁbrti&ﬁin%déﬂrﬁﬂdé@tidrﬁof epy gﬁ&eaﬁ@ dint B&o 9, wherein the
Formul a: wherein BB is a pol ynmer  backbone; Gis

- polpp@yic backbgpo)repeesenged dyeBbhef Fonmiukd (B br selpstgeé from the
gr oun, ' is eit ' ir | nde 0

kR AP o 56n” 4BbHTE el BEDsnRRGE DghBagPutytoncs.

Ohy{idgknfreddedopolymdriir owgh atyresé-Butdddned pethyddriensropylene
E I's independently a halogen, a nitro ?noup, a
cEPPRIXYITE ey ylincdseniene Lopalyprars delgydiencan hydjagsnated

gEw&e-ﬁ%l%ngyg&‘gl%?,ylhy@lro%gﬁéted isoprene polymers, hydrogenated
alkenyl aryl conjugated diene copolymers, polyolefins, esters of maleic
anhydride-styrene copolymers thercof, or (alpha-olefin maleic anhydride)
copolymers, and mixtures thereof.
11.  The lubricating composition of any preceding claim 8 to 10, wherein the
polymeric backbone represented by BB of Formula (1) is selected from the
group consisting of ecthylene-propylene copolymers, polyisobutenes, and
mixtures thereof.
12. The lubricating composition of any preceding claim 8 to 11, wherein the

additive is represented by the Formula:
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wis 1to 10; mis Oto 6, or Oto 4; Zis
i ndependently -O, -S-, or >NR; Rl is independently

whyapogesy or a hydrocarbyl group; n is 1 to 1PCT/KS1088/082944

hydr ogen, a hydrocarbyl or a hydrocarbyl ene group; V
I's independently -NHR 2, or -QBB; R2 is independently
hydr ogen or a hydrocarbyl group; k is o 10; when k
is not zero, j is 1 to 10; and u is the nunber of
pendapt— groups attached to the pol ymer backbone. 13. —
The | pbricating conposition of any preceding claim38
to 12 the additive is r

For nu '
- A-C(
group
t hrou
or (i
Zis

i ndep
to 10
gr difo]
i ndep

wherein

BB is a polymer backbone;

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

Q is cither 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 (ii)
bonded to G through a residue of a polyamine;

E is independently a halogen, a nitro group, a carboxylic acid or ester, a
sulphamide group, an amido group, or a hydrocarbyl group;

wis 1to 10;

mis 0to 6,0r0to4,

Z is independently —O—, —S—, or >NR';

R' is independently hydrogen, or a hydrocarbyl group;

nis 1 to 10;

X is hydrogen, a hydrocarbyl or a hydrocarbylene group;

V is independently -NHR?, or -Q-BB;

R’ is independently hydrogen or a hydrocarbyl group;

kis 0to 10;

when k is not zero, j is 1 to 10; and

u is the number of pendant groups attached to the polymer backbone.
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k is o 10; when k is not zero, j is 1 to 10; and u
i s the nunber of pendant groups attached to the

wpoiogrersshackbone. 14. A nmet hod of | ubricati ng BEI/US2008/082944

i nternal conbustion engine conprising, supplying to

the internal conbustion engine the |ubricating

conposition of any preceding claiml1l to 13. 15 The

nmet hod of claim 14, wherein the internal conbustion

engined s heavy dut | es engi ne,. 16, . T hod .

o Tany 155 (Bl Pl e o8 PG nd Rajdfeo P Wercin the
| ubditivatii AgreseARAt therForsukhar act eri sed as having at
| east one of (i) a sul phur content of 0.5 wt % or

| ess, [(ii) a phosphorus content of 0.1 wt % or |ess,

and ({ii) a syl phated ash content, of 1.5 Wt %
17. T
di spe
obt ai

(1) a
cont a
acid

one m
wher e
an ge
and (

wherein

BB is a polymer backbone;

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

Q is cither 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 (ii)
bonded to G through a residue of a polyamine;

Z is independently —O—, —S—, or >NR';

R' is independently hydrogen, or a hydrocarbyl group;

wis 1to 10;

nis 1 to 10;

X is hydrogen or a hydrocarbylene group;

V is independently -NHR?, or -Q-BB;

R’ is independently hydrogen or a hydrocarbyl group;

kis 0to 10;

when k is not zero, j is 1 to 10; and

u is the number of pendant groups attached to the polymer backbone.
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14. A method of lubricating an internal combustion engine comprising,
supplying to the internal combustion engine the lubricating composition of any
preceding claim 1 to 13.
15 The method of claim 14, wherein the internal combustion engine is a heavy
duty diesel engine.
16. The method of any preceding claim 14 to 15, 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.
17.  The use of an additive as a dispersant or dispersant viscosity modifier,
wherein the additive is obtained/obtainable by a process comprising reacting:
(1) an anthranilic anhydride;
(2) apolymer containing:
(1) an anhydride group;
(i1) a carboxylic acid group; or
(ii1) an acyl group; and
(3) at least one member of the group selected from
(1) an amine, wherein the amine contains a primary or
secondary amino-group;
(i1) an alcohol;
(ii1) an aminoalcohol; and
(iv) a thiol,
to form the additive.
18.  The use of the additive of claim 17 as a dispersant or dispersant viscosity

modifier in an internal combustion engine lubricant.
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