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for use in fuels and in engine oil |ubricants,
especially for reducing soot-induced viscosity

i ncrease in heavy duty diesel engines. [0002] Heavy
duty di esel vehicles may use exhaust gas recircul ation
(EGR) engines in efforts to d&dliEe environnental
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ange of Sfitropity of1ap 1l cpntgiaing Hswitk gbapges & temperature. The
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[0005]  Other polymer backbones have also been used for preparing dispers-

ants. For example, polymers derived from isobutylene and isoprene (“IOB/IP”)
have been used in preparing dispersants and are reported in WO 01/98387. The
present invention provides a dispersant viscosity modifier based on a polymer of
isobutylene and a diene such as isoprene which is, however, distinguished from
such earlier dispersants by means of, among other things, the molecular weight
of the polymer backbone and, generally, the selection of the significantly
different ' amine component, leading to a significantly different polymeric
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I sobutyl ene and a di ene such as isoprene which is,
however, distinguished fromsuch earlier dispersants
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of the polynmer backbone and, generally, the selection
of t he significantly different ' am ne conponent,
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[0009] The invention also provides A process for preparing a carboxylic
derivative composition, comprising:
(a) reacting
‘(i) an isobutylene-diene copolymer having an M. of 1000 to
150,000 and having on average 0.1 to 2 units of reactive carbon-carbon double
bonds per each 1000 units of Mz of the polymer, with
(ii) an o,P-unsaturated carboxylic compound having carboxylic
acid functionality or reactive equivalent thereof; and



derivative conposition, conprising: (a) reacting (i)

an i sobutyl ene-di ene copol yner having an Wh of 1000 to
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hetero substituents, that is, substituents which, while having a predomi-

nantly hydrocarbon character, in the context of this invention, contain other than

carbon in a ring or chain otherwise composed of carbon atoms. Heteroatoms

include sulfur, oxygen, nitrogen, and encompass substituents as pyridyl, furyl,

30  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.
The Copolymer

35 [0013] The compositions of the present invention are derived from isobutyl-

ene-diene copolymers having M. of 1000 to 150,000, alternatively 1000 to

100,000, or 1000 to 50,000, or 1000 to 25,000, or 2000 to 18,000, or 3000 to
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hetero substituents, that is, substituents which,
whil e having a predom nantly hydrocarbon character,
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carbon in a ring or chain otherw se conposed of carbon
at ons. Heteroatorrs i ncl ude sul fur, oxygen, nitrogen

subst it
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i al | vi b d .
L b TS B ypen i
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ese |nclu e ne
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Slﬁ(‘za_fgs Ald 3, AIEtA?2
[0015] Copolymers are defined herein as polymers derived from at least two
different monomers. Thus, copolymers include polymers derived from, for
example, 2, 3, 4 or more different monomers, more often 2 or 3 different mono-
mers. Accordingly, copolymers of the instant invention are derived from
isobutylene and at least one diene which may have conjugated or isolated (non-
conjugated) double bonds. More often the polyenes are conjugated dienes.
Suitable dienes include isoprene, piperylene (1,3-pentadiene), 1,3-butadiene,

and limonene (dipentene, or p-mentha-1,8-diene, optically active or inactive).
4



and AIEt C, where Et is ethyl. Initiation by Lew s
acids requires or tends to proceed faster in the

w@e@smstsel of a proton donor such as water, hydPODER2005/007544

10

15

20

25

30

35

hal i de, al cohol and carboxylic acid or a carbocation
donor such as t-butyl chloride or triphenyl nethyl
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1 t5'SI(hDe§f adbaoeor 1 td QQCblaﬁ't@_T_E,, o@Néb 10 moles frequently 1. St or2to8
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-i'sopr
rmymaléy] eontanst hgbr8sadirgnyinper of idabiivy chbdh- toegirbore double
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te nat|vel 15 to 1. un|
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incorporated in a 1,4 addition. The amount of 1,4 versus 1,2 incorporation can
be determined by '"H NMR.
[0017]  The isobutylene-polyene copolymers of this invention permit greater
flexibility in the design of the polymer and ultimately, derivatives thereof. The
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to have a significant fraction of the polyner chains
W t hout the additional reactive site provided by the
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can conprise, for instance, an average of 1 to 150, or
1 to 100, or 1 to 50, or 1 to 30, or 1 to 25, or 1to
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m:ﬁ(ﬁl feRfRranf. TRAGHE! uﬁ% Wsh $l1§ H@péilﬁsdlgﬂle%fcaﬁ: HOh¥ #B4ction and
artlcu | ar esired_prop erties. 00

P | [
pcﬁ4 #uh pf sa%l%ﬂy%@ae &ﬁocf?éws@da&o the Fpacar. u@% rggction can be
9Qluehched7\8ﬂ§;nidnh£ﬁ>®ﬁwatﬁﬁbﬁdﬂ@ﬂ&ﬂ‘i@ﬁét}t sdtort, and WoAiGe@fwith water.

oA AN BHO b STRERT M EBal 2y, SolhdhGte romoved by
f rsenipibgutsuali yratsgeated tenapedatbrekal geugel rbupaunds per

> U8 e dHBGRCHRboull ST 7 A01Y D5 1O LT kP
e reactivity of the

gy
[eﬁm omﬁh@waﬂo@why ﬁéﬂmta‘fq ermppsitionssefvihis/inggation are prepared

dq{'(ﬁh Hafok yldi6d ?sr@Bnyle@éireﬁg dodpll phérée @ﬁbbﬁ?QHBﬂ{ h€Bfected by
V\henthereact vVity L iene 1.s simlar

r d584Ng thy PO B%%W e*l%geasttr%len%ﬁélqséw'@e@fcaﬁ&’vé‘ﬁecompound
clmr@@@hveSe@lieﬂtr the@edfhalThd BEBORYatet e&bdly\ﬂh@r tfifcally contains

pﬁc%}%érq{té(}j H%L%Vgl n{s o%cunsaﬁlrateg aa)oxyﬂc acid functionality per

each1000 units of Mx of the polymer, or 0.15 to 1 unit per each 1000 units of

M, as described above for the number of diene units in the polymer. Thus, just
as described above, there can be, in certain embodiments, 1 to 50 or 1 to 30 or 1
to 25 or 1 to 12, or 1.5 to 10 moles, per mole of copolymer, of groups contain-
ing carboxylic acid functionality or reactive equivalent thereof, said groups
derived from at least one o,3—unsaturated carboxylic compound.

[0020] A reactive equivalent of an a,B-unsaturated carboxylic compound is

a reactant that will react in a fashion similar to a carboxylic acid to form deriva-
6
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NVMR. For dienes having reactivities nmuch | ess than
that of isobutylene, the nole ratio of pol yene charged

bl
L B R ey Dt i
andors oxanplee snkydnideso leveDalkyt ehteent mndaaeylf hadglee nwilly react with
Uszﬁﬂlbn%[%' rtb%n&hﬁlb@ﬁm’iﬁﬁf/'sﬁﬂﬂbloglsod ot 2y &R @vnflsthg Hdrresponding acids.

sol u lze t nmer” and e a neans

cofhyiniqasglawer afllérdceStfqré ang @ﬁﬂeh%t‘i?ﬁ ere Rléai?@tlﬁldﬂfqdl trelap reactive
Usaiti v Mefig Re sk &}réSEGn&(ﬁg'a@chf t he reactl on and t he

a of .¢ool i n be delivere
o ' e Al el e or ifropsidnopnd reactive
vvadcpnvaienusllthmef mu&d&ll &newh Uh Itl(imartal’ﬂe\/lﬁsdftexdmmmbﬂﬂy used materi-

r. n,. sol v in
Wafhg cq[1)1 alﬁ tv& y pr o 9Sato F}Z%@@a %@Cgli Iopg]pif:%b’ons. | The.se
uslmaludyt ssch @Icaisaase@bryhmeldammhacamljc raetll) cealeior mdd,ufuenaric acid,

a, Qoldis Bﬁﬁabﬁ&cgﬂfcwllka%om& réqd ﬁ&%%ni?@?id as well as their

car box ?I c derivative conposit .
ar?élhﬁldélﬂﬁ? dwlideppnd ﬁﬁt%xyﬁmceajlx tshsdgwyr akkyl gsterse the torm lower

COfR B’%é:ﬁnn%ﬁﬂ@f@éiﬁ’d@%'}ﬁmﬂgsuﬁfcf ?@ﬁ%n@oﬁa?ﬁcﬁ’ﬂe%é@ﬁe acrylic

co ol yner, w | east, o unsat ur at ed car boxyl

gy malbic £ omBORl: VLR CPREP WS anghjgaconic compounds, in
Cawh)mh)doatteﬁd the® psrhy eompoypidealid mtaﬁdﬁdalon&fé} td the adid3rand reac-

t % at yr at.ed rbo I|c ac
Fuibis BafufRHly Beticisn ot BB AERET SRPBRIY begBRhpmpounas
orar@ thesatﬁeonefuma‘llypmsaw@ﬂad reg®xyhic tasidsf es!‘mplaiilsl those containing

d
eaftcléhé%% hg%‘lﬁgx%g{'o@l J{H;cr | % é)géfegdggg%h )érlicna&E? and their
i rfiee@raflaph M%@amﬁhmd mplgig aplyydside; eﬁR?C%IYdﬁle]laﬂth, 28 particu-

0 rlaﬂly s@itdtle. Maléic 2ohpohRd B EsthePRateilseoating QQ@'VY&EQL carboxy
roups contain in carboxgllc acid fuynctionalit

BT 8% 40 AP RHRLOR B G Dt TP Ve CHPaRYle acid
atfuhetgstalione a, b- unsaturat ed car boxyl i ¢ conpound.

L99ASA1 573605 O By Bt cgoonoic
f adsmivetives ofi thisrinventiong érib @&mbtlmeadcsjratbdue fooavnid the use of chlorine

ded'r' é’lﬁBgM?scoh 1n§r1%a tpk@ﬁlbﬁé dst F@, 55@8@5 AdBPdingly, in one

obt al ne romthne car 1 ic aci
arfikndimest, qhém@rb%ﬂwde@qwﬂﬁneramﬁ Ri@l%fe(hab}i dteshemal reaction

I eflidreid iH@ @spongsert Snd ﬂ[ﬁhﬁ)ﬂ@%@dﬂél‘eﬁhicy c:ﬁbﬁ?& 18 a01ds or reactive
roduai VVI|| t he cczgﬁ lwgdln acj ds.

" SREPALgE hesafore Teacte YA g e Beching oreagtants at

t canbelewetadtmn@emmyalswnﬁ fiomn 1156°C a6 rZ59p widion@4@colto 230°C,

ggpgélge}ab-fg efFoggC hp X%S‘r& Callhey thePRAL Hal 18r(1j cif rbbox(¥nldu(c::ted without
addition of any catalyst or initiator, avoiding the possible need for its subsequent
removal. The time for the reaction can be 4-6 hours, or up to 24 hours, or as
otherwise will be apparent to the person skilled in the art. The reaction can be
conducted in a stirred vessel or in an extruder under known conditions.
[0023]  Preparation of products of the present invention via the so-called
“thermal” route may be seen as analogous in terms of processing steps to the
known preparation of conventional dispersant by a thermal process. As dis-

closed in the literature, it is known that relatively high vinylidene polyisobuty-
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such acids as acrylic acid, nmethacrylic acid, maleic
acid funaric acid, crotonic acid, citraconic acid,

d d
iy ar B8 sPde SEATL BT B ot B IR, FyRBnb i gposeauenty
aI w}ptedgw igh snaleivearthedmde] Siber reablgn 'ocemrarinrye abkarce of chlorine

gr@i‘ﬂfﬁrspﬁ%' aSbr S(Sfothgfrﬁﬂr o gk yns tg u]%%)ﬁ[léeeg Mlx&ure 2 mono-

acrylrc conmpoun el c conpou rc COﬂDOU
an%Pq pakyoHICEi i BB WhepsTsanh Hwﬁ‘iv‘féfﬂ cBWp'els@ttlonhef Q@Wﬁntwnal acylat-

" CRAFPASENES Tron® 0'I‘§'1§(5151ﬁ eh® Iﬁ:ﬁfeefrohp at BF3 96&%8 @R their reaction

Eg%&%:a\éﬁpgg§ glglr%gtg in Oﬁﬂte %\ﬂggcrl Hu?ar adgucts are known,
oI leaisem oal Ibcylyméﬁﬁtdﬂlliéit ethnC polydsoplutydesi dFor eiap@ﬁcalm;s Patent

t al ast t car s and nor
L5295 780 Ayfolth by ifRl dRIRET SN ofR BRI Bty JRLE terminal
l\/mtbclmylatﬂn@ lmsdtwraﬂl@n Mhacvhwyzm b epbgiptesd withymohe-or dicarboxylic
d"ﬁ&?’ﬁo‘ﬁ{&n ﬁ{&létﬁé’& larly suitable. Mleic conpounds

erla S bearing two vicinal carboxy(groups
2rl0024] be T& ctih g Ve OPHOCE Huit thA gPeoRN tegiaifiedl eppadymers can be

Caprepxned E}F]%Cfﬁhédl%hbt%}ﬂ' b is, [W%Z&whl‘l‘y %’rgﬁfngt fhe unsaturated
m ni

e amount of chlorine es
s Baitic. CGaovan: 008 51cHE ©f Hroidtgsylent-depe polymer in a
sodtirtédresssdeii tlﬁt}bﬁsdme&)tmb@eﬁd&eomﬁﬂv@ft G &ar@der, typically

chl ofine cont ai eact ters,

o ahfs?rese%ccgr 8 n s d1t101};ﬁr}%%é r%cﬁ% %tpr (%9 rPerowde a randomly

cagl‘aﬁnsllmtoddctcopﬁm;arbﬁ fies m@gﬂrmﬂtlduprsa athevethlknown materials,
gﬂg E/:ngf z/f&mttgi‘ﬁl %éf{ﬁ% Fqd d)tohfmer may, also be subjected to

Inlc |C acids Oor rea
edugbaﬁhéﬁlt 8s @heselifofahe %@J@t%pwega npRgingdeLplymgr chains of

a"l‘édﬁ@éﬂ dledulf Weadk atushal g@a@tlﬁ%?‘f@éég,? 1{1 gl'i@zé%s%ﬁu £&v instance,

usu from o 250, of to 0
pr@ﬁéﬁgﬁa I‘Fﬁo&ﬁ%ﬁ%t 1800C. The thermal reaction can

bd002fPucThe arhdumusf c&%ﬂbﬁb:tylmnc@ﬁp(&md fateldywithahe polymer is in
avoi.ding the bl e need f.or

o el BpoReS ot thepr® BRRE'F n cEquiGiipht, Rasisy g amount of
4 eadtoner doubde lucpldlsovvﬂhinhth@r polyoer.asltanherbsi desinabld td@void the

§f§1% Jrexk e e% Wh?%l fnrzllyﬁ ngbe s §eqruent1y removed,

t|on can pe con vesse
e>aligUER Anelesk ARIDE BIRFLICHGAS: mPO@QQIJﬂPW@ﬁQH‘aQTBJ@ﬁ isfdesired.

ProRYC twhedl at ththHlegﬁfﬁng Y&t 08 é’rhﬁlotygg afroudts 8¢ carboxylic
"thermal " rou seén as aga 0g ous?rgn terns of

oSBT gEY B TPl KeAT NG of B AmARToRt BFOAIlY present reactive

c atvudid banil e g, apetoshbf ol ar UlkeqEbalpageess. As dis

cl sedtl nAthe literature, it is known that relatively

hi%P A e pol yi sobutyl ene can be prepared,

t if026l | y Thy cadwxglic aleBFattet adyppositiomdos this egeativh yre obtained

by reacting the carboxylated copolymer with an aromatic amine containing at
least one, and preferably exactly one, N-H gfoup capable of condensing with
said carboxylic acid functionality, to form nitrogen-containing carboxylic
derivatives of the present invention which contain dispersant functionality.
Aromatic amines include those which can be represented by the general struc-
ture NH>-Ar, where Ar is an aromatic group, including nitrogen-containing

aromatic groups and Ar groups including any of the following structures
8
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nonoand pol y-succi ni nated di spersant nmateri al .
Preparati on of conventional acylating agents from
pol yi sobut yl ene made from a BF3 process and thgir
reaction with amnes is disclosed in U S. Pate

4,152,499. Sinilar adduct g&=m= Rown, based om|=

pol ymer,s— h%{f t han pol | ene. For .

Pat ent/5, 2258, #47 di ex{vatized g \/R4
al pol nRpa \>
unsat uNat i whi ch ogn B¥ substituted SN

/
dicarboxylicR%cid pr oduct ngs noi et es. 27 Re
alternative process, the present grafted copol ymers
cagy Rellpdsedaltffle Rvnacdndehsed! aroBAgik! @fgs. t HRthdsE. andYrelated struc-

radi cally graft t he unsat ur at ed. car boxylic conpound
o Rralth 87 Mo PRI Eg1eDRRU b GBOn ier; @R isclosed
sthareiag HeSs@l.15i alkyhegipups edH-Af, absKnag ONHsOOvARAL -O0C-Ar,

' ext.pude ically i h ce,\of, an
0r 90625, FUHEEOd L, L0 1B RBISHEDIE, A groups,
r afNfdniapd 0GR Ac (whegint &) ®1D).ee radi cal
| g &f OF SA Affat¥ehhideI GHEY H@E?ﬁn@l 1'§1t S 9se amines wherein
per oxy- cont al ni ng naterjaﬁs. e pol yner nay.afsonbe _
su?ojcé%@éoﬁt?@ ofi B¢ aeEmticang srastyire ippttadhededireqilsi tnthe amino

prrlﬁﬁ@§§n. T}@aahiﬁxtgs hfhyﬂﬁi Mﬁﬁbarg{hi%%] g§ Br@{)ygfelgﬂé’sf gqhe aromatic ring will
nol ecul.ar, wel . cCnh a grart, .

i WBICBUE b § GONORUFISAR aromaia i gy diie dertigsl Higm benzene) but
[ G@R5incTiie Arsed nirométic atimy esperigonpisseddéreaet 8dmvinbphthalene.
t i i tai.n i.nstances s, than or u
 BBRHAIEE oyl ARG BRGNS s 2 Rmerny
d cnbliee, bardti Nbutamilinke dpépamenethytphenyl)beinte siaphihdamine, 4-

t | - 2SEenc T it erjal, ywhjck i
Sy ERLIERSTC N BRI Mk Shopteny
exizesdiling (dispsissporaei £)a seiractgrseetphornreesiling, 3-nitro-

| San@i®sd, " edamiNoaBetadiiRie at-hAtialhydf A LbaEolf 08&3S phinyl ester

B cimScisatater SPHEStamomotH mao) Hoearbrenzamide

r géast i wieled @b IN- (Pt ao-205-gimethpx y-phénill)-behzdmidleo(fast. Blue RR),

eqyl £ [ ' 002 e. car boxylj\C .
advi2aRb 2. BB BneMuPSerRRah, LR CRIGT SBED; o pigggomino-
bypheaglitiengamive end bbphémtlazbandpel. y medthei taxaarples include para-
ar cY 3 e ¢ )

SR, WAy L S A RO, an
thienyl-substituted aniline. Examples of other suitable aromatic amines include

amino-substituted aromatic compounds and amines in which the amine nitrogen
is a part of an aromatic ring, such as 3-aminoquinoline, 5-aminoquinoline, and
8-aminoquinoline. Also included are aromatic amines such as 2-
aminobenzimidazole, which contains one secondary amino group attached
directly to the aromatic ring and a primary amino group attached to the imida-
zole ring. Other amines include N-(4-anilinophenyl)-3-aminobutanamide (i.e.,
¢0-NH-¢-NH-COCH,CH(CH;3)NH,;). Additional aromatic amines and related
compounds are disclosed in U.S. Patents 4,863,623, 6,107,257, and 6,107,258;
some of these include aminocarbazoles, aminoindoles, aminopyrroles, amino-
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said carboxylic acid functionality, to form
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functionality. Aromatic am nes include those which can
be represented by the general struc ture NH2-Ar, where

us OMedh G cl n- conta
arlgna%(?ghogﬁoups ar?géﬂrﬁﬁdlp 85 S}h@k&% (gh%‘&g? SR Sha iazines,
f ATNBRIPHG AU C@@#@@H@WSL é@llmﬁ}tﬂfpldenm‘:o npyodiess egyrazines,

afﬁfﬁhicﬁnés' ng@rmﬂd@hﬂabﬁﬁsm@nd ArSin SRS A1 ©8nd Faminoben-
and e i nqﬁgendent |y, anmong ot her groups

Ch ABTE nePBISH. SUFOIE CHRITgS oklpe g P chg8-N+hamt imopheny)-N-

- Nsdprapyl - NFblfﬁé)ia‘iﬁi,de OOGarAY N@a@ﬂln eﬂ}rb% { (3-8 dpropyl)-

1-1 I ~COH, , -0-(CH 2 ) nC1-

b e Al e B o3 b A B BshicR Al SRS e usea

Arionlmtlb vagounesomaied atknddye artermatiates Rbhedhihg mileipee aromatic
S r a r

TR, 6, Xof AR PP Sl 26y, CERRRBASS g apaterials of

Tﬁheﬂﬁnﬁé%“ﬁwu@e nonoam nes or pol yam nes. The

aromatic ring will typically be a nononucl ear aronatic

ring (i.e., one derived frombenzene) kuat can include

fused aromatic rings, especially those/derived from

napht hal ene. Exanpfes a?o ' i ncl ude

ani | i ne, N-al kyl @i —S , iline, and

N-butyl ani | i ne, - (paya- net hyl phe Am ne,

napht hyl am ne, Aanimodi phenyl am ne

N, N- di net hyl phenyl enedi am ne, 4- F‘ ni trophenyl azo)

ani | i ne (di sperse orange 3), sulfanethazi ne

L T R N Gt

amilog grahps;yd)raa]&))xy groups such as methyl, methoxy, or ethoxy. In one.

BN aﬁdgﬁ‘ e SO b p A PN 58 AR Bl RR

In another instance, R is ~OCHj3 and R? is ~CHj3, and the
’\hﬁa‘feﬂiﬂlﬁl(kngwﬁ AR R YXYePBEOYLI-BE nﬁg{@nd[fotﬁ RS dRYre ethoxy,

B nzani de
%W(rffi EEY aptlp ﬁgx ﬁah@%%%u@ iPatang 744,429 discloses other
parcﬂﬁitiwxmam dbdntil[ﬁ)un{ala{j pard@dlt%ﬁlw a&aﬂhbhl’k@lpbenothlazmes N-aromatic
stituted n
AR 3R SPPORE e Seod bihard . 05 e
S@Ppmtwnmﬂwoamkhmamalsudﬂ: aseidnfor SIDHJPtIIIiOlSési‘df this inven-
aEIGHBPf&eﬁQ&EPd%H&& Q?lﬂle%rﬁ]ngﬁl‘ae tHoé’gnfnCQh heth%rgégme nitrogen is a

nltro en is a onmat1 ¢
Uhptimesd o8 a\r@ma&maqﬁrh@@mcmﬂmpmmdati@at is, the nitrogen is not sp>
Sbii dieed wWiin A8 arcﬁh&t@c hﬂgl qql%daréﬁlﬁtﬁ@ A RITRL Wll%f@?a%ly have an

S m dazo] e, whi ch contai ns “one
ﬁcﬁrﬁamcm DobF oS S5 A CATHBILF ForkRaing agent.

af0028]i c Cértn aa‘rdnﬁtmgngﬁfey &81 S¥mAbAYP ydd Ashafidx@dants. Of
er am nes

I\p%rjrlcgn]ng?mﬁ}g% o n%l éhaén{c% tagﬁai}'l:kagt?cf déphenylammes such as

nonyldiphenylamine and dinonyldiphenylamine. To the extent that these mate-
rials will condense with the carboxylic functionality of the polymer chain, they

are also suitable for use within 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, preferred amines are those having a
primary nitrogen atom (-NH,) or a secondary nitrogen atom in which one of the

10
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i ncl ude am nocar bazol es, am noi ndol es, am nopyrrol es,
am noi ndazol I nones, am noperi m di nes,

e GARURbY SRR IR TR e oup. o, motn.
pyAmdmgesprqﬁg/nrail reesmaty r |ammpmesarean4+pbbmylammblh€es 4-amino-
arﬁl?ﬁ%lwlgﬁﬂ{ead' @Zﬁhﬁ%be@ﬂﬂli%f@be@zﬁ'ifo'aﬁﬂﬁlle?s' 4-(34brﬁfrophenyl-
sui e am nes i ncl ude )

3-az@#ling ( 4digperse nopHEsy| ). NN Ghrsinge-SsoethanyiZdacthykphenyl)-
Nt{e‘lmﬁﬁl'ldlé @ﬁ?f‘@ﬂﬂét)B $-N(@- ﬁﬁin@OPSQﬁiﬂe}hoxy -phenyl)-benzamide (fast

(rGR TR SE SRl sr RS aneh U e il BB, M-t

i natrﬁi ea;tyle)Sbmahﬁdd; land NyN- dlmﬁtﬁylghamﬁémamaimn@s
structures

| DBEL s g AFerttig RREnS At B4 b e BARTRIORE or in combi-

| smmelm withsachtotiars Theer eof alsotberweRlin smodhiRateomewith additional,
Hﬁﬂg et ﬁglil m@ﬁﬁ rla' g alah%hal%& oéJrHﬁmles o(vhf'c!}}( qﬁyo&r QﬁﬁBgdlment

SUC as net or “et
RICoampyisRol 4 e8 m;rbnn atwe These @ﬁ@twaaleﬂmsnesl C@nkbﬂamhabed for a

Fa@e&w@% r%&@%rﬁ&ﬁﬁe@ﬁ 1%]ay Hendékﬂfabfbe{o hﬁ%hﬁﬁﬁﬁ arfRhliphatic

I's -, is - terial i
aPTHYE “\/P eét toBafsgge fﬂ?“‘éﬂ‘letem@ﬁtl%{% t%f f%gcgp%aﬂﬂy of the
etgudymer,t inethebd wint ahati ke sésidBlaleachB f{lﬂéﬁﬂ)ﬂ@ﬁtyg}nayueﬁd to react

P |
o nRBLY it 139 Fhe R Ay RERGE A Zencaliematively, an
N-aiphitiC iamisebsay teplew agodiembiie morpowstsarosumic amine, while

23’82‘%&%&%‘%3%‘%%1%0%05%5 eg{lnslﬂg)%f ﬁltte Bmatlc amlne fAhphauc

t Hneneamiags indpde medidaming, sﬂmmmr@, ammé@nmcarxmanous higher

t hesifes.n DMYhTes R YoM Re b dd 9@@5\3(! ﬁ)f@hl%l-ftiﬁ&tiéd"%%wﬁ@d that, in
an aro t|c arboxllcc npound, that is, thtg trogen

i SERGE s H*fyh BYS anZed W& ﬁurﬁa%fh"%ﬁ%%‘% iZE0YR, {§at e Drimary or
arsramidz@y azmmpremﬂablyppxexfnef}akgryuma\sseltanlel\éx @sU@f such diamines

ke  BimaRRERRRRe ebiind SRR G BRUERAR SO amino

usmdpya]snam [ dxneihynlammﬁthp]annn@,u Idmthylammd@alnudenmne t tidbntylami-

non ‘gi %ﬁen 7 a%%_%éﬁlg)ng“ygﬁﬁ%% cﬁlg% Bﬁ? ’rhgﬁr:?eﬁgyl)q_yrr?lhdone amino-

exdt tnqrnb@hltqa agé amn@rppﬁlmsormholuneto régRoug)t o spefean amine is
caypRyMY Iacmfﬂaaca&ﬂdmabbﬁqsa&ﬁ M%S u@@hﬁﬁeﬁﬁt &me DrohB@Y amine, that

are alsg s e for use with resent

i ASefes We\e\f/él}e toal némeerer%%an @Hﬁ ighthor m@lpr basis, although
?rmgmérl amgn@uspsanabgaﬂdead E&em@ﬁrgm%eurnstm@mae ma)ﬁ)] 70 weight
ea t | narance r.e t Vlty. us,
prist e g%"n%@‘”ﬁi’gé‘ PRESEY r?éx?ﬁﬂ Welg Cpértent

[0030] In one embodiment of the 1nvent10n the amine component of the

reaction product further comprises an amine having at least two N-H groups
capable of condensing with said carboxylic acid functionality (that is, two or
more reactive groups). This material is referred to hereinafter as a “linking
amine” as it can be employed to link together two of the polymers containing
the carboxylic acid functionality. Such products exhibit even more superior
soot-handling performance. The linking amine can be either an aliphatic amine

or an aromatic amine; if it is an aromatic amine, it is considered to be in addi-
11



primary nitrogen atom (-NH2) or a secondary nitrogen
atomin which one of thehydrocarbyl substituents is a

wo edoasisel y short chain al kyl group, e.g., netPgi/US2005/007544
Anong preferred aromatic am nes are
4 phenyl azoani i ne, 4-am nodi phenyl am ne,

2090 RS RBA BLACH i PORLARTIL ARG o dpsergjed bove, which
quebdaha\reoasd reefeoably 2heuldibveleahy lope domdgzagabtie of fra&mve NH
\(”f%ﬂgtﬁbbﬁ) orcgﬁ(té AT ex ossivl BT M PEHE AW i)ol?ﬁ{& ¥LA8. Exam-
Nms &hisheh émém@g armessyinshilsyathvisas digmine, 2s4gdianypgeluene and

5 henldiré- dlﬁﬁ‘hﬁl@ &H&@Mhélu@@l’}bl legs damdine, hexamethylene diamine,

%ng tge de ]S'nﬁ? ine L am ne. [0029] The
SEH-BRY AT {4MRf$ nes can be used al one or
| n[0®6ﬂrp| @theo spavifid nemank oftlhdage Oiean ammalcsambe osedhe car-

og(?@dnqgtmﬁ)gn 1}’1\4&1;10121%%{ tag? a?éo é:%ngee ﬁlaf:v%l & mflhldsch within the

erﬂmgp ok the lncyonmm by the cxprsssm tibp regction. protiestef an isobutylene-

10 adgehd QBﬁd)lgﬁf@r NG AR écgﬁétgfé fj”f r @x%ﬁﬂ 1S i functionality
reasons, Sonetines |t S|ra eto ncor por at

artag) bgp Hyfqdicgdiipie the Rﬂlﬂéer ¥ induding asbmreq-@ontammg comono-

I eaet |1@ﬁh@freb&t@ora%1ﬁttfr§n&hérplﬂ1@é |1ﬁt)ér[$lﬁ inBe iPPHBI.. TRe amine-
the ?vent t hat sone r % acid fun |onall% ty

BT B IRO ROGRCAS TRPIPron SHRAEn Ao RREBCL of an amine

budvkh the alphi| betarimeturébd acylating agynt dsscAbedhbdvVee For instance,

15 arﬁlg %oH@\%nsPSB@&:&%&t RP rn]ialn? g %&g flnd %ﬁ Sa%ré%at% gmlne Such as 4-

peermmpdmhceylafmnm er é@mylazOM1m calAbc ehmploxed. The latter materi-
”DﬂQMﬂWn ik besls (et ﬁﬂjﬁﬁéﬂ [1@96Y-|9@fﬂan 9t is believed to have the
propyl am ne and vari ous h er am nes am nes or
o‘it%ﬁtrﬁes can be used for this function, provided
that in general, they have only a single reactive
am no group, S, a primary or secondery, and
preferably prg/mary\\group. Suitable exanpl of such
di am nes inchude d| JETTTY) ani nop opyRam ne,
7 di but 1 am nypr op
di met hyl ami noe y , dett i Y
di but yl am noet hyl am ne, |- (2-amunaethyl) pi perydi ne,
| - (2-am noet hyl ) pyrrolidone, am noethyl nor phof|i ne, and
o9 am nopropyl nor phol i ne. 435@[1%511@111@511 such an gnine is

Lhe aromat fo anghb e L TRAEAT oYblb-2 OB e O
t dirdluding igeometsemd pesitiondiiggmnerstherobBr Bimslasly, the adduct with

|a|n4c: F‘lﬂ ]%%&g/ﬁmﬁ@%%?n%gg%ﬁﬁ){f uﬁse?n‘ @fﬁ?&g%ﬁé’ P H@& Sn U.S.

p raé%fﬁt pblacamntBuhl@a\m@ng%ﬂ AMN438RY; Sfec)é@mnsmce ample 1 on

25 glllsent of the invention, the am ne conponent of
t act oduct furt her conpri ses an am ne havi
St k (R‘_lh of such an ternatlsve route, a hy roxyan%de can

be esterified with the carboxy groups on the polymer chain. Exemplary hy-
droxyamides can be represented by

30 “ HO-R-CO-NH-Ar
and

12



capabl e of condensing with said carboxylic acid
functionality (that is, two or nore reactive groups).

wahbdos/osmeerial is referred to hereinafter as arPCT/URIO0FQT7544
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amne" as it can be enployed to |ink together two of
t he polyners contai ning the carboxylic acid
functionality. Such product g—e i bit eve C
superior soot-handling perf0ormyce. |-The i nkig am ne

can be eit hétO&HaCOHNE Q j

if it is an aromatic am ne,\_Li_/s con3| o be in
addition to and a distinct elenent fromthe aromatic

am ne descri bed above, which need have and preferably
sheldrd thave srdny aonetcomditg abltee eromaacamire (Whigh angy contain

| 'Ha% t(ijoet{al n?tr(‘;%e% %(Sﬁ%?sfﬁﬁé/tﬁn%[lf}i)sér{dnﬁ'lg ganogllé&fé%e or hydrocarby-

i d@n@@@km&glroeupe Ailtamaml@elﬁ aghyfiraryased @amémefuasﬁ@stenﬁed with a
prt%?%ﬁn%r %nfhe ﬁ{tg‘ﬁ)&yﬁlé}c i ende@y e0%tl AW aromatic

hexanet’h di am _ne, "and ot her
a, BUIHs %Ie@%ﬁéﬁﬁ the Rudroxyerid Servasnasy a dinddng igowp dgkween the

Ofpdlylﬁkﬁ@lﬁuﬁ)fandlﬁh@ﬁ@ﬁ’ﬁﬁticcarﬂlﬁibﬂe onto the carboxy-

c in poI e al so con ate
D3N e o Pd Bl oyl FRG FAvIsRTIRD Ay U gerboxytic acid
eﬁpnmmMy ‘off ke lpe]:mﬂlarom pefedabdy abbuh equivalent of reactive amine

| %R&‘ﬁyﬂa‘f{ﬂzdﬁ&”%ﬂﬁ%@féﬁﬂ”ﬁ o?ﬁqltné&u?a[&dg ca?f?wgb%%epoéhnd on the

unctiond en
| mOd:ymhle Cb@llnyaﬁedewlhedcawenglfamoaq:nth@ @ostoidhigmefric amount is

CQERAOIR e sd Qmﬁrn,ﬁmra?%fﬂaﬁf‘ aﬁﬁ ia #']rr?eeﬁ’htg el Reroved from the Iproduct

i nt er p0| yner |$ ra t ed necont ai ni ng cononone
cdh low tigs & é@&hi@ﬁemc a@ﬁa@hsSa@ﬁeén T diepd yrirgactegh acid or anhy-

arﬂrft& funbﬁoﬁ:hﬁy gh Py gembiat ia- e &p@ﬂymat Qﬂlcﬁﬁm'a?tlﬂ&@v@fg B8tundesir-
%g% ?P bove For .i nstdglnt condensat i

19RING i§ aSyiara I%Fnb" ﬁ‘h ALOTHARS Pboné’ﬁ{‘ﬂ‘ée’s% liamine

ascaﬂ beaprascndl iphamyireomnef dr méleplibatyisaZoaquivaloetsy afi coadensable

19¥ nct fﬁ%ﬁgtﬁe & téerr%xolgg Stge arg@%ﬂagﬁfﬁ‘éggg acErﬁ tllié1 %olymer
stqham urTélu@,r the- @mnphwmzht} preolg| - guivadestsp psr di tné moles of

(i RGndgE r}ﬁo&?ﬁﬁﬁér | ¢ AndepBId iRRBhnY qﬁl‘i@fgs ahl1RE %f hsed in an
Simlarly, t wth 4-am nodiphe yamnean

eI syeh ﬂe@ @P@ﬁ%ﬁ/gﬂﬂ% (fr carb @b Fraietialy) on Qny rgiy @ polymer
AphircadatowitRuhl arﬁﬁblrﬁﬁog&pﬁbﬁﬂéﬁ Qe 1588n$ @mihd slodetate, so as

18 Binfimize 2fs RRS of el ﬁ%a%%‘ity%ﬁf do o be”

eqd0834] i eThei ¢ahrbd))h5€hoc detivatyveg compesitions hgrodotedrdry reacting the
C Al Bbx yRtEMRLBEN nBHE 0P M AT SR ofi A dPfhe” SRINESE HUET LW above are

acylated amines which include amine salts, amides, imides and imidazolines as

well as mixtures thereof. To prepare the carboxylic derivative compositions
from the amines, one or more of the carboxylated copolymers and one or more
amines can be heated, optionally in the presence of a normally liquid, substan-
tially inert organic liquid solvent/diluent, at temperatures of 80°C up to the
decomposition point of any of the reactants or the product, but normally at
temperatures of 100°C to 300°C, provided 300°C does not exceed the decompo-
sition point of a reactant or the product. Temperatures of 125°C to 250°C are
commonly used. If more than one amine is used, the amines can be added and
reacted in either order, or simultaneously. The carboxylic composition and the
13



HO R CO NH Ar andwhere the Ar is an aromatic
noi ety of the aromatic am ne (which nmay contain

wa@eaasosmseal nitrogen or other functionality) aPdI/BS2085/007544
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an al kyl ene or hydrocarbyl ene |inking group.
Al ternatively, a hydroxyacid can be first esterified

&rgm% gar trJ?oa)é(:gl férgua%l t%ﬁaotug? slu?illgl%g t(¥ I‘E)V% F{ng taﬂ?gpt one-half

t her eaf an aronatrc
amsuwlenth;ym towwaciaes ef amﬂQaBeraequlvﬂflemthfgﬂml;plrbvtyl\Eecmmpos1~

t k: rFOllﬁl %Bth%p?h{tﬂ)oaﬁﬂeﬁth @h@&&%ﬂ/l?c %PSsi%ihg 983 actdtf with from

anmount am he condensed )
c A8k pnehak{dy YaleR (qPoiReanie okt ofy 41aing diey gapi vielent of the carbox-

Prﬁfcfé&hwmﬁb@umol tBE Py ]]ﬁis@rﬂf t@fs o8k, eard 'lﬁgalent of amine is

uncti ona er ul va unsa ur e ..

¢ IPEL A0 e s EOREE (e ol eh L i divided by the

aktotm nubfberof eomdmlsalﬂemﬁ@ogdnsmemt havinpHIN< grauped Thus, octyl

e ami ne | n

f;(agﬁn%fg S an e alér?tn@ gg? a %ﬁ% alpslglgllec(:: lal%ﬁ%?lg gﬁ%u ?dlamlne

| shagsad equlersleama’velghrtr eatl dd ens- knalﬁrltsanmjﬂnuﬂaiewelght and amino-
H%\nbggﬂﬁi% 2ihd, \VRM 3 ﬁﬁﬁ%g‘%n' aﬁ?ltn'é‘%él@% TRR o Haly szeast one H-N<

e undesir mne Is us
ac&IPth Jistad e vl eHarsishteavehia ere-helhof erﬁmlﬁ@ﬂéawetﬁélt-
PrE&LOi1 df&tﬁ)‘ﬂicaﬂﬁ,@'\fgsdﬁsu%l mol e (t h?t i ts 2 . c
e en condensabl e, am ne nctional i r .
C dOpYL o R ARSI Soft (. pbephen CrBfy. 20 oil of
THubzicdthes viseosityeircdudibg nitursl @& s(yﬁtl&qllallubhea’tt@ oﬂE‘ﬁnd‘rmixtures
to[héliegPl e%la?tfrafa ﬂﬁh&lﬁde Oal?l(i)l%rq Ofis anSnYe%eg%zl gi castor oil,

arihlyblmlhies Wezi]r ag anmosa} ln’atleatu@ gms snclany lg;uwcérpepolqunmroﬂs and
C'E%L nt %%fedv"'o"rhflﬁﬁ %ﬁ% rﬁ‘lﬁl&%@ eﬂlbhc%% n&% s Q€ the paraffinic,

am ne nol ecul
| M@@hth%tfd%fng%d pawéflwz nap@thﬁ@@s [@dgaf Iuprécating viscosity
Cfﬂdﬁﬁéﬁ'ﬂr@md&faﬂ \Gtdh¥R SRNPSS idseRNS PFREMEE thicating 01ls include

tln t he..car of .the inven
L TR odfud Find A Bt A S A Bery pilt Sicm iy Rolymietized and
whiteipélglerided amfms adl hixtu@githasof, Iaillt}dbenmnds polyphenyl, (e.g.,

It h@é&geg'l% nt%ﬁ:h%%g allg\)?ﬁteﬁ] Xsfégggéril){ls §g¥lra%e-|5%0 fiﬁ)élegaf ethers and
amllmdstedmphﬁnyl ﬁnirflelesﬁnd Hee dearativgs,anelbgs apdlhpmerleguasdhereof.
o ekgrenw,?d@ﬁbm f afa *?ﬁteﬂjl%gmérs ARt aé}m,llt Vs 'tﬁlerE&ewhere their

nce o substa

ortgjaminal hyeigryl §€fPL\Pén1WV@| ‘Pf‘t?@nln‘)d‘eftedt bmémfmaégnopthso@cauon
URtd.Ocdreitte @ﬂﬁm@ﬁ hEéfﬁDc]ﬁ@d ot kifwiByntRétid Hﬁ)rfcﬁﬁi;%@ﬂg S Another

auéﬁépr%%g yaiheisgabHauets, 3s GRmagaey e TS

carboxylic acids and those made from Cs to Cyy monocarboxylic acids and

153 and poly-

polyols and polyolethers. Other synthetic lubricating oils include liquid esters
of phosphorus-containing acids, polymeric tetrahydrofurans and the like, sili-
con-based oils such as the polyalkyl—, polyaryl—, polyalkoxy—, or polyaryloxy-
siloxane oils and silicate oils. Synthetic oils also include those produced by a
gas-to-liquid or Fischer-Tropsch process.

[0036] ~ Unrefined, refined and rerefined oils, either natural or synthetic (as
well as mixtures of two or more of any of these) of the type disclosed herein-
above can be used in the compositions of the present invention. Unrefined oils

are those obtained directly from natural or synthetic sources without further
14



sition point of a reactant or the product.
Tenperatures of 1250C to 2500C are commonly used. |f
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and reacted in either order, or sinultaneously. The
carboxylic conposition and theam ne are reacted in an
ufficient. t about, one-
gl pteiRhe., RoRARLARE e AMAP Ry IneCf B gis srept iy
V@abethmrtlmr dmapwisin pnoEr mwrearmtﬁmtloequwh trefrhprove one or
t hxﬁoﬁcaﬁ)?ﬁ?@f i mgﬁ'éllsoﬁlchﬁie &?Gérﬁdre‘ﬁ'ntz@ dzlfsorﬂyﬂm}gfmed oils,

one- U|va to one am ne

edwdrafléwbe@folksr]éymt@@s@ﬂ pids, casiepeids tqb&mnect@e/ lmsrocrackmg and

pmmﬁﬁoﬁfer&mlé‘n tdeueRfub@n, an equival ent oI ?ml ne is
ot.a

ne .corresponding .to. th )
o107 Te Rt a@ﬁfﬂagpapna SRR RS bF R fisathestiod in the
nlAmgteEhS Potasdenh Imving (AR Baseusl Idiertchangedbylity Guidelines.
anfﬁeE gg % ZEU|vaI?Qgsﬁ§(§pt equal to its nol ecul ar

r‘\ arnn \IQI ent \An| nhf aﬂnol
4y git—equ

t&m@ﬂﬂa’tegdrg rrtﬂuéfuml(%r) wei ght , | &athrates (%) | Viscosity Index

t-hyl th t 8
AGRRY! P per azifigys Wi th B lib agp atons B oy

M-V E-X ] oA ona—kl- N

VWJ IIClVI nmy at LA Ol urirc—11r 1 \‘JI Uup, IIU.Q U.II CUUI VU.I CTTTC

webrgp Bqual to gr@-Gkl f of | and npPOBul ar  wei|di®-120rhe

o

](Iircﬁﬁ) ﬁ.t,lbrl catl rg<0\@§cq& t VarEcPO3E’L96he I ubrl c>‘altj'0ng

UTTPUST I.I oS Ul LILLBR=2L! IIIVCIIL Ul TIHTPTr Uy at UI I

| |UBraupadiM ng V|sccsﬁﬂvob@hﬂmghﬂﬂ@(Héﬁbbal or syhthetic

Ubfdupayi Ng O |'s |aflofHeld M6tGRcIuhBd ﬁ?t’}romtpﬁﬁlﬂl‘? bt Bv

| MCTode_ar el or 1 s—and Vﬁﬁgl dUI c Ul S castot

oi ¥roups L qllopnd ITh gre@ineralsoi RS HPCHSy bET R ﬁHg basq ils are also
S Uokhetisndsl dtisilieRat totdeLdimtiRitichagpdils ol vent -treated or

acig tregted m neral [ubricating oils of the

p u apht heni ¢ or m xed par af fi ni c- napht heni c

t y[0038] O Thedfibticdiimgeai |cng1pv>'smms iotf)thﬂemivmettbrf mmmaim other
i ncﬁﬁﬁ)g)n%}%%r eTﬁ‘é ﬁgo% glfl add?Y V% %lﬁtb%ri { @ ug%%e pgesence thereof in

drocarbon orfrs an
hyljc gompbsmﬁloos lo§ this ¢hveasiopovyindapend @nathd particular use and level of

‘?{o’?fﬂa}ig@ "r&fﬁﬂed‘” ?Egﬁ;]l'né‘%sl]em a?&tdﬂg\?esﬁ{ ?elFée%cluded or excluded.

benzenes, polyp
@WP%Sltl‘alP%maﬁtC@ﬁlRﬁﬂe;ﬁoﬁ]éﬁgIS§§t fraqwkfwtlaft 2aing yenf,p dithio-
gtﬂh@%ﬁh@ﬁw aalldkyizaice&uél %mlmmb Bokph bﬁt@ﬁaci’dkdaﬂeh@ften referred to as
eriva e a ogs an es
BT DRSS o 9" d55rat e g hioppasPhafet” and are
t hen&mﬂnamhefeeradhlelby tlheralhsbmhatmtﬂrmm ZDD®y ps ZIIIWIE Paeror more
ti t 10N
cols bAiEy BY dRBpROSMERE R0y BLd S biekBl By i pount to pro-
| wbde cslditienadi ¢>@renm1@tr¢8@ures uAntialyear @hds@tobxgi;mmqtarformance
I t
%ﬁ?‘%@%ﬁﬁ% of FAIRhLSARATRIAS SBE b cofher, Bifany, etc. salts
9ndcmax|®slweﬁouyémes labrir atigey oil equcssltlons of this
Cﬁﬂaﬁnﬁymthetlc | ubricating oils include liquid esters

[0039]  Other additives that may optionally be used in the lubricating oils of
this invention include detergents, dispersants, viscosity improvers, oxidation
inhibiting agents (antioxidants), pour point depressing agents, extreme pressure
agents, friction modifiers, anti-wear agents, color stabilizers and anti-foam
agents. The above-mentioned dispersants and viscosity improvers may be used
in addition to the compositions of this invention.
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of phosphorus-containing acids, polyneric
tetrahydrofurans and the like, sili con-based oils
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or polyaryl oxysiloxane oils and silicate oils.
Synthetic oils also include those produced by a

S| PSRN SFLQBRE RS, phBER), g oxicas
or msl;lybltlngtagen(sawhwénl maasbemrmtusﬁeésmdﬂletqmmpnsmmrseobfhe invention

aaneOExerﬁﬁﬁﬁed of Eﬂﬁ)ritn\é%% gh?l%{tﬂ:s ﬁgdltb%ﬁﬂio%‘b%}‘%n?@rbuﬁ?des and

used Int OSI I1ons O sent | nvent
UnPRIyFHEGCS bomh@r%@gf@r%wdpw‘@a dihydeaqagban gmd trihydrocarbon

napht;s@hlteg rﬁeﬂ%b@{mﬁ cORPLERS, Whd lfmeuﬁke
pur atlon treatment. Refined qils e . .
o1 (R} Py henitRareshSamricrs (e Fomrayehadietpddn s viscosity
f umtlhm rlmiprcﬁaatredr iviscosiey arodifre) may itle inalided is tipsotmPositions of
ertj
o1 AR e ity BBl 8 sy BRminy cpbR it Rauisobute-
oi hes, m%dn@ha@ahecacm Iestersard@brm pelyolsrsipudylsyl styrenes, esterified
h I S
yﬁg&flé Qﬁé‘kfégz}xﬂﬂ@lgg?? gg]?’élz&'g{jsl gik%gl {ﬁgerte %@llﬁgdf&gdwne copolymers
de@h-’ﬁéa vaylspaerqomgigaied plrensrapobanerpand diydpgenated copolymers
| n@ﬂ tHidl bye( /Qﬁ’éﬁ aﬁﬂﬁlﬁrc@ehatbﬂ,‘ts@ﬁ@ﬁbaﬁgﬁﬁﬁ'n@6o¥)01yn|1ers) and polyole-

b MU e Bngl Vigqosy dmironsTh ot P8 e, ks present inven-
Grlmrp which bedse havd ﬂlS@Eﬁaﬁﬂ sal/s0 amt o e sn opipdeisdcart known and

ol BblShAify B SSedin BaiAl e SO e A Rn S
C oﬁQMZh otD%ﬁ:r gcn‘rspm dﬁp@allymec@@e@fmwnhlsad @iverbesed insaterials,

Opcsth&%ke 2 f%o RS %%@ﬁ%@e& Qlegl.gﬁfrb'ciqs@d tsgﬁs Ca?@%gﬁéltallg dmogene-

of this Invention wl i cul~ar
arfis| e wionign sysiqrps ﬁlﬁiﬁé@eﬂ&fhb}’ édnemheentm@ncﬁméaas of that which

adgbilidviee. pRemefol {ifélhttdﬁ‘ﬁt%f @&efdiﬁ!%% tHd ﬁ&égfilglglléit;r&g&%e metal
conprise a metal sa re
e SRR RRr FOL gTetlc cORBrA tatind: 1B IR dpfials dhe over-
adiaded anstenhls exre rpeéeared (}i:ytmaamgz b acttit mhaphgls @hpiceBy an inor-
e at es. an
It1 i’ ‘rircelg (ge fodiey e% I?OO%%'LQ prg%‘f %{,1}’ é’?ig?)% 5%@1 )Zﬁ%ﬁa mixture
orcozrmrmng)ne agtdierorgani¢ nemsaunds aofeadfioh noslvos plomprising at least
acd dsingRy oli’garﬂé 8882t (MRirfdr4l &Py thoﬁﬁgp r Qyi¢h&€etc.) for said

addi tional @xtreme pressure, ant
arfcidie OrgaHe ynaserisle o pigieiometie px¢rss A asmptab base, and a promoter

diduh %@@ﬁmﬂuﬁ ﬁ@blﬂﬂ, TRYGRIAS o ORRE matdRhl WRIMhorBhly have a
sal may be included in the at| ng

oi ¢ figar egl]llpg%gfa B?rb?ﬂ jatoms, - pEqvide a degree o so?ublﬁty n 011 The

amount of excess metal is commonly expressed in terms of metal ratio. The
term "metal ratio" is the ratio of the total equivalents of the metal to the equiva-
lents of the acidic organic compound. A neutral metal salt has a metal ratio of
one. A salt having 4.5 times as much metal as present in a normal salt will have
metal excess of 3.5 equivalents, or a ratio of 4.5.

[0043] Such overbased materials are well known to those skilled in the art.
Patents describing techniques for making basic salts of sulfonic acids, carbox-
ylic acids, phenols, phosphonic acids, and mixtures of any two or more of these
include U.S. Patents 2,501,731; 2,616,905; 2,616,911; 2,616,925; 2,777,874,
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[0039] Other additives that nmay optionally be used in
the lubricating oils of this invention include
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oxi dation inhibiting agents (antioxidants), pour point
depressing agents, extreme pressure agents, friction

a0 355 SRt BT AR (AR R Tapas and

vi®623i109. |nprovers may be used in addition to the
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alkenylarene conj| ated di ene copplyners (that is,

V|nylarene J ated pol yene copol ynmers and
Verese eaeh pereeoan alkiys erqyie(Whigh Hnay bear more than one
h)éd&élﬁﬁﬁﬂieegio%)\( FRIYGeRUY ﬁ(ii §ol§iﬁ?p!g1%6ﬁ§r\§1)th adflecular weight of
. Vi scosl vers

o) [tifunct
ot %qe({ﬁ)a{%“fih@&ec%?es?ﬂ%é‘ﬁg dieh e s Bipolyigpiiiteng sepcinim-
hade) ohrmpﬁﬁsmt alanywner gmups Oxbmianeyy ptiogens i (€sHay Ggroups Such

pr 0 uc'tﬂ ?? y:ﬁ %%é,n(ig X’ egeﬁ‘%%o%ﬁ‘ftl adglatélg%ﬁ(gnglr %Cﬁatlng agent

t yypitlc al polyoninehasdh Waaleewamtg of Oidragas ddtwednethicatvey moieties is
O?B%ﬂﬁﬂesﬁes‘i&f e ﬁﬁﬂl@hﬁlsdeoé‘tﬁ{cl?ﬁ% o SRR BAGRE: ng a variety of

are genera onogene ous Wt oni ah SyS

cliandes ¥ g%ewrsaam@mlura@ﬁkté@wmnw@gg&smsamﬁmre more fully

mtaleg&lmuhﬂ s, %@%@m mr435euﬁd &, 172;&89;% %ﬁeﬁmls}guée@ul suc-

hi t f met al rt i cul
O LaRNE b o 2 AR 1 b i gbout 1, tha
over whths esterailt exce&sLsSangeprﬁmane@hlhy deaedd Ifg)lﬁnthe polyamine,
cid or
e SpBlsofEY Rl oft bRy ERlnglio R M R Bem R fyipig S groups.
mS)Uph m@at@m&p mayl algo &n desérétied asrig ghinétregampdispet sards, containing at
f‘rﬁ% i1 Qv g d qg%s‘f%aff? '1t§6 ﬁt the e(ﬁ.fﬁer%? (b ?ﬁ Lacti 98 gﬁ‘é}?ﬁ:al oil-

ent m ner ene

f dreeshsis) A8 diaying gaﬂa@vww@gh sotal ba%tlﬁa‘f@gﬂr&EN) ef at least 30,
eﬂgeﬁﬁ e®n §0 IRy 3é u‘i’@aﬁ&lt JOH ﬁbr@r@ﬂﬂoéfe{anﬁﬂé hac¥e@hemical basis).
eqr%&l p]%r zgtlglgalé are also rel%twgllychl %rféc%la{}a \}vee1rgi1t dlsperlslmts having,
for instance alkyl or hydrocarbyl (polymer) groups with M. of greater than 1300.
[0045]  Another class of ashless dispersant is high molecular weight esters.
These materials are similar to the above-described succinimides except that they
may be seen as having been prepared by reaction of a hydrocarbyl acylating
agent and a polyhydric aliphatic alcohol such as glycerol, pentaerythritol, or

sorbitol. Such materials are described in more detail in U.S. Patent 3,381,022.
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sufficient nunber of carbon atons to provide a degree
of solubility in oil. The anmount of excess netal is

W@ o088yl expressed in terns of metal ratio. TPET/USI005/007544
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"metal ratio" is the ratio of the total equivalents of
the netal to the equi valents of the acidic organic

eut ta I t
og@ﬂﬁﬁ“ s aﬁncﬁl}&; 51635 ng ztsillneég c}é S[ﬂ:?sc‘anﬁ 1gelgﬁpn1§§ E?segen?hese are
i rmatematsnwhlahadtrc fnihkd yvibe rondensatior s ahighed molecular weight,
e r ti Y%
e ksl plcl, o Mlcaftns polaftile Rt o BIdeRPREl such as
Paﬁomklehmr Swihmatesiahningtidave He WF%H ét%‘ﬁ@ir% salts
of sulfonic acids, carboxylic acids, phenols,
phosphoni ¢ aci dspHand m xtures of any two or
these include U B. Patents 2,501, 731; 2,616, ;
2,616,911; 2,6 5, 2. 777,874: 3 86; 4, 585;
3, 365, 396; 3. (320, 167 Q*ﬁ,zs“i%,(%@@'!)xﬁg'i'g@éa :
3,629,109. [0p44] Djspersants are well kn
field of |ubri&a and include primarily
knomn as asliless~ type dispersants Ashl ess type’g

‘?‘gg}%‘i ntasvaﬁ{e?%l a1so e?r o é‘%ﬁ ?31/(,3 aI%r (\}\%Ir g ﬁ?d in more detail in

re of

trv
hde:Soé’atd@@ﬁ @GHALS. Typi caI ashl ess d| sper sants incl ude

N-1pelgsf i t @t?& Eﬁﬁ] EIF@IIHC]%Ing{M meHé (211 eﬁréag?sdddnf%}sngfhlch are

a variety o struct i nclu gtylplca
gla

5 CRPNS ALY @aﬁ@c\@ﬂ@nc@fsséswﬁmeﬁg vehish egogsgin p fh@l@cgonahty to
Paknfasod & Eh l&l@fdazltéﬂs*n@@)c@ u«.%gma%ear e al kyI ene

O BURRY o DR AR A 515 A e Rl R A R aE T R Wi 2y of  variety

al dfenydntacyAaidnggtirge rﬁreV\mﬂeh ghipotepardimercaprathiadinzdtes, carbon
Vac{lsuelg¥b aldehgclfeafel?etgneets\/\%%nbo% det é\%olr UC%’ &rlogg'rﬁoﬁ substituted suc-

€ bes he S|nple Ure e
abuwie, anhyridds,ngitalosaepexigesf bemn deanpovidguané rpbesyhorus com-

agB;HCih;ﬁ'dE ”R%If’éﬁéxﬁfeé%éga‘ihﬂ% Qﬂlcqletrgdtﬁféﬁ{ %%rﬁs?ecf‘fneg@ Erdrdlal ¢54,403.

234,43 d
PdPPHRLI adihg alt@épullu&%emﬁlﬂm\@é @?X%gﬁbat?ﬁ @reasﬁét i dulricating

hasomiyehs i s &P af @nicontd i 8RALTitiidAN0. 00 Pt b}lwelglﬁt udially 0.01%

Wlth(i'.%raH cesnltro%%enfu tl0n|lt%ﬁ eﬁg/

f ri8n? HBie mOshiRRRreRi (et sRehceigRyte 0.1% to 10% by

f uneighn madre tofted arpi toei¥s foyomeighe succinic aci d groups.

Su Bl J %é% y al so be described as high nitrogen

di ining at least 1.6%or at |east 2%

ni[0P5Qkn The tvagiods sdditemntdegonibethherein ¢en deeadded| directly to the

o'l%flgﬁg_ﬁ’_a%éf}%a@gd Wé%g g'né'ye LAt Hﬂﬁieﬁ G/ﬁtﬂh tc%tn%ntpz?té Korming

e RIRHIt 12 RsEanEplly ABeH GTOTERAY| 1é1“16@lrg%0 @H@ﬁﬁlfcwch as mineral

basi 82 a synthetic oil such as a polyalphaolefin to form an additive concentrate.
These concentrates usually comprise 0.1 to 80% by weight of the compositions
of this invention and may contain, in addition, one or more other additives
known in the art or described hereinabove. Concentrations such as 15%, 20%,
30% or 50% of the additives or higher may be employed. By a “concentrate
forming amount” is generally mean an amount of oil or other solvent less than
the amount present in a fully formulated lubricant, e.g., less than 85% or 80% or

70% or 60%. Additive concentrates can be prepared by mixing together the
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Desirable materials are also relatively high nol ecul ar
wei ght di spersants, having, for instance al kyl or

whyasogmebyl (pol ymer) groups with Mh of great PET/URZNS/007544
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1300. [0045] Another class of ashless dispersant is
hi gh nol ecul ar wei ght esters. These materials are

r%ﬁ c%?nlpté)rﬁg%tg bgfgélngtgegg{]dtgcf %éﬁ%eggfg?%%%?zﬁgg%éﬁp 1500 Cor 130°
re@mlldﬁ" €f a hydrocarbyl acylating agent and a

p%}{ﬁ}l{cddrtf Gk d'sﬁlcﬁqscohol such as gl ycerol,

Sor bi t ol Such materials are
008 hed The instaat dapartion Rlsg, gelates enfubricating oil compositions

3, é’(ﬁllalﬁﬁl?%j{lﬁ%@ﬁom&t dhpssitass Off thasiihesgortli IRETB@Ant of poly-
I's_Manni

wh
e EOREaa S gt ermulc B s dymarr L f 10%'BY weigh,
al dydrnstinedy OtSUttoe@% i dntol 3% Ebly vadikhit. eAe npriddyteatinebownthe compo-

ans@&?sﬁ@fdt?uss 'i'n ﬁ?r Ll‘g%g% ?Péﬁ d dgﬁ%’ec@l ML S" gr%aloﬁ’l EP)iubncatmg

havé € genera I'nc d VAri
i sUpeosstya0rd mdre dfielke preaingogpasatgd dota aiedddnﬁlvnmoeccmac |contain-

' rlngog e dr ﬁﬂ&@totﬁer%ﬁltﬁﬂe@ Wl‘[lgﬁ)ﬁy rglbﬁfengl\?ﬁ Estﬁ'é‘hﬁ
i nc meri c di spersant ad tlves are
gdf8pal | y Ih‘;ﬁdiﬂ@%lrvbéhsoé%%@fdtfﬁdpﬁﬁﬁﬁﬁhg ct%ﬁcrelwdc@mv&. Tjay interact in
th@rﬁﬁzﬂ ot @Rdbh} )10 ttl@at'tﬂBQfo&npﬂinéﬁ@r%ﬂl‘éyfmal formulation may be
(@gtacterl St ItCS tg 1[? ﬁ (Q 1 Di spers%\nts 06
R b e Relte e o Op InsrAneRs Mt 0Pty o2 a
ofdaggams caAmipgate tesehar sidiced, arhdilmmu;ﬁ&a,of other molecules. The

i RESAR QILAThARE) Btk PR YisHlAl IErmal Y50 iloving he

ones car oxy on-su
s mmpnsalcamfythc pd%snt 1nwrrt1dnes Jitseptendeidyse, boryorot be susceptible of

flﬂlggc?l tﬁfﬁd RERS K SalE Q&hoﬁksﬁffﬁcauﬁﬁé Qﬁ@ ?&fcﬁon products are

det such treatnent are listed in U S.
4 leslaadaesvm{l@@ngiwpﬁ ot {he Peaseny lamtsﬂrbdh%\amswveyew encom-

e fudsda&h® E6mPOIitibM prepared adiﬁhxﬁgmh@%bhi Aéntddegribed above.
6}531 og of agdﬁlattﬁgtaso 1%byp\%E|gt

u 1% to 20% by weight. In nbst instances,
trEaganqﬂeh contribute O. 1%to 10%by wei ght, nore often

%
(obSeE " BURBRL. 1 BN UGB AR B8 hERho TN contina
dumlem‘:aqmt o $eled M@}sus: added Prigbmogbpylyntesizetien of titveponomers.
ar’ﬁledﬂelaé'ﬁ@rgm‘ﬁcﬁﬂk R RRRERRL étt-eoﬁe b’}T/‘ P e AR é‘%r Gver seven

substantially I nert, nornal ]gam c
s s 0fpgeisabutylene o858, d é%ﬂPF‘ﬁ@t é 7§|0|m enangs, and K g AlCl;
pq{ryahﬁlgaglt@thdyeh@uérp{,é@saln additive concentr at e These :
¢ es u rise, 0 80% of
¢ HOOSEH o LFeuh e inks 8 ohck s e SosbbnePratis Bt 2 e of
adﬁlxhne:sn mehaobrandowaeot Tikee oaghdid layesis washed with distilled water,
dried with magnesium sulfate, filtered, concentrated in vacuo and stripped at
205°C at 133 Pa (1 mm Hg). The yield of copolymer is 2450 g. M (GPC vs.
polyisobutylene standards) is 6900. By 'H NMR, 1 isoprene-derived monomer
unit is present in 1000 molecular weight units of the polymer.
-Example 2
[0055] A copolymer is prepared analogously to the polymer in example 1.
Over ten hours, 10,080 g isobutylene, 915 g isoprene, 16,420 mL hexanes, and
13 g AICI; are charged to the reaction vessel. The yield of copolymer is 3429 g.
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known in the art or described herei nabove.
Concentrati ons such as 15% 20% 30% or 50% of the

w@odasosises or hi gher may be enployed. By a "coPCEOB2085/607544

10

15

form ng amount” is generally nmean an anmount of oil or
ot her solvent | ess than the anmount present in a fully

h 5 |
P o(ORGoe: ARYi30yIeBe Sand:E89 s BIDG RPN isoprene-
rwgdtm@mm@rrumhlécrégsqném tHpmedsvudar weighhumits of the polymer.
elgyaaltl gsgegrperatures usual ly up to 150 C or 130 C or
1#3 g Lubrl cati ng Conposi tjons [0051] The i nstant
sl on QPEGOP%MYH%% af% PrRR3FG L aRRlAgowily wshiph gferrpngatalysts
CQafanahfﬁeijltité}ﬁp@at’Lb@@gyl | c conpositions of the

nvention. The armt ‘?gl JJ%%E a]E)r(la?Igp ehi/c E,leéllh{p){
\Aﬂ’s@lhttyleablgr nat i ve=|71056 5 to ®ydor 1 to7@6 by WE‘ISQBJL.

As, noi ed her el naboy the co sItronjs thrs
RSRERGE oy bo bl Qded i rlobtd v i ntol 60 o1l o 733

Uthexamaf gng Vi scosi|t7y00r, nor3s00ften, [@F#0 ncor posad ed
RaB5, dditive cor.}cent rate gontaini ng7 one or rmbe

e uuu:t:‘vlﬂc ‘Ah' HA—HHR-S hl a¥al 'nfn fi f'\ll_

daswijtylaf qal;ilks’m\/\/n ﬂE}hAiCIsorre EifAICIne AKE]@I S AlCl;
q@&]ghggqgﬁ]povg nay 361ter act ,:|55 t he flo[?%b fo!rmﬂ ald OEn

oOr—m O — ——

PN £ ] faaal
rrac—ttne cuann'uLS or—t e+ t+HhRar—i fh-at+-eh-Fay—be

|R€faétr1@mlm€r,(hm t hosd that ar|@initiallly?added. Fér
NSRS oo T fibr, 'gonflsé@f €.\%g7 @ deterggpl) canyygy

~F. =
rgﬁlecuc t-o—othet e —ot—antontec—sttes—of—ot-her

@filcepolymes pr odlitd 4905 or e, $Hr ebyl, 14,000 udi nd2{748
Madlecular f oWited pepoi sggp! oyi|ng sghe conpgsist i on of78he
neseete-tenvegd i on in 1ts intjended use,| may not be
usGehélee of easy descri ptli on. Nevert hel ess, all
such nmodifications and reaction products are 1 ncruded
within the scope of the present invention; the present
irﬁmntp'loﬁ encom passes the conposition prepared by

719508 EARAER R ISFEHO P AR N i 550

Alacr caled ath%(ﬁg@dfqro?‘iaholll_rsc‘@ﬁh|S|ﬁ1mr10g191n|dea@tbiank@o¢ﬁ N> and are
A vn Ivma&qq%r B RIS POTWIED.£3 C Ineléé P@suu ing,hydrocar-

mnoner s, he reaction mxture is nmai

b)]?yb‘ﬁ?‘&t’ﬁ‘é‘}ed@&dlqt% agopk has aviqtah Agid Nupss (aAN) of 38 and 0.7
| sabrtinkered Bakidansepidgene, 11, 780 nL hexanes, and

1 Al are charged to the reaction vessel
éﬁ‘éﬁﬁ%l g&ﬁ | eaving the reactor is quenched by

dl[()ﬂﬁﬂ]ng Thtee leydroodrbiylesubktituted acylating agents are prepared accord-
ing to the procedure of Example 7 using copolymer of Example 2.

ﬁ (

N 3

Example 8 | Example 9 | Example 10
Copolymer, g 725 2048 650
Maleic anhydride, g 16 57 29
TAN 24 29 40
Unreacted maleic anhydride, wt % 0.07 0.08 0.16

Examples 11-12
[0059] Two hydrocarbyl-substituted acylating agents are prepared according
to the procedure of Example 7 using the copolymers of Examples 3-4.
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hexanes, nethanol and water. The organic |layer is
washed with distilled water, dried with magnesi um

wgaodosasm21 filtered, concentrated in vacuo and BCT/URWe007544
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at 205C at 133 Pa (1 mm Hg). The yield of copolyner is
2450 g. M (GPC vs. polyi sobutyl ene standards) is

6900 By IHNWR—t—+soprene; um rved—Toponer—ahitt—i S

1000 nol ecul siFxample it s| Brample Bl yner . -
xmeﬂdley (?fc{d%)%%exA copol ynel Bxanpl&par PExangleogous! y
VALCIBEEL exanpl S gr tenhours, 167680 ¢

s‘ﬁmvm@ﬁéz 915 g isoprene 1680420 i | P®&anes. and 13

Mlaglc anlgrcgl&hgrged to the Bgacti on vegg;el The |yi el d
,J;'g OFymer— 1S 3429 g. M1 (u-'b, VS, poryi sobutytene
tSards) is 8200 By 1H i sopr pHderived

nonNANefteil dilsidy @9esE i n :ta@o mol ecu) 2z wei ght units
af -t he T YIEr. MRl €S, 3- 056] FO COpofymer s
am&%&&%@%ﬁa}ﬂ Q’I‘@t PIQI %rh ffere 6-2r~at al ystls and
different t enper at ures. Exan'pl e 7 [0057]" The _
r from exanple 1 (2450 g) and mal ei ¢ anhydri de

ri are heated at 203C for 24 hours with stirring
ur{@@g b bTAnkepolymaiXremcxampld 6oa3 vg) tandNRafedr affifydride (22 g)

me&é“h%&tegtt? 3%0 l'jcg%t}( Okirdi Jé rld?er amgnlfe‘?%lfll\'%ﬂguhr_r@ 5 SCFH). T-

hydr ocar stitute ating agent
Adiugyl NRF‘rfFB e((m\)) isgy awdama dropping fennel aadtaddedmlren-gise over

ﬁrﬁ;y dir dgh? ? BrepmpAtash & d0réPB58hn ThARRNAL 3grm1n rate 1gO°C and the
bR ety Rt SR SRR 0 g omg i Byarocar
cdpyblsybmitutel] deydatilgeagent BaanpTetal ZAthL{IﬁlQé&%TANP of 46 and 0.2
hXW‘%gﬁ{rQa}’cteé#ﬁ?elétaHlflty?c%lc%Cyl ating agents are prepared

accor uré of Example 7 using the
c&p@h}meﬂé of Exarrpl es 3-4.Exanple 11 Exanple 12

LB L pSparres, By RLGE: RUB TP o e
0|hly Enoaihylowbptsntgd acylatng @g%ta@f Edamplei’Tcwihnf |gdé11uent oil.
WT%ef- (119g &-gminodiphenylamine is added at 110°C over 30 minutes followed

by heating at 160°C for 4 hours. The product is obtained by filtration through a

pad of diatomaceous earth. Yield is 548 g. Percent nitrogen is 0.29. Kmematlc

viscosity-at 100°C = 98 (KV100, ASTM D445_100).

Examples 15-17

[0062] Three dispersant viscosity modifiers are prepared by the method of

Example 14 using the hydrocarbyl-substituted acylating agents of Examples 8-

10.

n O@ _"_"ITI'O

Example 15 | Example 16 | Example 17
Acylating agent: source Example 8 Example 9 Example 10
amount, g 680 - 990 618
Oil, g 1497 2195 1390
Aminodiphenylamine, g 27 48 40
Yield 2105 3074 1963
% nitrogen 0.17 0.19 0.33
KV 100 94 96 124
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Exanpl e 13 [0060] The copol yner from exanple 6 (403 Q)
and mal eic anhydride (22 g) are heated to 160C with

wa@riosossgl under a bl anket of N2 14 L/ hr (0.5 SEEFPS2005/007544
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Tbutyl peroxide (4 g) is charged to a dropping funnel
and added drop-wi se over 2.5 hr. The preparation is
st'rredlf r an additional 30 mn at 1600C, and the
afﬁ’b? purged wWith N2 57 L/hr (2.0 SCFH) at 1900C.

‘Th[@Oﬁé]suI Al migspleyhino oasdoyity madifier tisitprdparest| tat idilgtingel26 g of

unr t%%%ﬁf%f%% r9( m\lg%@{rrﬁdrgf Elqulg[ @i Ro/othls mixture at

iQf’Qr satddedi I gosfi et ylmdfam}ne idEORYisp HVeH thy C@mnsatqf rfgyo hours.
17’15hé3 r&hltﬁ@nﬁ%ﬂ?@?@%ﬂmé Yo sttiob@t £ 9@)@ @Iahﬁﬁo@@ﬁgﬁylamme is

of oi |
meﬁm%%meaﬁw{ewps}n@&%d 'lf;he &f-‘fekﬁl%@ﬂxts% i Hiegkat 110°C
f ol e chdir dhdaghien tht a16016:016rfrﬁﬁe ﬁohﬁsur The Predpstad iitered using

i s..optained b ad of. .

o EOmABE b « KigPe & B0 nBEedlie 003 Keeho0 is 177
i sSEXar28le 18 nemati c viscosity at 1OOC = 98 (KVI OO, ASTM

0 -
m@cosf ) A E{;@gﬁ%ﬁgvés?%&? A {n%gﬁ?eld %{}{rgﬁarga %Srﬁﬁﬁlﬂmg 374 g of the
B@ﬁ.ﬂt@gﬁge@s ifpgn ﬂasemwwamﬁw& LUk dilgentedl. ady| this migture at
3??1@(; Slggatdﬁéi@gggggﬁ g- arﬁ-lgog?ﬂgﬁi'lﬁnﬁr?ee Bg@q%kbe‘éuaslel of 30 min. The
1 ORI nEMEEIeat T g b0 Qéﬁ‘glsé‘?@dvﬁtrhg F41 Thegroduct is
difiljesl Widg diktorhidedusrexnithr eYield B0L20%5 gaddeccedt @itddgen is 0.29.
ehg;{,l lgg)ed ﬁg] ne dropwi se over the course of two hours.
trny

m xture is warned to H OQOC and 30 g
4-[8065bdi pheontl sneemetestsisapktéalnear 01 eeveral skethevexperimmental sam-

m nﬂQ% Z)Ic‘efpa-ll_&? ab l tIh r{%gn‘gg Yhe éaﬁdﬁltaFGr Eﬁanﬁflrﬁééoag‘lcfgﬁrto an oil

and t

i ssample djoay thPs‘FWgOfﬁl 456 B cmyn dalMepk ™yl el ldengn@,l Thegample is
P%u%fé%?ed"tot SRUENidrSarfl #é- abittylSi0hk TaRdifateeardalice # bulldup of
e o et 2B Sl 5 PGB DL et
W deac85ell gn 0$AE| Pugdit 2001~01Tm67h|‘ﬂjﬁdex§tuﬁcﬁngt S&btObMedisted 011
ot e bl RCGBET IR Hg g Y Dl riaE 505G ana Soor
stStruatdlref or Pougot. XUAR 1pr BdEcPrdis Oils,” M. Parry, H. George, and J.
Edgar, presented at International Spring Fuels & Lubricants Meeting & Exhibi-
tion, Orlando, Florida, May 7-9, 2001. The calculated parameter is referred to as
G’. The G’ of the sample treated with the experimental chemistry is compared
to the G’ of the drain oil without the additive, the latter of which is defined as
1.00. Values of G’ less than 1.00 indicate increasing effectiveness at soot
dispersion.

[0066]

G’ Table Ex. 20 Ex. 21 Ex. 22 Ex. 23 Ex. 24 | Ex.25
Dispersant | Ex. 14 Ex. 15 Ex. 16 Ex. 17 Ex. 18 | Ex. 19
ID
1% disp. 0.33 0.55 0.47 0.16 0.25 0.16
2% disp. - 0.17 0.34 0.31 0.09 0.11 0.04
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filtered using di atomaceous earth. Yield is 1205 g.
Percent nitrogen is 0.29. KV 100 is 159. [0065] A soot

wa@ersmsrseest i s performed on several of the  PCT/US2005/007544
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experinmental sam ples prepared above. In this test,
the candi date chem stry is added to an oil sanple from
xﬁﬂ&p?fz ad est drain froma Mack(tn) T-1l engine.
€71'S subjected to oscillation and the ability
of[010|6é] cafdirekafebricant deuedatipes Btd perpprast and soeisabjestasl to the

ﬁm &Y. e @is eepﬁ saﬁpmubﬁeams ﬁn{TH{jM IVESOKTRYT-11 for
a nmet hod descri bed i n SAE Paper, 2001-01-19

" UHRI &P SAO2nBPHE: SOYET (e, AtSedP b IS apﬁpewaﬁ?%gn the oil, samples are

Roxbﬁhdﬁﬂv'ﬁ affl &REi@ Rind@Eeti6) i vGsLRsity Os Dﬁ&mmmet Mi09e0si Results are
and Soo Structgf i n Peugot é BTE Drain Q s,
M TCPRFIPS as piscest ldl@ Cage i JI0 £y (FRE)- present ed at

| Nt0O6RHRL | dixahlp&)rzﬁr(geférmics) & hlhmsélmtmtmmlhgn& a commercial

Exhi piti e # ¢
can bt 88 (EPLRIECan [ OBEA P Eondl et ol mpdilfty dgjersents
t hevesbaseHecal qivait @faels&etlt(sx hehenqdisr antioxi danthenicornogionsinhibitor,
CORAG@Er Eé’mﬁeﬁiﬁoﬁ"al &fmé&iﬁn%r @xﬁnﬂﬂé ZW(Féfé’ﬂéhcé)hi% substant1ally the

additive, the latter defined as 1.
Valaifss Oém“@thné§§ CORkNS1 26 |°rfd’1 garwimige @éB‘?rﬁ@m with a polyiso-

eflﬁa Ieh¥ BT eneaéubsaaienﬂ (ER&osiebfRd fb@@ﬁﬁélﬁmml 13}3%2&112:8 chemi-

Iub nt forgul.ati a epare
L gﬁbLs (Bt e el PhyiS PPrap@afy B B orcfBigation but
a c&mmqnhmgos Ve lof ith@nif spessantiiviscosiay hradifierpf The Iprdsent irprention,

to a??g ]ﬂ&?ﬂgge aZ?éﬁé\} {: cte@s%l%gpc{'l%%ﬁ @7& a‘éﬁ% %.thgﬁiu&p ih *lﬁe lubri-
VI fsa@@s ané the ameusiuefecdnyentiont. viresity m@cbﬁer reépgﬁ:d byl aggompara-
ViigQsddunei ncrease in m2/s (cSt). [0068] Exan'pl e 26
(reference) is a baseline contajns oil and '

cd®RePLi alTheoHssosity iiasrepseciasdianly %ﬁheﬁwpksc%afymon of time

Vi &dosvot Yull@eh, fis siowsl el eledPNblslg ta®¥%er based cal ci um

det er gent (s), phenol i c anti oxi dant (s), a corrosion
i T bitor L onver IIEIIL
27 (refer Egée ll‘észas:{f%@t ant| IEH‘lﬂﬁt Il élfj’g alexﬁﬁé SN oR/IP
- bQut conta % of a suclc
ol \/| sobu \/I g_n_g_j !Hent {(not ﬁ;&& M
flgime hyehWt & | | Viscoswy act j We%che{iseQsityi n tWe% | Viscosity
llubri cant SOCExaﬁrmCée@& i s ShP¥t antiieEase, t he Seate | increase,
flor mul ati pn but | con¥/aielthg 3. 1% ¢fimmie (53 per sant | mm*/s (cSt)
Vi(BCOSi ty omdi f i er00of the [pp.esent o.otventi on,0.(8s i[1.92
xpl e 2[7g .40t | oqy ect ed; | @eoVi dighep 1. 0% dcg kye | 1.51
g cal THey e | oy 0.80 |0.00 0.80 |1.41
36 0.98 0.00 1.09 0.00 1.02 1.42
48 1.35 0.02 1.53 0.08 1.32 1.40
60 1.66 0.06 1.79 0.11 1.59 1.50
72 1.95 0.30 2.11 0.15 1.92 1.60
84 2.36 0.45 2.44 0.37 2.26 1.84
96 2.75 0.72 2.79 0.55 2.55 2.02
108 3.10 1.12 3.06 0.77 2.89 2.27
120 3.47 1.64 3.46 1.11 3.37 2.72
132 3.83 2.20 3.80 1.61 3.70 2.99
144 1 4.17 3.13 4.17 2.15 3.99 3.45
156 4.52 4.72 4.47 2.71 4.27 4.17
168 4.84 7.82 4.78 3.54 4.59 4.61
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cant), and the anount of conventional viscosity
nodi fi er reduced by a conpara ble anount. [0069] The

W@ e@so8isey i ncrease for each of the sanples, aBCHUS2005/007544
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25

function of tinme and soot buildup, is shown in the
foll owi ng table:[0070] The results in the table show

Ml oo faWaVat

thggg hre Jﬁ!ﬂlﬂ[bié% erial S,\ | b tigﬁt Si gu: fl,:gﬂn I/SAZE

{F SRMENRE M K TN & I Y BRI € N EMRN AT

7204 hi hi t 814 ar Fﬁérﬂpﬂ i ncr pAdE® and 7a3Qj gni f & 48t 7.11

haR1lat |d886d 5. 506980t (128,22 (192| HB8r 5)[.9.88

h228 nvent 6@ material of E&26pl g 43835l so ekbi2Bi t § 14.24

O 4 NS —
% ] [
o
O
=

ragtual 1 hgease and a sighgfsycantgupwar d bfeak at| 29 43

af3Md 6% 568t 1[evel (216 [19gs) .| ALIE Non-Feq Valges

for—viscosity rncrease for anmpte 28—at—towsoot
| evel s are considered to be of no signifi cance and

nehP0BR] sufthearsswlds iR dhe ttpllestitose dips nthevkasalise imateripk exhibits a

t 8d?gl‘ﬂifl)caﬂ_thxfi‘ser @SHbdcsitg 1ﬂrhﬁ‘§ at El%dff%t@?’o's@btsle%l {148 hours). The
prese ention are e |ve ers ing $oot in

t hl?a§eﬂﬁl%§ ls%fﬁ@"i“]’ién?té&‘f‘ leEg"é §XBiO1 e gHdE ahicrease and a
r efi gmifiednit wpvedrdvigreils at Iﬂxmhﬂ(ﬂ Sl%&d)oh edvell 1119y hoefs§r aMeeinventive

o l.1citl
=S58l B AR S S D 8 PLASAL, s
deweak pt aund (e isbgt yehi@imheumsj. (Ehenbaizsro velmes fanviscosity
CQHQx‘etah@ Fkﬁ*k]g%ﬁl%%s%he ungbts levaHTRE" e ?écp g;{]kl))@tocfrﬁsd signifi-

and t erstood as no
wcﬁaace @Béunay bgnsubractadnipw the sxrmieqwédvalwcm thls table.) The

ChesiIEAdhoW tif® 'ili’@ﬁiaftéﬁ)zﬂs ek pRAACINNERESD al%h&f'éc(iuk%eat dlspers-
interpreted, a ? g]éla conmer ci al grade material which
9gégﬂtt1£|t i Cﬁgsei fdesthy_ products, deriva tives,

arf6091 her Eacic lof et elocahenwhietérred €o ra‘bbfmhb )incbtﬁrﬁﬁfzﬁé@ @6rein by
t rC| a

Q‘eﬁ?%lp%fiz(géc%t 1:1:11htté1 % %p%r n\gh% %Eﬁvggee ﬁ{(gjgéltly indicated, all
exgimgerioak quantangs Bothiedesaiptibinl speaifyoig ammhntrsmfnm;atdnmls reac-
o;{ﬁ)tnoém{dﬁtllé/nsphﬁﬁ@&gaﬂ \Weltglﬂ?s ‘ﬁﬁf@gf 6k Bhrb aﬁ%ﬂn? ntdutph?ﬁ(% are to

herw se 1 ndi under s
p?ﬁe‘#anﬁﬁopé\ﬁérma%lﬂ’ﬂt by rﬂ%ﬁh gord dghowtat | Unlessriothersdse indicated,

f @ath chenhRiaD oﬂ@dm?@smﬁﬁi @ﬂ%ﬁ‘é@% h¥re3RER6N8%e 1§te'fblle@éd ¥s being a

the ran ? z}f{j armun r each el enent of

ORI camt R REaL ML IR CORALR, (haisBI T YaRHIdHEtS, deriva-

f arvea,ng!ncbbttieh sugcli he;tem‘edle VIS arf?oﬂﬁaﬁ@ bedeakidodtiBebe present in

9. &ssepti a

oSSR RAE OB SOTT Aol o B S Saponen

t tpeeé’@amdcemidsmc)\ﬁél altynawlacnfept sliluest ofl, whect amgyobe tdustomarily
E)qgsrenf:‘?ﬁ‘sthge&ﬁﬁﬂngfbﬁ@hﬂfahérfalChfi‘feg?%t}'l&w(ﬁs]e Pﬁh?ated It is to be

osition conprising e reaction
understood that the upper and lower amount, range and ratio limits set forth

herein may be independently combined. Similarly, the ranges and amounts for -
each element of the invention can be used together with ranges or amounts for
any of the other elements. As used herein, the expression "consisting essentially
of" permits the inclusion of substances that do not materially affect the basic
and novel characteristics of the composition under consideration.
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(a) an isobutyl ene-di ene copol ynmer having an M of
about 1000 to about 150,000 and contai ning thereon an

war@sagms2nf about 0.1 to 4 equival ents, per eartI/LSDO5/007544
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units of Wh of the polyner, of carboxylic acid
functionality or reactive equival ent thereof, derived
fromat |east one a, b- unsaturated carbox ylic
conpound;. and (b) an am ne conponent conprising at
Ie&g‘@t@r@alﬂe@ﬂé%i c amine containing at |east one N-H
group capabl e of , condensi.n ith said carboxylic acid
functi oha -qupp%}tl%@@gﬂggg&q Baciaen produgt ef-wher ei n

the di gapan ssobetyeiediche@apblyeneghavinecandi.sbi Mhif1000 to about

. D | 1, 3- but adi , d | .. 3.
T ORIl PR ferty A0 REPTER O rBONF Qi T i Gllgnts, per
i sapheH®0 gnitThd dbnpbsthei poiymer,coficarbbxyhier siid fuagtionality or

" oD SHE . i LA
LA RO, 180 08 W s DL QU
copisI sprenouRdy BRG on average about 1 to about 150 nol es

of reaqb) ¥ a6ALOLHHPORAT DR st LA WRstRRHe B amine contain-
capol er and gb ut 0.1 to iabout 2 noles of sald ) .
ddﬁ&% B ey B H1 gtserpusanakleopt pRndgnsing vy stigngarboxylic acid
wifthct{dnalit@n a, b- unsaturated carboxylic conmpound. 5.

The conposition of claim1l wherein the a, b-unsaturated
car boxy2.i @hecromopositi@oopridms1 arhaaeinythecdienepoyeldcted from the

coraat TR B BR Rk DR e g B reon
of claigm 'I'Lhé’\a?rﬁgé Sti&li‘ Bf e}aﬂhqn@géﬁé@h%gi.igﬁg&ﬁﬂiée% isoprene.

compound conprises mal ei ¢ anhy

conposi4t | qheOdorfpHitTorl ofNeAit] N WREreAN(RE L EBPSI§RTer IcOntaining
consi stjng of

B o e L oot
arbpelyeiez iuvitey oh eavetagei 4bovdrni id Aisout 150 moles of reactive carbon-
fré:%% 8)%;/&@%2625&%86%%6%1% 6%2@3%{1%%2% 2861?{0.1 to about 2 moles of
Ns¢id- doible-tonds gieneltI00xynishei 1) -of iha zapotiener, with (i) an o,B-
Nu%éit%é@é%ﬁéﬁﬂ@if&ﬁgéé(ﬁﬁ]enyl ) - benzani de,

B _

N-(4-am no-p nzani d_e, {
4- am na: 2Thy doRpsRORZON Elaff! O wWRBRY thE S Brums A tgil aclarr%oxylic

N- di et h%l phenyl enedi am ne. 8. The conposition o

1 CRREPERG, CORPTIsRS AR ACBHFoFURPOYNS: thethashia sempawnd, a maleic

agbm@obad,i anfiingdrid @ﬁﬁdpodm&pof\hﬂt@wﬁ@@oﬁ@same of
condensing with said carboxylic acid functionality .

9. The6colposbinpositioh ¢f claim8 whereeh thé beS-amknardey ch®oxylic
a‘:o!nﬁ@ﬁﬁd wﬂp}}lﬂ:s maleic anhydride.

7." The composition of claim 1 wherein the amine component is selected
from the group consisting of 4-phenylazoaniline, 4-aminodiphenylamine, 2-
aminobenzimidazole, 3-nitroaniline, 4-(4-nitrophenylazo)aniline, N-(4-amino-5-
methoxy-2-methyl-phenyl)-benzamide, N-(4-amino-2,5-dimethoxy-phenyl)-
benzamide, N-(4-amino-2,5-diethoxy-phenyl)-benzamide, N-(4-amino-phenyl)-
benzamide, 4-amino-2-hydroxy-benzoic acid phenyl ester, and N, N-dimethyl-
phenylenediamine.

25



groups conprises ethyl enedi am ne, 2, 4-di am not ol uene,
or phenyl enedi am ne. 10. A lubricant conposition

w@omossseng a maj or anount of an oil of | ubri cBCT/N§2005/007544
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viscosity and a mnor anount of the conposition of
claim1. 11. The lubricant conposition of claim10

furthergcoppr 'c%{g{b%sﬁfonl giagtalrgnf El&il YR S8 eCt gl%pgrrlé)n further

t he group consisting of ergen spersan
Vi GunBlisep ama.tnﬁxedtae/mgmﬁﬂreaﬁdwq Nclé ;grr@ls}@acmp@blef off eanidensing with

%iéb%%%x ROLEGHeRsSIiaNd antiwear agents. 12. The
r

I cant orrp05| t1on prepared by adm xing the

corrpone@t Thefcophpdsifichlof didim §h\ﬁhé1‘éhf u&aeﬁﬁmemﬁ?g 4t 1@Bst two N-
of_claim 10 furtther conprisin but ene

pol.
SUBCETATRS CRIMPHSSSSHRYARC AR5y 2 4 Fifaeiotaliegeopt phreyignediamine.
t han abgut e lubrj.cant conmposition of c
Lo turc R ‘%dﬁ%PF%T?tnﬁmﬁp‘Pﬁ}td?lbﬁ8ﬂ’é’tr§E‘gc868?%?&@#“%‘?“ & an oil of
Vi lnpliaatimga viscostpnamkea minothamowtnyf ubatedppgtipané clbm A

process for lubricating an internal combustion engine,
corrprl slhg Bppibyicagt compesition tnd ¢laion 10ahrthef colgirising at least

?neléddfen@r 9&@&@&%& TR QYo Johasﬁh &ﬁld%ber% ?Xdﬁgersants

ubricating ol conposition conpri si i ncor
i nYléC%sa'inn@ iROUH ROt eREsssanys, sfélsgpwmﬂafléw ﬁgtlomdants and
amﬁunﬁmnqéeﬁ@e conposition of claim1l. 17. A process
for reducing soot-induced viscosity increase in a
| ubri cat2.i TgedubricanposiposdidnCepired ibydad i dea¢ diiifonents of
I nt,0. s?id conposition a mnor, viscosity-inproving
ﬁé of the conposition of claim1. 18. A

concent {$t ?‘h? ?Hi?{ bl %gmya?m%g ’U?Oc?éﬁﬂ ?6 fl?lft]flé:lj &Lﬂfi)r]mﬁg d 9polylso-

a concen tra
vi Bers wcnmgude&dpp@@e@tshwvmg N\bﬁ@rﬁaﬂg csf greatboshaniabout 1.
derivative conposition, comprising: reacting (i)

an i soblft-y TORUBTiEHY ComAsitias Oanrﬁgl%ﬁlrWrcﬁor@nmg a hydro-

108 atea Wmdibek DO yRREmABY nitehoddbr aVie Q(&Sgﬁ@@t&i pdljene
t o about units of reactive carbon-carbon doubl e

bonﬂs PES. @aptocd§i0dr abiticatialy Mhn@érnlﬁlhﬁ)rﬁ‘@hsyimreélg;]ne comprising
t sat ur r.hoxyl i ¢ conmpound havi n
cepalhe Besfiodnt IRRGHRLTFefRID”, Lace i ve Baui val ont |~
thereofyq ang eé}ll&esrse?o(ft 1'1157&0{191% H{eogllé%sﬂf 114(?9}( X\f tahlu%%catmg oil

am ne conmpon conpri
composition comprising 1ncorporat1ng into said composition a minor, viscosity-

improving amount, of the composition of claim 1.

17. A process for reducing soot-induced viscosity increase in a lubricat-
ing oil composition comprising incorporating into said composition a minor,
viscosity-improving amount, of the composition of claim 1.

18. A concentrate comprising the composition of claim 1 and a concen-

trate-forming amount of an oil of lubricating viscosity.

19. A process for preparing a carboxylic derivative composition, com-
prising:
(a) reacting
(i) an isobutylene-diene copolymer having an M: of about 1000
to about 150,000 and having on average about 0.1 to about 2 units of reactive
carbon-carbon double'bonds per each 1000 units of M of the polymer, with
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| east one aromatic am ne containing at |east one NNH
group capabl e of condensing with said carboxylic acid

wo covsosmsanl i ty. 20. The process of claim19 wheePBUSR005e07544

5

10

a, b-carboxylic conmpound is reacted with the
i sobut yl ene-di ene polyner via a thermal reaction in

the sub stan gal %@?\%ﬁ% 1%6(? %91%%)( IS qulomgge&ﬂn%lhavmg carboxylic

process of - Ccar
cmn‘pbﬁmdtibﬁalutgan*trembtwetdqut\héent§b¢mo’§;I @nd- di ene pol yner

via a kgﬁjﬁgfcltmrget%%t | BBuct2F: (a ; }E)aﬂ?agﬁ ngécﬁ'fem t3mprising at

wher ei onent rlsnh orrprl Ses
areastrione ahematie aming @agmntrvgoatﬂewgm@d}w @gpwaé)a bie of condens-

CQRSIGRE £8d Whitdx$BE deigauherdlaligy.aci d functionality.
20. The process of claim 19 wherein the o,B-carboxylic compound is
reacted with the isobutylene-diene polymer via a thermal reaction in the sub-

stantial absence of added chlorine.

21. The process of claim 19 wherein the «,p-carboxylic compound is
reacted with the isobutylene-diene polymer via a radical reaction.

22. The process of claim 19 wherein the amine éomponent of (b) further
comprises an amine having at least two N-H groups capable of condensing with -

said carboxylic acid functionality.
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