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A LUBRI CATING O L ADDI TI VE COVMPCSI TION  AND METHOD OF
MAKI NG THE SAME FI ELD OF THE I NVENTION 5 The present

invention is directed to an inproved di spersant

addi tive conposition that is used in engine oils; and

Backerounp SLEREANG BNERBRIT b GBI GHIR o

ni trogen cont ai ANDOVI HROTEOF M AIING ITHESANENt S i N
the fornulation of lubricating oil conpositions. Many

of the known di spersant/detergent conpounds are ‘based
on the reaction of a s ST ERGRVESTRM O OF
anhydride with an am ne or polyamne to produce an

al kenyl succi ni m de or an al kenyl succinamc acid 15 as

det.erm ned by sel.ected condi.ti ons of reacti One
pre‘fmpé?ﬁe?eev op iscisstd P ARImPHYed Alsperiradidive composition that

dii$ RRUSABRYnObilP ahd itciéjbl% Qirb@ALd ﬁn" thé grdc&;s%'f %?zlklng the same.
conmbustion engines. Failure to adequat e

particul ate matter di spersancy nay result in filter

pl uggi ng, sl udg C L d keni ng. 20
PEetE B o o SRACEIRAG A 18 Iﬂt}"&%ﬁ S. Patent
No. 6,117,825, discloses a lubricating oil conposition

that conprises a_major anmpunt of an oil of
| dbis kaawn iemploy aéfragen caplginingwipparsaniromd{or gtesgents in the

R s N T

C mniﬁﬂpnmdsmr‘e eeepon &eﬁgaction)of an plkenyisditiy hed @r anhydride with an
sucgi nim (.PI BSAD) and an et hyl ene- Er opyl ene
s GEERHPTRO Eﬁﬁsm ucemwélgfiw ucqipigridpgy arplkeqy! succinamic acid

S ad 88eftfifed g}'{ %&&&F&nﬂglcﬁg die féa\{f?oﬁ: @H&%J}ﬁléﬁrfﬁcmg the lubricant

conprising an oxidized ethylene copol'yner
t enguofagiveer inflisper€8icCiob pattiphiatenmaitw [ie friternalnemi8Btion engines.

opt i,on non- conj ugat ed. di,.ene or triene which has .

o B3 s e S e etioh g BB Gtes v S s Pleging.

amurag Qdcgﬂﬁ!dtﬁn%dy@mh[&eﬁﬁgpound | Qunther et al.,
atent No. 6,512,055, di'scloses a copol yner

obt ai ned by free
DESCRIPTION OF THE RELATED ART

Liu et al., U.S. Patent No. 6,117,825, discloses a lubricating oil composition that
comprises a major amount of an oil of lubricating viscosity; and a minor amount of a
synergistic combination of an antioxidant-dispersant additive and a dispersant
additive, said combination comprising: (i) a polyisobutylene succinimide (PIBSAD)

| and (ii) an ethylene-propylene succinimide (LEPSAD).

Nalesnik, U.S. Patent No. 5,138,688, discloses an additive composition comprising an
oxidized ethylene copolymer or terpolymer of a C3-C,4 alpha-monoolefin and,
“optionally, a non-conjugated diene or triene which has been reacted with a

formaldehyde compound and with an amino-aromatic polyamine compound.
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radi cal copolynerization of at |east one
nmonoet hyl eni cal | y unsaturated C4-C6 dicarboxylic acid
or anhydride thereof, an oligomer, and one
nonoet hyl enically wunsaturated conpound. 5 Gunther et

al Gonthbr3t HAUERPaliat N6, 810 69D didiEd @é@%gﬁ?ér%yiﬁe@tﬂynﬁee
oi I conposition conpri'sing a lubrican i1 and a

c dpdicgirepolyerration dfyt kenss@ne avinoethylenisally nesaturaied 6a-C

of 4. .Qne thyl eni cal ly unsaturat ed - C6.

o U TF b BE PRI Bl G0t abmet B! o8 i G fpgieally

anmsstu@tedeoapbiiyd.eni cal | y unsaturated conpound,

wherein the 10 copolyner is further reacted with an
amne. Harrison et al., U S. Patent No. 5,792,729,

di afld t .ysueci ni m
S Pl L TRRHER 6 L PR Lo B b BRI i oM

t eoppriying b hitsicaniodihartiedcdpplyini@ @blatddd] free radical copolymerization
c%gol%nﬁrl zation of an unsaturated acidic reagent, a .
1-%PeRst ong monpgihylenicallypnsalysated (n-E4 disreoylic acid gpanhydride
ph r , .

[ e teolier B9 B MER -y Rolepl ot FREH fnpfing, whepein the
adapelymer is fares r¢acted witthat amimet he reacti on product of

(i) a copolynerized olefin and unsaturated carboxylic

acyl ati ng agent nononer with a free radical initiator

aMhrfidon)et al., LU CPALATINIS 5proep@Yedsdfsch %@Eﬁp@ﬁaﬂq&ﬁjltoi)g%eé agd

hydr ocar byl substituted succinic acylating age

~ poplyavacémidgieemmoritipneddivad Groar thelterpolysiers. The terpolymer is
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S t N | at] agent .i s. prepared by reacting a
PG by HRL LR SR Pl Eio RS ERE Wil BRI P,  1-oletn
s andha 1 fladisubktifuesdsdle binthe Bre¥ereb of BEree $S4AEL] ififlator.

pol yolefin is converted to the hydrocarbyl -substituted

succinic acylating agent. 25 Harrison et al., U S.

Palha ﬁl’.\,'QJ.S.GPalgéilt N2 Qs 676i4%§,| @gﬂéseg Qgﬁér}'cgﬁﬁ% éirl] ?’gdiﬂve composition

pol yal kene and an uhsat ura acidic rea
f Blat pwkdrebgtiongmodicn gf @ny copulpaetzd definyaldangumitédearbecylic

unsat.urated aci dic reagent at el evated tenperatures in
¢ A0 B P QTomET aYitfhocatisal AT g (81 3 sicamingds prepared

Parbaiin d¥9dlic Idfbrh? uRhtd Jid Bhg G i
m xtur efmgf eri vakt%)i@zgd et hyl engﬁq%gﬁa %I g%ﬁ%n&apdyamme .
copereimibe Bydrapasbi snbstitnicd serviric geydatpe agent ig pefpaed by reacting a
OBt afPROAN IR e of8 ORIt 58 BARIATESs sl % of the
starting polyolefin is converted to the hydrocarbyl-substituted succinic acylating

agent.

Harrison et al., U.S. Patent No. 6,451,920, discloses copolymerizing a polyalkene and

an unsaturated acidic reagent, followed by reacting any unreacted polyalkene with the

- unsaturated acidic reagent at elevated temperatures in the presence of a strong acid.

Chung et al,, U.S. Patent Nos. 5,427,702 and 5,744,429, disclose a mixture of
derivatized ethylene-alpha olefin copolymers, wherein functional groups are grafted

onto the copolymer. The functionalized copolymer is mixed with at least one of an
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addi tive conmponents. Harrison et al., U S. Patent No.
5,112,507, discloses novel copolyners of unsaturat ed

o B 7 S0 0 R i B RO vsos

weindéx inglrefdr addidnpeomasehide al Kyl vi nyl i dene i somer

whi ch copolynmers are useful as dispersants in

| ubricating oils and fuels and al so may be used to
PrBRRESh ot i P

addi t | ves ustgf%Ju ?’Eﬂle%li%gjsflc ati h%&g eg ng’ﬁtté} C#’Ea?}n%gs %dm saturated
SUNMRICa@aLT i) higvme@m Iwreight saldﬁne adestin atrtbast 0SS the total

t |nv n is directed to oi.l - sol yhl e

| JBeF i ﬂlar BPiEhLofafE F%Pfé%?ﬁgllfsﬁ%ﬂﬂmy B dsmRer Fyhighhepolymers
PrAE 85Tl U%Bex@&ffpfd lﬁﬁﬁcz{uﬁé%ﬂé RSl futR aﬁﬁ‘)als%tmz{ye@esﬁse@ ﬁ?prepare
of the follomnng copol ynmers: (1) a copol ymer “obt al ned
bypolyssecinigtdesan @ﬂw@pyﬂmeafzétaddmvca‘uscﬁt}rpohlbntalng oils and fuels.
conprising: 20 (a) at |east one nonoethylenically _
unsat urated C3-C28 nonocarboxylic acid or ester

thereof, or C4- C28SUMMAROX®FITHE BCVENTRORNYdri de or
ester thereof; 25 (b) at least one I -olefin

‘conprising about 2 to 40 carbon atons or at |east one

th Y bifaliBst 991%'8&1?1‘&51{] AR ﬁv%lﬁlo%ﬁg dﬁ'%t?cp @ %t o(f?thﬁl;])El nd

having a term na nNeriza

a lulwiaatihg oiv addailvejm@rtloalpk@ﬁaredl bthe ﬂﬂﬁessgﬂﬂu]i) c@®hprises reacting
m xtures thereof; and 30 (c) at |east one nonoolefin
compound whi ch is copolynerizable wth the nononers

of (a) and (b) and is selected fromthe group

consi sting of.
(A)  atleast one of the following copolymers:

(1) a copolymer obtained by free radical copolymerization of components

comprising:

(@)  at least one monoethylenically unsaturated C3-Cog
monocarboxylic acid or ester thereof, or C4-Cag dicarboxylic

acid, anhydride or ester thereof;

(b)  atleast one -olefin comprising about 2 to 40 carbon atoms or
at least one polyolefin comprising about 4 to 360 carbon atoms
and having a terminal copolymerizable group in the form of a
vinyl, vinylidene or alkyl vinylidene group or mixtures thereof;

and

(c) at least one monoolefin compound which is copolymerizable
. with the monomers of (a) and (b) and is selected from the group

consisting of:




10

13

20

25

30

fromabout 1 to about

3 (1) an alkyl vinyl ether and an allyl alkyl ether

where the alkyl group is hydroxyl, am no,

di al kyl ami no or al koxy substituted or is

unsubstituted, and containing fromb5 about 1 to about

40 carbon atons; (2) an al kyl ami ne and an

N-al kyl am de of a nonoethyl enically unsaturated nono-

or dicarboxylic @yid anfalfyl @inyabthext and anallgbakyl etler where the
carbon atonms where 10 ﬂilfﬁ al k)él%hy g%h;ag&](ejg;dlc yltamlirTosoralkoxy
N-vi nyl ear boxam de of GB&ROXY bt & vAGIHEENRL, M&’é‘ﬂnt&gﬁg"from
1 to about 8 carbon atons; 15 (4) an N-vi nyl

substituted nitrogen- cbattl i abguthidh cartwmyatdms;

compound; and (5) at |east one 1l-olefin conprising
fromabout 2 to about 20 40 carbon atons or at | east

one polyol efin cqapri sinfikyl bin@id MEQHN-HkyRnAdOsta 360

carbon atons and having a term nal copolynerizable
group in the form of dnenosiiylenicpilynynsagisale monat Rrydlcarboxyhc

lid
Uhe ol of 1 anpl oyed | Sk i A8k 820 avdlh ka6 b where

enpl oyed in (i)(b); (ithg alRylcnpsityontecombhinafmoacaboyt 1 to about 40
reacting conpound (i) (a) and conmpound(i)(b) in the
presence of a free ra RaRSiator; 30 (iii) a

copol yner obtai ned by (a) reacting corrpound (i) (a)

with compound (i)(b) or (i)(c) in a non-free radical
catal yzed reacti dd) in anl}évimwk:sﬂlwmnidofofcmbok);lmcic(sioffrom

or copolyner (ii) or contacti ng
copol yner (i) or copolagwg“@ aP? %l?ﬂ“i?t'\)/\‘}lf h t he
non-free radi cal
@) an N-vinyl substituted nitrogen-containing heterocyclic

compound; and

(5)  atleast one I-olefin comprising from about 2 to about
40 carbon atoms or at least one polyolefin comprising
from about 4 to about 360 carbon atoms and having a
terminal copolymerizable group in the form of a vinyl,
vinylidene or alky! vinylidene group or mixtures
thereof, provided that the olefin employed is not the
same as the olefin employed in (i)(b);

(i)  acopolymer obtained by reacting compound (i)(a) and compound(i)(b)

in the presence of a free radical initiator;

(iii)  a copolymer obtained by (a) reacting compound (i)(a) with compound .
()(b)or (1){c)ina non—free-;adical catalyzed reaction in the presence
of copolymer (i) or copolymer (ii) or both; or by (b) contacting
copolymer (i} or copolymer (ii) or both with the non-free radical

4
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4 catal yzed reaction product of conpound (i)(a) and
conpound (i)(b) or (i)(c), wherein the copol yner of
(i), (ii) or (iii); with (B) at |east one polyether
aromati ¢ conpound capabl e of being reacted with at 5

| east two no ' i re .

W ih at | eastrapga st B EPoRoniRb il AN R Binpofid (o) or
est ers t her e@j(c), othereinthecopolifer el), (iBrd (itif)wied | east

one pol yether aliphatic am ne conpound capabl e of

being reacted with at |east two nonocarboxylic acids
or(mgmst e .

et T, A ARyl Aol bl EDORESdelea with a

t her eof leasriwo promeearboxyhie @nids onesters dhesanf dirrveitt atdedsotva

| ubri cat.ing oi,] coppositi.on conprising. a mgjor  anount

of an' ot PEY G REANTOH o€ SOPSyRLridh & TIPS GREaRAnd

of the lubricating oil additive conposition prepared

by the process which conprises reacting 15 (A) at

| b9t oAtdeast onapolyeshar oliphajicenpet gavepcynd capable efdsoigymasted with
obt ai ne e ;cal..copol yneri zati on of

e T e Lt e

monoet hitahbxdiclayids ey diiddsest cc@rGR8reofl1RR AHANRG XDEréoT,

~acid or ester thereof, or C4-C28 dicarboxylic acid,
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anhydride or ester thereof; 25 (b) at |east one

1-'"9&@1&%3&11?9&@915‘(}0?{ i ?ls@l lﬁﬁ?&te@t&a"luﬂﬁ@éfﬁm&%ﬁ c%ﬁ{pggga? %ﬁﬁsing a

or qt east one polyolerin conprisin roma
aboyor a60urs aif bonil af brisicativg Visookitgamd 4 mimdraslount of the lubricating

coppl yaeri zabl e, . group in the formaqf a vinyl, )
Vi ompositiel prepRisg Ity daneroctss SUjicToromtite feaging
thereof; and 30 (c) at |east one nonool efin conpound
whi ch is copolynerizable wth the nononers of (a) and
( KA andht lessismead thadfollpwingtdopokymeum

(1) a copolymer obtained by free radical copolymerization of components

comprising:

(a) at least one monoethylenically unsaturated C3-Cyg
monocarboxylic acid or ester thereof, or C4-Cag dicarboxylic

acid, anhydride or ester thereof;

(b) at least one 1-olefin comprising about 2 to about 40 carbon
atoms or at least one polyolefin comprising from about 4 to
about 360 carbon atoms and having a terminal copolymerizable
group in the form of a vinyl, vinylidene or alkyl vinylidene

group or mixtures thereof; and

(c) at least one monoolefin compound which is copolymerizable
~ with the monomers of (a) and (b) and is selected from the group

consisting of:
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consisting of: 5 (1) an alkyl vinyl ether and an allyl
al kyl ether where the alkyl group is hydroxyl, am no,
di al kyl ami no or al koxy substituted or is '
unsubstituted, and containing from5 about 1 to about
40 carbon atons; (2) an al kyl "am ne and an
N-al kyl am de of a nonoethyl enically unsaturated nono-

or dicarboxylic @i d e akiDrnabahér addbf aBPiky] tther where the
carbon atons where 10 the al kyl substituent caontains
from about 1 to about 2yl gappsnhysdiesd;aming, digkylamino or alkoxy

N-vi nyl car boxam de of e |, 6lS;: f
1 to about 8 carbon at glﬂrr%ﬁﬂ‘ﬁd (l(lfllf ﬁg%xﬁﬁ}tgfeﬂy%nﬁ'@onﬁﬂﬁ}fé from
substit ut ed nitrogen- cabmthail no abphd0enrboy atdnss;

compound; and (5) at |east one 1l-olefin conprising
fromabout 2 to about 20 40 carbon atons or at | east

one pol yolefin copg;ri Sglpglkyf&ﬁﬁ]e@g@%malkﬁaﬁm%fa360
carbon atons and having a "term nal copolynerizabl e

group in the form of amgnesthylenigally imsdewatedmond-oridicarboxylic
vi nyl i dene group or m xtur t her , provided that

the ol efin enpl oyed i sacﬁ‘gf’?ﬁﬂ@ %@“ﬁﬁ%ﬁﬂg’&w‘%‘éﬂ%‘r%ﬁm’ws where
enpl oyed in-(i)(b); (iihk atkyd QWMIERE corlpdind R&E aB¥ut 1 to about 40
reacting conpound (i) (a) and conpound(i)(b) in the
presence of a free r adfasben alamsi at or; 30 (i) a

copol ymer obtai ned by (a) reacting conmpound (i) (a)

with compound (i)(b) or (i)(c) in a non-free radical

catal yzed reacti of)i n ahE-yings&boeamidé of apbdxyiie facidk bf from

or copolymer (ii or bath; or b b) contactin
poty (i) e(l)boui 110 abo){tt% c)arbon atoms; g

(4)  an N-vinyl substituted nitrogen-containing heterocyclic

compound; and

(5) at least one 1-olefin comprising from about 2 to about
40 carbon atoms or at least one polyolefin comprising
from about 4 to about 360 carbon atoms and having a
terminal copolymerizable group in the form of a vinyl,
vinylidene or alkyl vinylidene group or mixtures
thereof, provided that the olefin employed is not the

same as the olefin employed in (i)(b);

(ify  acopolymer obtained by reacting compound (i)(a) and compound(i)(b)

in the presence of a free radical initiator;

(111)  acopolymer obtained by (a) reacting compound (i)(a) with compound
(b)Y or (i)(c)ina non—free. radical catalyzed reaction in the presence
of copolymer (i) or copolymer (ii)} or both; or by (b) contacting
copolymer (i) or copolymer (ii) or both with the non-free radical

6
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copolynmer (i) or copolyner (ii) or both with the
non-free radical 6 catal yzed reaction product of
compound (i) (a) and conmpound (i)(b) or (i)(c); wth
(B) at |east one polyether aromatic conpound capabl e

aci ds of eat BHOAHIFRHDN PET PrCoP VBT LNA gt comtpouid G)b) or

di car boxyl i c(ige), dsth anhydrides or esters thereof, or
ni xtures thereof; and (C) at |east one polyether
al i phatic am ne conpound capabl e of being reacted wth

at -dyeas ' ' r.este hereof: .

or B T Lo TG B Ao s e E pin
esters lels !t\emﬁjlonomém)oytliu raeils oh estee ﬁlllqer%'df??miﬁﬁ giffkast two
inventiqn js so . directed to a nethod of npaking a

| ubr i ca‘ﬁf’*ﬁéo ﬁc agigs %ﬁvéﬂ SosEIsTStherROfART W@I@ﬁ%ﬁ@&and
reacting 15 (A) at |east one of the foll ow ng

copolynmers: (i) a copolymer obtained by free radical
c C&il y rad l¢agtarieqolyether aliplortierssine campauingicapabl20f eing mebcted with

e S e T T G T T
di car bakivdrbexylieahids, AAPNGHdsIs é%fe@ﬁ'kl%f;td?glﬁﬁﬂ:@és th&koft

| east one 1-olefin conprising from about to about 40

25 carbon atons or at | east one pol yol efin conprising

fr . t o .about,. 360, car bo t s, and .having a. .
t TR AR i helold 8 R0 i, e Roh ok b P eghe B aaditive
vinyl, conmpghitide peid confricyd rebting | dene group or

m xtures thereof; and 30 (c) at |east one nonool efin
compound whi ch is copolynerizable wth the nononers

ofeaf @) i remthe group

co(ngi sta?%sé@???%fog%&gg%ﬁﬁ@f%)ﬁ et her and an al kyl

al kyl ether where the ’

) a copolymer obtained by free radical copolymerization of components

comprising:

(a) at least one monoethylenically unsaturated C3-Cag
monocarboxylic acid or ester thereof, or C4-Cy; dicarboxylic

acid, anhydride or ester thereof;

(b)  atleast one l-olefin comprising from about 2 to about 40
carbon atoms or at least one polyolefin comprising from about
4 to about 360 carbon atoms and having a terminal
copolymerizable group in the form of a vinyl, vinylidene or

alkyl vinylidene group or mixtures thereof; and

(c) at least one monoolefin compound which is copolymerizable
with the monomers of (a) and (b) and is selected from the group

consisting of:
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al kyl group is hydroxyl, am no, dialkylam no or al koxy
substituted or is unsubstituted, and containing from
about 1 to about 40 carbon atons; 5 (2) an al kyl am ne
and an N-al kyl am de of a nonoethylenically

unsat ur at ed nono- .or di Cﬂ%ﬁ%&l%&q%ﬁé%%Ifafk%rwet%ggyvhercthe

3 to about 10 carg n ath
Subst i tuent cont ains {A1RfM @b9is bydioRyRaRitlo, AlisAlnino or alkoxy

carbon atons; (3) an N-vinyl carboxamn dl_e of "carboxylic
aci ds of from about 1subgtitaisdwr iBunsabdidwtedandwontaimingiom

an N-vinyl substituted;nhi - L.ni )
het er ocyclic corrpound%%gt}g?‘%%&uggﬁﬁ%g%q Q%ng’ l-olefin
conprising fromabout 2 to about 40 carbon atons or

at | east one pol yégefi n c]g(n‘ﬁri_si ng. 20 from about 4 to
about 360 car bon (&t ons 2RAKYhaing gng ap &-pkplamide of a

copol yneri zabl e group 1&1811(?6?@%%19%%3%}3%%&3/ ono- or dicarboxylic

vi nyl i dene or al kyl viny or mxture
t hereof , provi ded t hatacidef fodrefaboutSniplabyeid 0i rbomtatéhe where

same as the olefin enmployed i 1)(b); 25 (ii), a
copol ymer obt ai ned by t}lgé@ﬂ ?’l’%sétb‘%‘é}c?ﬁﬂﬁm(sié%fb%d to about 40
conpound(i)(b) in thegmesese of a free radical

initiator; (iii) a copolyner oBtai.ned by (a) reacting
conpound (i)(a) wth conpound 30 (i)(b) or (i)(c) in

anon-free radicalcatalvzed reaction,in the presence

of copol ymer (i) (3f cgaf)%rl%')y ?Caf qrpmide (groﬁaﬂ%oxgﬁc B‘i)&‘(%gfmm
contacting copol ynmer abolt Dfo 40008 ¥4FBén 4tomk; Or bot h

with the non-free radical 8

4 an N-vinyl substituted nitrogen-containing heterocyclic

compound; and

(5)  atleast one 1-olefin comprising from about 2 to about
40 carbon atoms or at least one pelyolefin comprising
from about 4 to about 360 carbon atoms and having a
terminal copolymerizable group in the form of a vinyl,
vinylidene or alkyl vinylidene group or mixtures
thereof, provided that the olefin employed is not the

same as the olefin employed in (i)(b);

(i)  acopolymer obtained by reacting compound (i)(a) and compound(i)(b)

in the presence of a free radical initiator;

(iif)  acopolymer obtained by (a) reacting compound (i)(a) with compound
(1)(b) or (i)(c) in a non-free radical catalyzed reaction in the presehcc
of copolymer (i) or copolymer (ii) or both; or by (b) contacting

copqumer (1) or copolymer (ii) or both with the non-free radical




10

15

20

25

30

catal yzed reaction product of conpound (i)(a) and

conpound (i)(b) or (i)(c); wth (B) at |east one

pol yet her aromati c conmpound capabl e of bei ng reacted

with at 5 |east two nonocarboxylic acids or esters
thereof, or with at | east two _dicarb li.c acids, .
anhydr i des. GPapErecfRRpProghct of PR QL)and CaBpouHE) or
(O at Ieastipnewhr! yet her aliphatic anm ne conpound
capabl e of being reacted with at |east two

nonocar boxylic acids or esters thereof; or at |east

20 VSR P PO by 68 e it

pr esentledstuainonstartiixglie scil DorBttckd thbrebE ok SRl at least two

| ubricating oil additjves which are useful as

di sper grrloxyHe agds.apbydirdes enemus thesel.an dpiiresythereot; and
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wi l e t he
invention is susceptible to various nodifications and
alCer nat leagt dne podyethes plghiafic amarvodipornd sapablerof dtingnreacted with
are herein described in detgjl. It should be

inder st st THBIRRARFATOPRAE 4K oF eXers s ainoHa deashvs
speci f idicafStROHE BRAE, Inhyiiriied, of OstbRYERER Yol Aidthdh thelddt:
invention to the particular forms disclosed, but on
the contrary, the intention is to cover all

oA R S AL S T APl O i
deftiicteste Dyefhlhe dgRrAamted i MidiBal cEBRbLftidn #Bfe. 25 The
followng terns used with the description are defined

as such: The term"PIB" is an abbrevi ati on for

pol i sobut ener Tof e HBSCRIBREN L AEARRERYIRRL on, for

pol yi sobut enyt—or potyrsobu succrnrc 30 annydri de.
The term "pol yPIBSA" refers to a class of copolyners

e%&y@d.wi thin the scqope of, the present invention

Wit F 4VEBYL i iTescspighle foyariows Bieddiratianipng alternative forms,
MRpQet eth : ; i c
acid or eg({aé@é%th g}eé%ff%% rglteg{ eﬁl?gczesgqg%‘?rﬁg Ft%%g&gl?:qed,
amhgerstioad howeest that thh desoiptimhharhinhefspeaific bokydingnupaet

PRl R ol B e i oad e S P Op i GRS bt B Bomtrary,

the intention is to-cover all modifications, equivalents, and alternatives falling within

the spirit and scope of the invention as defined by the appended claims.

Definitions

The following terms used with the description are defined as such:
The term “PIB” is an abbreviation for polyisobutene.

The term “PIBSA” is an abbreviation for polyisobutenyl or polyisobuty! succinic
anhydride. '

The term “polyPIBSA” refers to a class of copolymers employed within the scope of
the present invention which are copolymers of polyisobutene and a monoethylenically

9




pol yi sobut ene and nual ei ¢ anhydri de havi ng the general
formula: 000 12 14 CC Il R RB3 5 n whereinnis
one or greater; Rl, R2, R3 and R4 are selected from
hydr ogen, nethyl and polyisobutyl having at |east

ol EF GrE R e £f Bt Tierfits fgkin oo

10 -

15

20

Candi0 nBYy@ide oMISELIHBreBT WHRh Hele SHIBONTR prody ﬁ’ pRfEfaBBARccinic
e S

and one of R3 and R4 is nethyl and the o r

poBipuBH 80d pelyisebutpzsravis. The meeteared polydBHArs anepdymeids
R, 1S A t:h i l.spbutyl . The
poP{Iof elere s aRoriiERafthe Bl dePrBPlobh 3R " ¥,
random The term "succinic group” refers Yo a group
havingtheforrrulz?m H 1O G Cow |

f

H11 0 15
wherein Wand Z are in ende y sa&lecked\fromthe
group consi sting --OHy -0, -- or taken

together are --0-r to formafsuccini; group
The term"- -0--alkyl" is neant to i|ncl Pde al koxy of
fromabout 1 to about 40 carbon ato pref erably

fromabout 1 to about 8 carbon atorrs?’z%aTeterm
"degree of polynerhzation” refers to the
nunber of repeating structural units in the polyner

ggﬁhé}gi ? gpng ?ﬂ%re%trgé 281', %g?{? ;?P& §f4 GeSseleQted A #P&bgen, methyl and
polyisobutyl having at least about 8 carbon atoms, preferably at least about 30 carbon

- atoms and more preferably at least about 50 carbon atoms wherein either R; and R;
are hydrogen and one of R; and R4 is methyl and the other is polyisobutyl, or R3 and
R4 are hydrogen and one of R; and R; is methyl and the other is polyisobutyl. The

polyPIBSA copolymer may be alternating, block, or random.

The term “succinic group” refers to a group having the formula:

0
Wl
e GG W
cl:—c z
"

o]

wherein W and Z are independently selected from the group consisting of --OH, --Cl,
~--0O--alkyl or taken together are -~O-~ to form a succinic anhydride group. The term “-
-O--alkyl” is meant to include alkoxy of from about 1 to about 40 carbon atoms,

preferably from about 1 to about 8 carbon atoms.

The term “degree of polymerization™ refers to the average number of repeating

structural units in the polymer chain.

" The term "terpolymer" refers to a polymer derived from the free radical

copolymerization of at least 3 monomers.

10




copol yneri zation of at |east 3 nononers. 10 The term
"1-olefin" refers to a nonounsaturated ol efin that has
the double bond in the 1-position. They can al so be
cal |l ed al pha-ol efins, and have the foll ow ng
structure: CH2 = CHR 5 where Ris the rest of the
olefin nolecule. The term™"1, 1-di substituted ol efin"

r eTBé ferth®116ind 4bREs th WirSshoRh&nirted 81cFa tBahhethe@ouble bond in the
vinylidene olefin, that has the follow ng structure:

CHb-poriime They cahalse bo cabs d alnhardefins eandiuve thedoBewing structure:
different, and constitute the L%ﬁRof the olefin
nmol ecul e. Preferably, eithef R5 0f R6 is a nethyl

5 gr odifxe Raizdhd fest afttheslefis nivddculeThe term "succinim de” is
understood in the art to include many of the am de,
imde, etc. species which are also forned by the
reqhd 1 "9l -Asubdtdd e AP YA 108 didubBidiRd bRATWES callEiS
predom nant product, however, Is succinim de and t%ls
t evimyhdeme bbedin, thgehesrthd fojloadgegituethras neani ng t he
product of a reaction of ag al_ﬁﬁg - or alkyl -
substituted succinic acid oH2a i de with an am ne.

10 Al ¥BE¢in R andl Hodre 818 GainB oP iR Fent 3n8 cHhstitltO BRAcdtdf the olefin
nunerous references and are well known in the art.

Cempleicvle. Prafegabhnreither Ryyqrds i methyd graupi atwkthe ather isinat.ed
mat eri al s enconpassed by the termof 20 art
"succinimde" are taught in U S. Patent Nos.

2, '9Bte Bsucdinithfde? BhindSrstddd iR théart 18 idkDiedahy of the amide, imide,
3,219,666; 3,172,892; and 3,272,746, the disclosures

of ClifiPereaBICh ercetise foflﬁ%bbﬂﬁeé?@é%yf ? ecainimadydrigrewith an
P S R G R e R
 anganerallyhecdperdrashadakingythe prodadt oy b seactiomoLarpalkehyl- or alkyl-
deripvative' refers to.a struciure having the formila: ..
are disclosed in numerous references and are well known in the art. Certain
_ fundamental types of succinimides and related materials encompassed by the term of
20 art "succinimide" are taught in U.S. Patent Nos. 2,992,708; 3,018,291; 3,024,237,
3,100,673; 3,219,666; 3,172,892; and 3,272,746, the disclosures of which are hereby

incorporated by reference.

- The term “polysuccinimide” refers to the reaction product of a succinic

25  group-confaining copolymer with an amine.

The term "alkenyl or alkylsuccinic acid derivative" refers to a structure having the

formula:




H2C-C-M 11 wherein R7 is selected from hydrogen,
nmet hyl and pol yi sobutyl having at | east about 8

~carbon atons, preferably at |east about 30 carbon

5

10

20

23

atons and nore preferably at |east about 50 carbon

? L qu;é#egb\l\gﬁsssgﬁgﬁeg ?qn Hbﬁ%ﬁégenldrﬁ%ﬁg? 1%@1?@}13@&3 At {egsrp about 8
t ak@Boh @RIshElefcdiily at Rast abSutT30rmRA a&irﬁseiﬁdl m®&e preferably at least
a|kéWfUCCInIC anhydride group. The term

" aPRgut 0 wgIbiod @fnas; wtherean kyalnd Mhgalei m@apenql@dmelectc@fremsthe group

ot (BSOS 1 et 8 R e Y 27 B Torm an alkenyl o

subkylsutdieid aphydtlde grfupgener al |y has at Ieast about 5
carbon at ons, preferably about 30 carbon atons, and
nor e preferably at | east about 50 carbon atons and R9 -
i's 0 »
Tkl@%ﬁ'h %h{ﬁr vlm deB% %P | syt IP%IB(%BIH% gstglﬁ*%g I%Ifﬁgg{oba%rrbleﬁn lgavmg the
thﬁﬂhhwthuwhmkmeﬂamﬁmwal to dissolve in 15 aliphatic
and aromati ¢ hydrocarbons ngp as lubricating oils or
fuels in essentially all pgpportions. The term "hi gh
nol ecul ar wei ght olefins"” refers to olefins (including
pol ynerized ol efins having resi dual unsaturation)
of sufficient nolecular weyghtsand chain length 20 to
lend solubility in lubrigating oN. to their reaction
products Typi cal |y ol ef8ns havind% about 30 carbons

poP TRy SIS pr Bl R P P St g corbon

Mohtofig] Hrefevdil g hbous 80 laazbbﬂbto&ﬁsearm mdteqiréfefubgp@tn@dit about 50
havi ng such sufficient mol ecul ar 25 wej ght are

s oF%B%atPWS epd Re éslomggalisyl of fiapp pbayt1yio ﬁh@éé carhgn atoms.
nol ecul ar wei ght pol yal kyl groups have at | east about
30 carbon atons, preferably at |east about 50 carbon
at 'di'hesterm'f‘b@isb]ehn bibriontirgcoeil aeferneioght alfitityye]akydtegalao dissolve in

d f I I ht
ligg] e\a/r%ﬁtur: gydrocargorgo sug}cx: gs l%bnce\ﬁﬁlggoﬂs or fuels in essentially all

proportions.

The term “high molecular weight olefins” refers to olefins (including polymerized
olefins having a residual unsaturation) of sufficient molecular weight and chain length
to lend solubility in lubricating oil to their reaction products. Typically olefins having

about 30 carbons or more suffice.

‘The term “high molecular weight polyalkyl” refers to polyalkyl groups of sufficient
molecular weight such that the products prepared having such sufficient molecular
weight are soluble in lubricating oil. Typically these high molecular weight polyalkyl
groups have at least about 30 carbon atoms, preferably at least about 50 carbon atoms.

- These high molecular weight polyalkyl groups may be derived from high molecular
weight polyolefins. |

12
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The term "am no" refers to -NR oRl i wherein R o and
R' are independently hydrogen or a hydrocarbyl group.
The term "al kyl" refers to both straight- and
branched- chai n al kyl gr oups 5 The term "l ower al kyl"

refers tq al kyl graqu V|n about t o, about .6
o Reh SpRms seB R Bats! Blereti§io 280 Ko raigripeRents hydrogen
te@ﬁa]gfcyo@h-ﬂgulgngj poups. Typl cal | ower al kyl groups

i nclu for exanple, nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, sec-butyl, t- butyl, n-pentyl,

ST B B el S0 up

derlved from pol yol ef| ns Whl ch are polyners or
parti cul arI y 1-no

ol | efins,

@?fi?é i%\@ﬁa@(gp d¢ f@'méky 1 graypy havieg fipm @h@héto ahppt 6 carbon
t f

b 8 LAY bR e ST ALY hr ity
15grpupesfieclade, 3f¢>r éxaorpla moathy! 3ethyl, a@mpyl Ji2oprepsihonbeityh sec-butyl, t-

pref er efins ude ropyl ene,

Eﬁf@ ﬂ@emﬁgm B‘?ﬂtﬁrpbe}i‘%}é‘ﬁﬁﬂ‘ﬂ e, 1poc|toéne and
1-decene. Preferred, polyolefins prepared from such

nmono- ol efins include pol ypropyl ene, pol ybutene,
eshedenn ('polpgkyl’ sefbrstte ar alkaDerbp that by gaparally gledi¢d from

L PR G B FPSRHGPE BL g TR LRyl 1-mono

C artefdssl Suchris RiERaeEstopYlehd) BuiiQeSamtd 1B &b, IGERRILIE @ mono-
reacting (A at_|east one of the foll ow ng copolyners:

2lefin ergplogeshilhagvedram pbatt 259 abewi4rcathopattoms, and more

c [ f |
CIROLHERL Ay 9o SRRy ATPIAT Bicd oyt
m:indudﬂ' popylene, batyleheoparﬁsﬁl&ﬂy isobugidne, Bbcteide 4381 -decene.
dina 5‘ ylic CI d, J‘I%/drl de or ester thereof, 13

reterre polyole s prepared from such mono-olefins include polypropylene,

polybutene, especially polyisobutene.

The Lubricating Oil Additive Composition

One embodiment of the present invention is an oil-soluble fubricating oil additive

compositton prepared by the process which comprises reacting
(A)  atleast one of the following copolymers:

i) a copolymer obtained by free radical copolymerization of components

comprising:
(a) at least one monoethylenically unsaturated C3-Cyg

monocarboxylic acid or ester thereof, or C;-Cag dicarboxylic -

acid, anhydride or ester thereof;

13
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'(b) at | east one 1-olefin conprising about 2 to 40

carbon atons or at |east one polyolefin conprising

about 4 to 360 carbon atons and having a term nal

copol yneri zabl e gr oup in the formof a vinyl,

vi nyl i dene oy, . al k Vi n e group,. or m xtures

t her eof ; Q’A %t) eagt Ogee%gﬁ? B FOMPBIsEE Rt A AFSthaa atoms or
ohi ch 1 5 capol yregizaBhes s dibih B HRERS G 2

(b) and is selected fromI%dMé group HIIgon s(tﬁll ngog@CQggnamms
(1) an al kyl vi nyandeltalvrmgaemﬂnmal ca:lplo!Mmeljzklylle gedupen the form of a
where the al kyl

di al kyl ani no or a%ﬂglkgl Y@%‘Bﬁ%‘%‘?ﬁ%&&"‘é’ﬁ?‘? group or mixtures thereof;
unsubstituted, anghdcontaining 1 to 40 carbon atons;

15 (2) an al kyl am ne and an N-al kyl am de of a
nmonoet hyl eni cal | y unsaturated nono- or dicarboxylic

id of alsyly ; .
Subst | tuent Lon iaar o2 AOTAHE o sichs congtimgrizebl

'N-vi nyl car boxam d\eltlofheoﬁmxttmgtk bE(apahdi®)ahd is detected from the group

car bon at omns; an N vi substituted

ni t r ogen- cont ai nl“r?&mﬁfé‘fﬁ’e?fgcycl ic 25 conpound; and (5)

at | east one 1-olefin conprising about 2 to 40 carbon
atons or at |east one polyolefin conprising about 4 to
about 360 carbon @} onmnalﬂdylhra'milngleaamcbammalalks'ﬁ)ether where the
copol yreri zabl e group in.the fo&m of

vinyl, )
vi nylidene or alkyl vi A V@)‘iﬁ’ﬁy %fi@}l@gammo or alkoxy

substituted or is unsubstituted, and containing 1 to 40

carbon atoms;

(2)  an alkyl amine and an N-alkylamide of a
monoethylenically unsaturated mono- or dicarboxylic
acid of 3 to 10 carbon atoms where the alkyl substituent

contains 1 to 40 carbon atoms;

3) an N-vinylcarboxamide of carboxylic acids of 1 to

8 carbon atoms;

" (4)  an N-viny] substituted nitrogen-containing heterocyclic

compound; and

%) at least one 1-olefin comprising about 2 to 40 carbon
atoms or at least one polyolefin comprising about 4 to
about 360 carbon atoms and having a terminal
copolymerizable group in the form of a vinyl,

" vinylidene o.r.alkyl vinylidene group or mixtures
thereof, provided that the olefin employed is not the
same as the olefin employed in (i)(b);

14



10

15

20

25

30

thereof, provided that the olefin enployed is not the

sane as the olefin enployed in (i)(b); 14 (ii) a

copol yrmer obtai ned by reacting conmpound (i)(a) and
compound(i)(b) in the presence of a free radica

initiator; 5 .(iii) a copolyner obtained by (a)

reacting conmpound (i)(a) with conmpound (i)(b) or

(i)(c) D af mcxrpoh{mﬁ abexdhazletly mattﬁigGCbﬁqbom?ﬁ(ig(thLdmﬁﬂmﬁnd(i)(b)
presence of, copol yner (i) or gcopolymer (ii) or bo

or by (b) cofit P‘ieil'/@ceBgﬁ%‘le%?é]l‘caijir)'g%ﬁ?f;copol yner (ii)

or both with the non-free radical catalyzed reaction

product of conpound (i)(a) and conpound -(i)(b) or 10
(i) (c); (i t ha ¢applymerlobtmteddiyeaprehytetgrempaundiéiiag with compound
o oy D ST Bob 38" el b Bl e oo
| east two difGapHomet tiﬁoﬁéﬂp@ﬁﬁmégﬂy%ﬂo?%?r g? (&dctRting

thereof, or mxtures thereof; an _ l'east one
pol yet her aldoppimies (daf pepokangdiiher b sitheho o éieapdical

reacted wt . nacar boxyl i.¢c \aci,ds or . '
oo t her dare SERtiph MBS BRARI (iffe id Bpihund (o) or
anhydri des, (@c)ewiters thereof; or mxtures thereof. 20

Copol ynmer (i) (a) The Monoet hyl enically Unsaturated
Monocar boxylic Acid or Ester Thereof or D carboxylic

Ay, AR mﬁ%&n@ﬁ:g%ﬂﬁ? %Jﬂa%&% cpcai)g@e %%%éﬁg%eacted v&ith at

i nvention, at t one nonoet enl 'y unsat urate

C3- C28 lgst tmmmonedachoplylic acids dr exteretieriof tdravithodt leaat two

C4- C28 di car baxyl.i.c agid,, anhydride or, ester thereqf

i's usea‘ﬂ‘fa(‘i Oﬁ(rYEﬁéflgS’taﬂgyfgréfﬁé I°§/§%‘Fr§t e oI NGEES @1‘353.0% and
Preferably the at | east one nonoethylenically

unsat urated C3-C28 nonocarboxylic acid or ester

t H&D eofat legst ana pobygtheraliphabio ayiineccoatrionnd aapraptir dfheimyreacted with
eSter 1 PRRGho oyRcAbE ARV oBels TherBOH ¥ 1951 Blo

dicarboxylic acids, anhydrides, or esters thereof; or mixtures thereof.

Copdlymer (i}
(@ The Monoethylenically Unsaturated Monocarboxylic Acid or Ester Thereof or
Dicarboxylic Acid, Anhydride or Ester Thereof

In the present invention, at least one monoethylenically unsaturated C3-Cag
~monocarboxylic acid or ester thereof, or C4-Cyg dicarboxylic acid, anhydride or ester
thereof is used to prepare the copolymers of copolymer (i). Preferably the at least one
monoethylenically unsaturated Cs-Cag monocarboxylic acid or ester thereof, or Cs-Cag
dicarboxylic acid, anhydride or ester thereof is a dicarboxylic acid, anhydride or ester

thereof,

15



15 The general fornula of the preferred dicarboxylic
acid, anhydride or ester thereof is as follows: OO
CCHCH C X X. wherein X and X are the sane or

di fferent, provided that at | east one of X and X is a

a1 bR i TG e b ool R Sl dhgstr hereotis s

anfdipws: formnetal salts with reactive netals or
basically reacting nmetal conpounds and ot herw se
function as acyl atjing agents Typically, X and/or Xis
-- OH, --Ohydrocgr yl, OM+ where M+ repre Ehts one
equi val ent of a rret , " anmoni um or ani n%ti on,

--NH2, --d, --Br, takeB tm_gghh fé nd Xcan be --
10 O- so as to form nanhygrld Pre ably X and
Xare such that bot z/{gr boxylic functi o&an ent er
into acylation regctions. Mleic anhydride ks a

preferred reactant. O her suitable reactants include

el RateRx ded XCire 'ﬂ{ehs‘i'lﬁ dé ﬂﬁf&ﬁxﬁ?pﬁ%d@@ ﬁﬁ?&qgé’slt ofBLEX Gnd X'is a

anhydri de; nononet nmonochl or o,
mogrobp thabis capabbd d)ﬁmacml,ngdo e:ttbrmﬁycalcoanlé fbirh | anrd des omlma’he:salts with

hydri.d ni de. and ot h b
o B 5 S T e o ey Taeaion baenl i rgacting metal
acmhapo@h&mndwr%ermmbﬁa& S@lﬁﬁ-%af Hﬁ@r"%fp@&ll R‘Iaah)syb( is -

fumarates and nal eates, fumaronili ¢ acids and mal eani c

_ ac@HS“Oalmﬂlroqaﬂl}féd?MﬁrWheée M‘#drepmbmq qquivalensof ¢ aista,
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25

] ur.
calgg%@ml I C g@c smg’r "ﬁ @K"ﬁ’l ad@gajénlf % 3@6‘?&4"3’] be -
t 004_280 @atoklbﬁn ah anlydside el%ﬁ@h djf WAnkiIBe afd R e Bﬁth&iakﬁtﬁyhc :
mpl ei ¢ acid, funmaric acid, itaconic acid,

ne@ﬁ%tmﬁ canenter nteeckipliamessationsi Malgiq anhydude isaqueferred reactant.
achffler SO e (f@[éméqhélﬁc?e elbétﬁ)%oﬁyfﬁle%ﬂg%ﬂﬁé g.l%h 'r&on%?ﬁé?}gfmalem
m Xt UT €s

anhydride an enenmal oni ¢ an

ofanhjdride; wiondmethegl, dmlttth}d[ mOHdiﬂlﬂlg'omhbﬁd’meﬁBJ lﬁbﬁoﬂuoro dichloro
nononers are

SRR TN ReT AR MO,

isomaleimides; fumaric acid, maleic acid, alkyl hydrogen maleates and fumarates,
dialkyl fumarates and maleates, fumaronilic acids and maleanic acids; and

maleonitrile and fumaronitrile.

Suitable monomers for (a) are monoethylenically unsaturated dicarboxylic acids or
anhydrides of from about 4 to 28 carbon atoms selected from the group consisting of
maleic acid, fumaric acid, itaconic acid, mesaconic acid, methylenemalonic acid,
citraconic acid, maleic anhydride, itaconic anhydride, citraconic anhydride and
methylenemalonic anhydride and mixtures of these with one another, among which

maleic anhydride is preferred.

Other suitable monomers are monoethylenically unsaturated C3-Cag-monocarboxylic
acids selected from the group consisting of acrylic acid, methacrylic acid,
. dimethacrylic acid, ethylacrylic acid, crotonic acid, allylacetic acid and vinylacetic

acid, among which acrylic and methacrylic acid are preferred.
16




acids selected fromthe group consisting of acrylic
acid, nmethacrylic acid, dinethacrylic acid,
ethylacrylic acid, crotonic acid, allylacetic acid and
vinyl acetic acid, anmong which acrylic and nethacrylic
acid are preferred. 16 Another group of suitable
mononers i s Cl-C40 al kyl esters of nonoethyl enecially

unaastiengresh §uitdble ﬂﬁﬁh@meﬁsﬁs @11{,&}, Qkf!l e@,eréomﬁéﬂ&t@rdne&auy

such as ethyl acrylate, butyl acrylate, 2-

acsrtirated GeCyd mora-pr S4-€ 10 @@@rémhcaa@rdyrsmlbas qﬂ@d ﬂara@écy butyl
ac{rc %1?’%22 g@? é%ﬁl}a%bgea &F 5 iylge @:%Hgta%gﬁéta,t ogntgcﬁ]e%g ?]c)ﬂ/late and the

netsltms ofindiiserial 2icehbiyhixentyd offfedrh abdut Ilatt@28 d@byﬂr atorns ethyl
nmet h cry t adecyl nethacryl ate,

rel§ i Eiﬁlvﬁhf%ﬁﬂ wathacrylais éerérémethraryéaér é)ctaérs% sthacrylate,
S i o A e,

prmerouctadesyd ntalaate, and dieemtdecyhmalbatel ef i n conpri si ng

about 2 to 40 carbon atons or at |east one polyol efin
conpri sing about 4 to 360 carbon atons and having a

10 t eyl Nafhe CORGNYIFPolyoddlie group in the formof vinyl,

15
0

20

25

- 30

vi nyl i dene or al kyl “vinylidene group is 15 enpl oyed.
Suitable | -olefins for preparing copolyner (i)

b b
o st PRRRI 1%35%0%63‘@%%{5?0*%&3%% 88T 380 cartgp poms or
asat d@@ﬁﬁﬁ poly@QdBCRnthr 2BERCERS 6B RErHGH )&fdﬁ{ﬁﬁldeavmg a terminal

C20- C24 1o|ef|ns and 402810Ief|ns nor e
prfé)r)elra@rlyalrlr giouR b the farm phviayevinybdene or plkiyl amﬁh%ene group is
&%ﬁ ﬁgly 1-ol efins, which are also known as al pha

s, wth nunber average nol ecul ar weights in the
range 100-4,500 or nore are preferred wi th nol ecul ar

f 20 00 be
We%ﬁ@ﬁ@éaoqeffﬂafogi?% %lrﬂgs coppeT érmwgéeo*%% e 2¢tp ghut 40
t h@rioRekd, pret@akly Thm boul 8@ EBduR 3R NboPaREIsakch as decene,

these ol efins range from about 5 to about 20 carbon
atdedecens, qctadb@mgtahd mixiores @f CapUric&-obffinalaph §:0Caf I-nksfing, more

& A7l SR 286 o RARR SR St oot EiForaly d St Shich are

diatgr krd@iniae ﬁlp‘hﬁ oRIfiRBAvitOmehbR AV U LS mara:careprverghtsah the range
cat al t such as the well known Ziegler cataly

| i08r4{0 orgmase precpraferredaith jpolsslar weightsyn rlwerange of 200-2,000
| SRR héR k5, 73l Q)Qﬁ”np% %iﬂhg%le?\ﬁg obfined tedPh thermal cracking

of paraffin wax. Generally, these olefins range from about 5 to about 20 carbon atoms

in length. Another source of alpha olefins is the ethylene growth process which gives
even number carbon olefins. Another source of olefins is by the dimerization of alpha
olefins over an appropriate catalyst such as the well known Ziegler catalyst. Internal
olefins are easily obtained by the isomerization of alpha olefins over a suitable
catalyst such as silica. Preferably, 1-olefins from Cg-Csg are used because these
materials are commercially readily available, and because they offer a desirable
balance of the length of the molecular tail,' and the solubility of the terpolymer in

nonpolar solvents. Mixtures of olefins may also be employed.

17
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Catalyst such as silica. Preferably, 1-olefins from
C6- C30 are used because these 30 materials are
commercially readily avail able, and because they offer
a desirable balance of the Iength of the nol ecul ar

t aigl nd the solubility of rpol ymer _in .. :
noRBisHlF PalsplRER? tor Premerifie eepalyme @f%fﬁgglmﬁ%? @sising about 4 to
e”ﬁb&ﬁ ado cﬂf%o@ﬁtoﬁ&b*lﬁeQ %Wc@é hAR o RfmtRF %&gerlﬂolecular weight
copol yner are ns conprisi ng about

ab(Mh) oddoone a%% r56é0 @bmlt SWs/mqbcE:‘ganmi@ dfdhese aren:dmgbmers of

ht h
o S19REeR bt el Hobute o braAPhA i B ey, hoxene,
%ﬁﬁp ofhe oﬁéomer being
branched i soners of  pentene, hexene, octene and of

debessent i Hhe feupof § iy, famhéemee@rrﬁllﬁwnglﬁdma gestupt plégopropenes and
ol bﬂ?dpgé%eg@ 'nﬂgtulrc%rcﬁ%% ?BCEII bq.](? algocﬁrt pJilNy I:f?rﬂon étgl)ﬁs and in p. dcular

vi ny ene group propenes fan
ol phgpscbpemes, A mbﬁarrﬁblepforfekmplam%rdﬁlgtto ]}H)ALH? 0233604

car bon at a |cuI ol i goi sobut enes
obf’%ﬁ“?‘?BB‘F Pﬁlq@ ﬁﬁp A%, areqyeipediptares @fzthsetated

10¢C Obﬁﬁﬁﬁ’&ﬂ Qie"lﬁlso%uﬁablg Ff E‘}t.anﬁﬁe rﬁ’lxé.égs cﬁ%ﬁlyléilre%nd othrer alpha olefins.

preferred. Mxtures of the stated 10 ol I'goners
al ©thes guitabld quytﬁloﬁnsaatadpﬂcebednn)dﬂ Sr Baientfl\keﬁml()g%é vdndl is herein

ot her flns U|ta ol efins
B e R T O R RE 6Bt s A% gl oFerShmEPS
| ngaemahed gich &hvéﬁf&éﬁﬂ@ﬁler B GelREBEs ] cATChYRA SO Sp
the oligoners nmay be determined in a conventiona

~manner by gel perneation chromatography. 15 The
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( ' | ef i hat ted, W
OB Ao kb SR
potarbm@tydic Gedtant Sﬂeﬁﬁ;l;&némb@hpmﬂtna?ﬁr amdun{& C, -C;y mono-olefin,
nono- ole[ﬁr11 e.g., . ethyl ene propy ene, butyl ene,
i soBufyEHe Paﬁwlf}%ﬁab%‘arkene TS ens apdencsicar ] hisee polymers can be
h

ORRRSDOIVRER fsﬁcl:zhc% Iﬁ?%lr ug))uéﬁ%w Ifealﬂﬁzgﬁti’l&w%}s of 3%r more such

copol yners o

c opefigmmich aptopodyhyts efietlaiehepnd pydatene, huylghe nad isahatylene, etc.
i sobutyl ene, etc. 20 The polyolefin polynmer usually
contains fromabout 4 to about 360 carbon atons,

al Thostg l@ﬁﬁfb@l‘jfﬁﬂ' MS“%HS{ @0&%3 %Frp%uah VB FoufBEh ERBSh atoms,

preferably from about about 175 carbon atons.
2 Althougle prefrsably §rio 260 é@nbmaawm; gt motegiréfamblysfeemmbout 12 to

prﬁﬁﬁ{?ﬁ§&§b&9£8m¥”9rs of the present

Since the high molecular weight olefins used to prepare the copolymers of the present
invention are generally mixtures of individual molecules of different molecular
weights, individual copolymer molecules resulting will generally contain a mixture of
high molecular weight polyalky! groups of varying molecular weight. Also, mixtures

of copolymer molecules having different degrees of polymerization will be produced.

The copolymers of the present invention ﬁave an average degree of polymerization of
1 or greater, preferably from about 1.1 to about 20, and more preferably from about
1.5 to about 10. |
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invention are generally m xtures of individua

nol ecul es of different nolecular weights, individua
copol yrmer nol ecules resulting will generally contain a
m xture of high nol ecul ar wei ght pol yal kyl groups of
varyi ng nol ecul ar wei ght. Al so, m xtures of copol ymer
nmol ecul es having different degrees of polynerization
Wi e beTly Pidueetbtin Géngdimdcopol yners of the present

i nventi on have an average degree of pol ynerization of
1 or greater, preferably fromabout 1.1 to about 20,

a ' .18
(o SRR ko A R0 radnctidely Haichad B
engeipolysneaizable adth themonomers! ¢ f(h randqbpandnid ssladtedfrom the group
cqpog%gﬁgééable with the nononmers of (a) and (b) and

i s“08 fromthe group consisting of: (1) an

al kyl vinyl ether and an allyl alkyl ether where the

al kyl group is hydroxyl, amno, dialkylamno or

al (R%xy Mﬁxliwn}fﬂ ethepand an alhd atkyl cthet whiere airechlicyd igra@ipnis hgdroxyl,
10 from about. t o.about, 40 carbop .atons; Suitabl e ..
rononeriPielhgeRiE ke RSO Isa‘f{’au'%ﬁt‘F‘i}T‘E 3 gpntaining
et her s g aBodthaoabéut!40 dasibnGadms;s of about 1.to about

40 carbon atons are al so suitable, and the alkyl

radical may carry further substituents, such as

hydy: I 100, .di j o[, 0 1 |l es:

o QB mort R o WO BTb e ird) SRE o ks B o HRre the aty
viragicalds bfabout b ebationt 49 capbn aRuliefe aldo Shitpld) ex/the wlkyY kadical
et her, decy]| vinyl  ether, dodecyl vinyl ether, .

o Py Tuffheraubstifuends, such qugwlsmﬁﬂékmmv R glkoxy.

ot A . iy _ '
car P SR Pt Bl S prof v ARE sodefyt viny
arethéral-kthiy ek devimfl etherplzogvingl ethiex; dbdgcyliviagk ethat edadecyl vinyl

ot i ShES amteterhndsiotgr. (B PrtemionRyHRY cher and

f iRt aRQpénding A1y3LAMLs. 40 carbon atoms; Another group
of nmononers conprises Cl-C40 al kyl am nes and Cl-C40

25 -N- al kyl am des of nonoet hyl enically unsaturated C3

- ?})0 ) %%ﬂfyl hnirs 'a%%ra?l%-yiiklyfamide of a monoethylenically unsaturated

mono- or dicarboxylic acid of from about 3 to about 10 carbon atoms where

the alkyl substituent contains from about 1 to about 40 carbon atoms;

Another group of monomers comprises C,-Cy alkyl amines and C1-Cyg

-N- alkylamides of monocthylenically unsaturated Cs -C;o -mono- or dicarboxylic
acids, such as dimethylaminoethyl acrylate, diethylaminoethyl acrylate,
dibutylaminoethyl methacrylate, acrylamide, methacrylamide, N-tert-butylacrylamide,
N-octylacrylamide, N,N' -dibutylacrylamide, N-dodecylmethacrylamide and N-

octadecylmethacrylamide.

(3) an N-vinylcarboxamide of carboxylic acids of from about 1 to about 8 carbon

- atoms;
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aci ds, such as dinethyl am noet hyl acryl ate,

di et hyl am noet hyl acrylate, dibutyl am noet hyl
nmet hacryl ate, acryl am de, nethacryl am de,
N-tert-butylacrylam de, N-octylacrylamde, NN

-di but yl |.am de. N-dodecyl,net hacryl am de, and, N- .

oct ades{THET VS PLmPRERESGHITTEIRE Rllo iR R P ichponamides of
of car beathbityticacidd of 6bnf At aBabout 8 crbak atdinsBsiAre On
atons; 19 Anot her gr&?’up of mononers includes the

] he .
f ol | owi Kgylippmamtge. Nvbsmety lormamyleplxynylaceiamids, Mvinyl-N-
from ab ! Gagl )| ARy . :
Vi oyl £ o et BarfO i A SN B Rde, R4 08y PR-ethylpropionamide

5 N-vi nyl askENaiaydproplnuinidd. - N- net hyl acet ram de,

N-vi nyl - N- et hyl acetam de, N-vinyl-N-net hyl propi onam de
5 and N-vi-nyl propi onam de. (4) an N-vinyl substituted
ni tfog0eR; RORLAIsHbHFulE hes M—%hﬁ'rﬁx‘iﬁ' TRALHBE c1i6RBEPBENd; Anoth
grg'ap of nono%eﬁrs i ncfgude%%t he fol Iow ng:gycl\ll- vi%}l > AOHIer
conpoungwupbf monomgesrincludestthe fullogrits MNermyl taspounds hf pitrogen-

N-vi nyl i m dazole, N-vinylgethylin.dazol.e,.. 10 .
N vi o BB B el ST e Nl BREG - By mehylimidazole,

10 | east OﬂeviﬁylF&&&lidbnGQﬁ@N-ﬁﬂnW:a BRietany to 40 carbon
atons or at least one polyolefin conprising from
‘about 4 to about 360 carbon atons and having a
feraina . , .

T ok SRR IBh LBl 19 S5 SRt s oe

t her eof polpslefih dedpilitiag floReat@uel tdateympB ey edbosatonis and heving a
sane as the olefin enployed in é’é (b);. Suitabl e,

1- ol ef i WEmEBhsnpElEAIzable BoyRIng # Apngnylidene or alkyl
prefer . ; :

15 Elheh ac eidnBARY mituhes LG prolluGR A, Bl PTRmploved s o
C20- C24the28me as the @ldfimserapldy&Pik-(028; 1- ol ef i ns. ‘
Preferably 1-ol efins, which are al so known as al pha
ol efins, with nunber average nol ecul ar weights in-the
r agGiesbR 1-blePik 8OAREseZoliP2 1RPErb&BBoRk Sprefefdbiy fi8h about 8 to
W th nol ecul ar weights in the range of from about 112
t oaboaib 3@ tarhoatomisngpchws depmef dndeeste, osadessnergadanixirphef Cao-Cas

20 ol ?lf-(l)lglsmsoattjntda(_llzgsgg Ilr-&ghltlsh %rctz el%liai}ai -olefins, which are also known as alpha

olefins, with number average molecular weights in the range of from about 28 to

about 560 are preferred, with molecular weights in the range of from about 1 12 to
about 420 being more preferred. For example, alpha olefins obtained from the thermal
cracking of paraffin wax may be employed. Generally, these olefins range from about
25 5 to about 20 carbon atoms in length. Another source of alpha olefins is the ethylene
growth process which gives even number carbon olefins. Another source of olefins is
by the dimerization of alpha olefins over an appropriate catalyst such as the well
known Ziegler catalyst. Internal olefins are easily obtained by the isomerization of
alpha olefins over a suitable catalyst such as silica. Preferably, 1-olefins from Cie-Cso
30 are used because these materials are commercially readily available, and because they
offer a desirable balance of the length of fhe molecular tail, and the solubility of the

- terpolymer in nonpolar solvents. Mixtures of olefins are also suitable.
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10

cracki ng of paraffin wax may be enpl oyed. Generally,
these ol efins range fromabout 25 5 to about 20 carbon
atons in length. Another source of al pha olefins is
the ethylene growth process which gives even nunber

capbon o] efi.ns. ot her source of olefins is by the
di%’fff’f’ri’é‘f’f’%e's@"@ffh@ ol efins over an appropriate

Cat:gpolfrherSsdta$i) Wl Béeﬂréll)ari‘d‘ﬁm_ vZélpﬁig)% xﬁl@ﬁh@lié’ﬁhich are

Internal olefins"aré easily obtained by the _ _ _
i séasetibedan therarvicludinghbutaiog fimited by dhose nxthadsbyhach are disclosed in

G CB B e oBhioh 2 nytsi iR BRnled by G Bt etal,

couTse Patead Ny, 3, BE0719y Gaviadet edall S U. S ek teneNaU6,284 NEF, and Gonther et
of fer a desirable balance of the Ilength of the

“notle &l -datangNo, 6.5h408he sol ubility of the terpolyner

i n nonpol ar solvents. Mxtures of olefins are al so

sui table. 20 Preparation of Copolyner (i) Copolyner

r elaainartnbodimenayf the ppaseitidneshtibn dia supblynien esuetane ishostdyalkenyl
whi ch are. described in_the art including, byt _not

| i el %Xﬂtﬁég@ﬁﬁ%ﬁ%ﬂsml’eﬂmﬁ@ ¢ sRppRsed of pt legs gne of
f%b%é}g(ag% ?p%de%bg(jlpaéﬁ. herei n incorporated by
reference! "Harrison et al., 5 U S. Patent No.

5,792,729; @unther et al., U S Patent No. 6,284, 716;

@unt h t | . S.. Pat.ent No. 512, 055, |
ot sboieis ofdbiRin{RHER bR bl Sig Fyngper Hof cach

I eashRh td @).ankehdtal, KRBY bompotfehistbact BN th$Blymers which can be
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terpol ymer. These terpolyners are conposed of "at | east
orrandsim terpplpmeksros alierpating sriicdymers ot block taypelymersednd can be

Typical the terpol rs. pf this. inventd,on ntain . _
TR o oV R B T fBing cOpiy B Ao 3y osible o
gefoah alsmall peERnRQEPOEH Endre aditchi e t@hPdded b BlonoBkss (a) and (b)
whi ch can be randomterpolynmers or alternatin

t eﬁiﬁdpms & ang AKCorapsn tperthe mwgocazbopdic 951% or ester thereof
%ﬁﬁ?&fagﬁoé??igl 50019 R RERE U Eter REre PRI (b FRAAALN FRSE disclosed

, It I's"possibleto rma sna
peatoeetpheferably malpil aphpdrsdenTionipoasre (B tirdseldfinfor polyolefin, is

oS DTy e, ol E Do {Be T encatein gF PELTRpl 2 incaralpha

t NQESOEontRhing Ikt RIS 1D 6o 8¢ LALOK a@hRYdri de or ester
thereof, is Selected fromthose disclosed above,

preferably mal ei c anhydri de. Conponent (b), the

1-pl efin or | volefin...is,.20 preferabl ol e

SoisSisalhe 2 B memizionTof e i Pls ShF gk, Rt ¥ Wb ge

al Bbferably, the degree of polymerization is from about 2 to about 10. In general,
terpolymer degree of polymerization decreases as the polymerization temperature

increases.

The terpolymerization is conducted in the presence of a suitable free radical initiator.
Examples of suitable polymerization initiators are peroxide compounds, such as
tertbutyl perpivalate, tertbutyl perneocecanoate, tert-butylperethylhexanoate,
tertbutylperisobutyrate, di-tert-butyl perogide, di-tert-amyl peroxide, diacety!
peroxydicaronate and dicyclohexyldicaronate, or azo compounds, such as 2,2' -
azobisisobutyrontrile. The intiators may be used alone or as a mixture with one

- 21
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ol efin containing fromabout 12 to 18 carbon atons.
The degree of polynerization of the terpolyners can
vary over a wide range. Preferably, the degree of

polynerization is fron1about 2 to about 10. In

Oélg L, e%cdﬁg C%)ﬁlrél rrer glgtgﬁge gwg?lgﬁlgrlg%% éﬁ‘et: {n?t?ator is a peroxide
| n:ype afidor, £hae dt(@b@@l)wm@uic%yu c16R16 b¢ bafhyb O irifhor, e.g.,
presence, Of a suitab free radi cal initiator.
Exisabitdsitdle tepe mﬁ@t@s ﬁ’@@gﬁd@ﬂes fenpreprringipolyat-olefingopolymers are,
Pef é&@@l‘é QUIRRIHA Sy U %Jg.te%?N%Q 3 SOl BYNG 4PRORI RS

erneocecanoa

t embel’puﬂa;ddﬂ@rrefemnlch axthsie @hrety. mﬁf)ﬁe}%ﬁbbﬁdﬂﬂ‘;lcﬁﬁlﬂlﬂem&i ) prepare
per oxi de, di-tert-anyl peroxide,

dl - t t-bu
Wers :}%}‘]E)R?E‘i“é alsp farcaibaay aﬁi’té’)ﬁ’@ IHHERLSH di car onat e,
or azo compounds, such as 2,2' -
azobi si sobutyrontrile. The intiators may be used al one
or Cegolymeri (¥t whereini 2 decombolefi isemapilinged. in Iﬂmi@actlon can be prepared

CO-| |t|ators 'S Pref er t he
PP 3o g BscbR bt TR i descrit belovy
di (t-butyl) peroxide, dicunmyl peroxide or azo type
initiator e.g., isobutylnitrile type initiators.

iif or preparing poly 1- olefln copol yners are

é* B B0t RRE o B Tubinbis Pl B cpblFime iR 3

t hepolyait bbteingd by P@&ﬁn% 20 GENUKE ©fie mb&hﬂ@m@&l@ﬂuﬁs@mrated C3-Cag
prepare_ terp olcrmsrs ot h patents al so descri

be
vaRPRacgEbeRylicacid enstes themmpbomyafer Cesi dicarharlie |aﬁldaaxéwerdaﬁejor ester
ol | r I
tﬁé?(gf églg @%&%g&%@p@g@g I)E/%ﬁeé b?l?h"eg V\ﬁmﬁ%seﬁ LBRAESH3 olefin
dea«ﬂmlﬂ@scbf@ed)mm ol 6f ern'laﬂctbedH Folédin pf fromabotitheto about 10 carbon
od| nt of resent enti on, the copol yne
Revipgag srp&egﬂ%s maegt I sty My %fafeqm ﬁb‘)‘(té)mé? about
| 9@80 eﬁiﬁ@wﬁﬁ@ QqLhha @bﬁﬁwn&:km@é ?ﬁl?
nonocar boxyl I'c acid or ester the or a
dics alkiybyapy iidena graip inttoypicsaiee of a et mdxcﬁBnﬂti&émm of and
(b) at |east one copol ynerizabl e polynmer conposed of
at least 3 olefin nolecules of propene or of a

ac\élélyl vinylidene

bridiog eetededt@iolying of therabRULvdhtioA aﬂmgparé@by ?Ja@@nﬁ%

atoms, having a nunber average npl ecul ar wei ght
f ['ERAPtYSO dHeholegylatweight olefin in which a high proportion of unsaturation, at

least about 20% is in the alkylvinylidene configuration, ¢.g.,
CHp

ﬁ(// Rg

wherein Rg and Ry are an alkyl or substituted alkyl of sufficient chain length to give

the resulting molecule stability in lubricating oils and fuels, thus Rg generally has at
least about 30 carbon atoms, preferably at least about 50 carbon atoms and Roisa
lower alky! of from about 1 to about 6 carbon atoms, with an unsaturated acidic

reactant in the presence of a free radical initiator.

30
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5000, and having a term nal copol ynerizable group in
the formof a vinyl, vinylidene or alkyl vinylidene
group in the presence of a free radical initiator. 20
Thus, preferred copolyners of the present invention

ar ‘i‘ ﬁi;:g&arél%dqqgg : eaCt | n% hgs %grggatct Y )rag?yig)‘e ngls&ccclijlgig Egroups
UNSRY KisHhiaQ LAl e
aIkyIV|nyI|ggn€&%é%flgu}atlonnégg?jér%fg&hS RO 25
mhereln R8 and R9 are an al kyl or substituted al kyl of
L Cl chai,n le h.to give. the resultin

ot 0% BleE e SRS e Pt iy Bliv ESfahe Bl ¢ nus
R8ﬁgﬁmﬁially has at | east about 30 carbon atons,
preferably at |east about 50 carbon atons and RO is a
| oner al kyl of from abo 1 tj’about 6 cakbon at ons,
wi th an unsat ur at aci d c actant in th presence
of a free radical fin p| y, the
copol ymer product | has alﬂerna |ng p Iya kylene and
succi ni c group Cdey
pol ynmeri zation of |1 or greater. Theipre erried
copolynmers (ii) off\ the present invemii ok have the
general 5 fornmulay WZ 0=1\ ] =0 1IR2 R4 CCCC
HHR R3 n wherei\n W and Z' are indepefdently
sel ected fromthe group consisting of --
- alvliyeinoW' rake ard BEeicneéntBrelecte@-front ﬂlefg@cs @n@@@lﬁg &ff -COH, --O-
anh¥dr|de group, n is one or (greater, R, R, R3
anti A op faens ogeiberaare tOonioprm @géwnla |anlwdr@ﬁ EFGUPnT ADRISOF

1 él%ater; and Ry, Ry, R3 and R, are selected from hydrogen, alkyl of from about 1 to

about 40 carbon atoms, and high molecular weight polyalky! wherein either Ry and R;
are hydrogen and one of R3 and Ry is lower alkyl having from about 1 to about 6
carbon atoms and the other is high molecular weight polyalkyl, or R3 and R4 are
hydrogen and one of R; and R; is lower alky! having from about 1 to 6 carbon atoms

and the other is high molecular weight polyalkyl.
Copolymer (ii) may be alternating, block, or random.

In a preferred embodiment, when maleic anhydride is used as the reactant, the

reaction produces copolymers predominately of the following formula:

[ 1y
I

wherein n is from about 1 to about 100, préferably from about 2 to about 20, more

preferably from about 2 to about 10, and Ry, R, R; and Ry are selected from
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10 about 40 carbon atons, and hi gh nol ecul ar wei ght

pol yal kyl wherein either R, and R2 are hydrogen and
one of R3 and R4 is |ower al kyl having fromabout Ito
about 6 carbon atonms and the other is hi gh nol ecul. ar

t oI R3 and R4 are dro n
higf g er.aiksil e@éfpmaﬂh@w 1 aAbOHLP ?EF ffﬁad* CF gltggerenofecular

O A N 5 S

bl desksr adicyl haviog froml aboat broedbont @darbcmbmdmﬁmnd the\mlmn is high

mal_ei,c _anhydri de i ctant

et feafi e B o 3 AR e e phE Bt Rpand Ro s lower
5f olalkg1aiDtht @Rk sdhiglPmBléduihPwaibhtPolydRylR3 20 n wherein
nis fromabout 1 to about 10 preferably from about

2 to about 20, nore preferably fromabout 2 to about

10 r%%gnﬁl%%h ,ﬁgjl?ggg i1 2R GG Hal SR ahout 30 carbon

c aatmm; (ata@ﬂﬁreﬁﬁabljﬂ aglawt ab@®lt S0 thdon aw@is@.lﬂreihﬁb& ai glhyilolecular
wherein either and R2 are hydrogen and one
an avei%ﬁ PP]é’alka%{;@PPSa‘PRI;‘}Fie H%lwsﬁ'@lﬂrlr %ﬁvp&bgﬁfer@dtp@bamfyl groups

10 Caﬁﬁquq ma gq%i OL N8 se e'nﬁol%ﬂu%l? wef%ﬁse&i"ijr(ﬁﬁ a tghb to about

pol yal 34 a rogen one o0
R2 5060, Imm'/e pr&erablk)ﬂonaaiobw Beo at dbent 25f§)0hP1gfer1rcdllmm1 edﬂ;yl groups

referaply, .t | ecul .ar
worBdeRitfay eingliaprcil mterublom R asHE rSub A g metisl
atons (nmore preferably at | east about 50 carbon

atons). Preferred high nolecular weight polyal kyl
ar dulf!ﬁs'tlwi@lmdemd ylags)gmlyiﬁn pelpeers compaisesrthe golybutenes, which are

13 By et e A S Rugt T TP R BRAGrf HT, eiavle
SOG&nnﬁﬁﬁ:ﬂ nit@{L¢ wbll knémm AbEkiIRAGn tHR aatbmzaclc%ﬁfb@ thereof will
Preferred | ower alk roups. include neth
o1 Ry Foungsioparamplg, ip s chrein Nosvib A BARIgh OIS Which e herein

rreﬁrmﬂl‘porated by reference for their disclosures of suitable polybutenes.

20  Preferably, 1,1-disubstituted olefins are used to provide a high molecular weight, oil
soluble tail in the terpolymer. Preferably the 1,1-disubstituted olefin has a number
average M, of from about 500 to about 5000. One particulﬁrly useful 1,1-disubstituted
olefin is a 1,1-disubstituted polyisobutylene, such as methylvinylidene
polyisobutylene,

25

" Preferably the copolymerizable polymer comprises a high molecular weight polyalkyl
group which is derived from a high molecular weight olefin. The high molecular
weight olefins used in the preparation of the copolymers of the present invention are
of sufficiently long chain length so that the resulting composition is soluble in and

30  compatible with mineral oils, fuels and the like; and the alkylvinylidene isomer of the
high molecular weight olefin comprises a.t.]east about 20% of the total olefin
composition. Preferably, the alkyl vinylidene isomer comprises at least 50%, more .

" preferably at least 70%, of the total olefin composition.
24



A particularly preferred class of olefin polyners

conpri ses the pol ybutenes, which are 15 prepared by

pol ymeri zati on of isobutene. These pol ybutenes are

readily available comercial materials well known to

those skilled in the art. Disclosures thereof will be

found, for exanple, in U S Patent Nos. 4,152,499 and

4, §0ch 08 mokHukR vt BRERL Bre geH&‘aﬂP ﬁﬁﬁhﬁe@ oP)ﬁo!e%ﬁI%E fRtNifg

for their disclosures of. suitable polybutenes.

Pr diffsraab mpleculat wiighthad danthede afllesdst om la‘amhqmed cmdvon atoms along
qu

PRl By R PR PSR bl bt Ppfe B chain!'and

5 ol pdrtibulgs pRfatIARRAt thay 8k aBsut bhe Bfantl 9&1“29(321%311 26is hleng the

about 5000. One particularly useful 1,
- dfhaim sTthPﬁhré@pheé icbain glafins may, cpnm@mtmméwpolyalkenes prepared

Poby Bt ntorEaon SLGRRCO T IHG SBGRS carbop atgms, and
popigfeeably Guopr dlsfiss ¢f fhorg hbmmlz»ac abaut 4vatt@htatgind, vad hqy)ke preferably

grgw& wﬁ%&h is.d rlved froma.high nolecular_weig
PRy PrOREPe Rt d3e DRl ey B addmngmlmpréﬁbﬂfsola@%emm@qﬁl@re

10 Pr ﬁ&ﬁfaﬁ&'l%eﬁﬁs TH@F&HF}EH}\(&%E of b tﬁ%uﬁf &)Sﬁ}aht A E‘é{'ﬁ& LBhhs, more
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are sufficrient ng” chain I'ength so that t
resumﬂyngﬁmmnbosulknﬂmuBZsmbmbﬁemﬂanépﬂmﬂﬂﬂynnﬂﬁﬂjbIe

with mneral oils, fuels and the like; and the

al kyl vinyl i dene i somer of the high nolecul ar weight

ol ‘Bhd prefePRRLISSAnAldehe %%Fne?‘@&ﬁﬁn&@%’nﬂthﬁh& étl‘i’}l@llnyhdene isomer,
olefin conposition. Preferably, the alkyl vinylidene

i SOAEPrels H@egneahylma{hde@os@nmre preferably at

| east 70% of the total olefin conposition. 24 Such

hi gh nol ecul ar wei ght ol efins are generally m xtures

of Tmspeaihmspda&zﬁeagnglﬂmf)reem@ﬂwezgm slefihAlsciV) §bpae aed
can have at | east one branch per, carbon atons al ong

t HeoPehyaness ofthe pegsen|igvegtion Wlﬁ@“mﬁwlcbépmﬂné‘h@tﬂﬁﬁt about
at Sk o lHMork tf@ﬂg:ﬁb@hﬁt gﬁggylﬁieﬁé{s%fngglp%ﬂa blﬁ/r agge%rgrléa%gut 50% and

that there ranch per car
aI wng fréferabbshatileast divats 20%r Amiciédpatyisdbutace frichgle niyse prepared

PR il dPe gra e SkPaH BT Herss i isbiE o

C %Q@?lvﬁ{y@iﬂﬁne R&der &fnﬁfr%&@?hﬁéhfﬁ%h@!g@ bf e 1qhl Lfoﬁ%‘smon is

about” 3 to about 4 carbon atons, and nore preferably

 rdsnsetihed gy UeSiePatant Nos i §2,490and PheD5,808.

~addi tion-pol yneri zabl e ol efi ns enpl oyed are

25

30

Preparation of Copolymer (ii)

As noted above, copolymer (ii) of the present invention is prepared by reacting an
olefin and an unsaturated acidic reactant in the presence of a free radical initiator, The
process of the preparation of copolymer (ii) is described in Harrison, U.S. Patent No.

5,112,507, which is herein incorporated by reference in its entirety.

The reaction may be conducted at a temperature of about -30°C to about 210°C,
preferably from about 40°C to about 160°C. The degree of polymerization is inversely
proportional to temperature. Accordingly, for the preferred high molecular weight
copolymers, it is advantageous to employ lower reaction temperatures.

25



5

10

15

20

25

30

10 normally 1-ol efins. The branch may be of from about

1 to about 4 carbon atonms, nore usually of from about

1 to about 2 carbon atonms and preferably nethyl. The
preferred al kyl vinylidene isoner conprises a nethyl -

or ethylvinylidene isonmer, nore preferably the

nmet hyl vi nyl i dene i sonmer. 15 The especially preferred

hi S5 i lefd S :

Cop TEAURGHIR) D EO A RS, B WA o HEE ROyl eight glefin
whaadic censpant s the fiee astica otistor 2@%oofbineddn thergoper ratio, and then
reactive nethyl vinylidene i somer, preferably at | east
ab%ﬂ_fed%%earﬁ 10M?%p?;?%1reer ably at |east about 70%
Sui t abl e pol yi sobut enes include those prepared 20

usi ng BF3 catalysis. The preparation of such .
poflieEighivalribe reagtiathman be h@n@ételdyn wisplyEntdSwigablesstvents include

co | 4 . ' e of the.tot j i

" oTHBLg 3 el T Bical MR ) G TRRE! oA acetone,
4, ©6ohAREfurdy, elplardbing mahylepeiividy, dichigroetbandston@hedlioxane,
abqve, . copolyner (ii) of the present, invention is

pr @ﬁ%rpé%g}e» rakiaes. 9 therdikeo Adler thegpretian i soamplete axadadile

ac G agi: :

P PrBR G Ne stbred S 1P SRR ol B Gy oSl eferably nert to
c ofhe rgavtants(dnid)productkeformedad! is pemdaally swed in bl SmoBstsafiicient to
No. 5;1%%2, 507, .which is herein incorporated by

r PEPERIBCPH PP WEntjrety. 30 The reaction may be

conducted at a tenperature of about -30C to about

210C, preferably from about 40C to about 160C. The
deghermatitely dhg/reaetionanaobe tandupted s e djluensy supl as indnezal oflpas long

te rature.. Accordi ngl for the preferr hi gh .
ol agt U o o0 S el 85 BACEISGER A R ragicn
enpilgyieliitien, ¢.2aailfue doinpsRRYsAdHoRflan&and iR liQACt i on
may be conducted neat, that 1s, both the high

nmol ecul ar wei ght olefin, acidic reactant and the free

r acli it s i - ] t I rati-
L e e
Al ingiatcat breabal] krdven inehe frit diowever ke clarickueft fegk radical initiator may
sg}lgv.e t. Si'ht %;JI e spolvents include hose in which the

r 2EPLHERced /Y e tsaction demperatuse emBO¥$d-ar e sol ubl e and

i ncl ude acetone,

The preferred free-radical initiators are the peroxide-type polymerization initiators
and the azo-type polymerization initiators. Radiation can also be used to initiate the

reaction, if desired.

The peroxide-type free-radical initiator can be organic or inorganic, the organic
having the general formula: R;; OOR ;3 where R, is any organic radical and R,z is
selected from the group consisting of hydrogen and any organic radical. Both Rz and
Ri3 can be organic radicals, .preferably hydrocarbon, aryl, and acyl radicals, carrying,
if desired, substituents such as halogens, etc. Preferred peroxides include di-tert-butyl

peroxide, dicumyl peroxide, and di-tert-amyl peroxide.
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t et rahydrofuran, chloroform nethylene chloride,
di chl or oet hane, toluene, dioxane, chlorobenzene,
xyl enes, or the like. After the reaction is conplete,
volatile 10 conponents may be stri pped off When a
vent, i s pr.ef er abl Lo .the
LA S BesOF St et o eHe e, Jasltq bensoy!
n;g@mu@tlalﬁyﬁfpe%ﬁdé oler (@AY 'b%tﬁfl;éfo%ia%atz mdi@hﬁﬁobcnzoyl
ernatively, the reaction may be conducted in a
du parexide; tertiaty tasylydeapatoxide; cumend lcmlgo;)eltsndrs digsetyl peroxide;

G 157 hudippeaRi. O Belbab BROAS MR R) Pefleffod: fnd the

colifpounds, antioxidants and the like. In general t he
copol yneri zation can be initiated by any free radi ca
initiator Such initiators are well known in the art.

be i N gﬁ%@gﬁgﬁhﬁﬁ rg%%?f %ﬂghﬁgera G%%&%ﬁ%?&ﬁﬁgegﬁéago

Thwclbkﬂcﬁ\em freei-rafdlcﬂﬂa prcmdltmglmatem:ils dllessazr @nipoands can be defined as

OXIde ty 1Y% on initi e )
D bS3 g rowRT il mofreplsiarpiR -y rai by bilppes pagpatitied
b eb}”&ﬁgmé Padictd bkt BH@ of Gvﬁf?:ﬁtlé ?ﬂgferhlgiy dexiheE®h a ?e?tlfirrp %arbon

peroxi‘de-type free-radical I nitiator tan be organic
i ndthgasiiiabletane compamids indhade, hgt arhaot;;ienma'chﬂo p-or mul a:

eR12|s ach and R13 is
O e P R g ey
origaboBerizatidioniuBPhyiirb¥ide;aRemefRase &ﬁf‘plﬁﬁyl@[a&@ﬁiuﬁl halides. A
radicals, preferably hydrocarbon aryl’, and

acyl
r atablp st of greyinegonmounds eradierfeend @%St Patgrir¥es 253%dkB13, issued
ghoggQ§0 g&qhnﬁgﬁferred per oxi des i ncl ude
1 butyF peroxrd di cunyl peroxi de, and
di -tert-anyl peroxide. 26 Exanpl es of other suitabl e

omdesggvhlchln no way are limting, inclu
ounp et gitfates to FRplay FX‘é'é?‘é%(‘PfdédlaB?lh@f cweat'ﬁ%dspﬁgnds toa

bbﬁiﬁée RRACH] (e ]Qbﬁmguﬂlr HiGRbPIRREN 1Y hig H?i%!a‘ii Dlefi used and the

tertiary butyl roper oxi de; Clmene® r oper oxi
di reaagioy lcopdifions. al'h«;-, ustat evncentnatome p€ rmuatdmre between 0. 001 :1 and

et 1S YERlorRE S5 dr ek Chlimtiniten PR Goys between

‘al pbes,: phh@'10-1azobi si sobutyronitrile, are al so

The polymerization temperature must be sufficiently high to break down the initiator
to produce the desired free-radicals. For example, using benzoy! peroxide as the
initiator, the reaction temperature can be between about 75°C and about 90°C,
preferably between about 80°C and about 85°C higher and lower temperatures can be
employed, a suitable broad range of temperatures being between about 20°C and

about 200°C, with preferred temperatures between about 50°C and about 150°C.

The reaction pressure should be sufficient to maintain the solvent in the liquid phase

Pressures can therefore vary between about atmospheric and 100 psig or hxgher
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wel | -known free-radical pronoting materials. These azo
conpounds can be defined as those having present in
the nol ecul e group --N=N-- wherein the bal ances are
satisfied 10 by organic radicals, at |east one of

vvhfhgh is. preferably attached to a_tertiary carbon.
¢ reagfiqndineisaispalbowfiicientdo resalt injthe sphatandially gemplete

i Eﬁrfv%ﬁ Qof the aCl?JIE %@ﬁﬂ?ﬁﬁﬂé@ﬁ%ﬁycgﬁ} (Nlelr'é?& BRALES & rHolymer The
I azoam nobenzene; ronobenzerredi azoni u

hynhacimrrtene Bzoiilé hﬂweandnqmﬁmtll lthvey, evithuprefeatd destiottimes

sugetabl e llcﬁ@jl?f azo-type conpounds can be found in
0Ws.551, 813, issued 15 May 8, 1951 to

Paul Pinkney. The anmpunt of initiator to enpl oy,

excl usive of radiation, of course, depends to a large

exf\é netegd ﬁbft%ethpaﬂbjﬁ@uﬁ?mﬂon i 2 sadetem-yho pelymerinatic rghction. The

lefin.u ction.conditi
i e B ety PRA RO 12 Riopl P br S 3Dt e brouent
0. {0Qdthdr iandy 28ltaBleZndni¥R | B iflpottaitifhdbi@ ardd@tima® ®nect of the high
acidic reactant, wth preferred anounts between

0. wolsculapyeight olefin andrasadip spagiat inthe prssence o a figewadical producing
i, TS U A BN O e

ushiply medseniay wejpbe okiidds aklet AR 1ﬁiﬁalllyﬂtota @ixtire otflaadlc reactant,
reacti o%eéscqger at e can be between about 75C. and

abBiialy P OB} lgh pelssieh Waksbaf’lege €tk hejadglsd dntegmigtently
hi &J'L%ﬁtlﬁﬂﬂs (l))rqwe EEARED ﬂEleaﬁ%l e he tbeﬁnﬁé:}yﬁedconﬂ)med in other

sul tabl e brodad range o t enper at ur es I Nng “bet we

ab@dcrszﬂoﬂemmple abiolin re2Q8E, andiinitiator efag be eddetcbtxrﬁmg}amMeeslar
E aib 0C an abogt 150C. 30 The reacti

pr‘@%’% frole Shlé‘JF%mB‘é“’% R AP RARnST ‘??ﬂ%ﬁ"ﬁ‘eflﬁéﬂg}ﬂr@%‘ﬁ’f’n

| Nmixtge chitibd sHdeR38MRinuolIfESH Eﬁ@e@@ﬁc’tbf‘@ﬁﬁ%@ﬁtﬁm\é% Yemoval of a
bet ween about at nospheritc and 100 g@lg or higher. 27

TH@m@a@ﬁth@m@uﬁéo IHSCQ@S’@&’I treyn sufofdtegraeactars i segigh.tinjygt another

r eac P%@{}é&ﬁj l a)P 1 €¢ u{' a?m éﬁ{‘:ﬁéﬁ%@ﬁﬁ “%hgree i e ligh

c apoleyuimr Welﬁllileaieﬂ’rEﬁQHdiannttiaﬂ? th theSbidi@bhiel theh Vb&&fdlcﬁ@&actant
and 24 hours, with preferred reactjon tines hetwee

arfd e wyiptar aresadded rs&déalhaa‘&rélmq e sqastier sary A EhlY fake
| SpigteIRh ituRR-th Y eaRiOl WHEE FALdnAbnkfRGH fded Héne or more points

along the tube.

Copolymer (iti)

In one embodiment, copolymer reactant (iii) is obtained by a copolymer obtained by
(a) reacting compound (i)(a) with compound (i)(b) or (i)(c) in a non-free radical
catalyzed reaction in the presence of copolymer (i} or copolymer (ii) or both; or by (b)
| contacting copolymer (i) or copolymer (ii) or both with the non-free radical catalyzed

reaction product of compound (i)(a) and compound (i)(b) or (i)(c).

Preparation of Copolymer (iii)
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hi gh nol ecul ar wei ght ol efin, acidic reactant, solvent
and initiator can be brought together in any suitable
manner. The inportant factors are intinmate contact of
the high nolecular weight olefin and acidic reactant
in the sence of free radlc |.. produgi 10 ) )
e eRToegss forthe prepRratios ot copRIYBRE ) 18 dorcaibed ot SR dHarmison,

| N ol G Pagys 520, Wi 8 herRin/TREGE MR YGLR t
m&mlsﬁﬁwﬁﬁﬁﬂl ;togé w%o%m%mm”
reautitatyt, initiator and solvent or the high nol ecul ar
wei ght olefin can be added intermttently or
continuously to the reactor. Alternatively, the

5r eMﬁr@Bésﬁ st’éﬁg )RBoEO AR} BRdadtél SEHE cen@ulP it mé@hindered olefins,
exanpl e, acidic reactant and initiator may be added to
hi & Helbeieuimylidese, st ghmobteadtirendily witlethe axpppethylenigally
an n
o b B whARaRRARET RO ol Fel e B £ cicagbpgpc i

Wi bharCanhy diideosrSstee tHevsl, L@Helefreenﬁdibalw@ndi&:ohﬂ%repre@dw}mth
to a recovery train or to other reactors in series.
yetnoaﬁ%bﬂ@?walhﬁmﬁ@ﬂmtqdr@s Crudpnogsd ﬁ?@g}l%ldc%rrqsteé&lw&ﬁf or C4-Cas

101 NaR.akAk Bt ic. at
or S RELAR Rl 08P B BB a1 6L bop AR - 2
actemperatmas:d}faﬁﬁm ch(i)atdiSd"(t tveaboni 2804€oThae eonditiexd are sumlar to

lélg{ﬁleé g(grvﬂ?ir’i’a%ljnge h3 pr{)ge}gg k @Qthmgy,éﬁ{é h%a%%lc)x takes place
C O HPGe %Igrtsélc@ bfa SRR ACR, sBMsQIFEME GeiBOSEY Br eﬁlﬂlg UL ®atent

t ube. pol ynmer (|||) 25 1'n one enbodi ment, copol yner

r eblot @h$0,830.i ) i s obtained by a copol yner obt ai ned by
15(a) reacting conpound (i)(a) with conmpound (i) (b) or

(i)(c) in a non-free radical catalyzed reaction in

th @ﬁﬂbﬁﬁﬁi@ rh?ﬁ)lﬂﬂfnt G B YIBRT to(dissolve tl%lﬁ@été(ﬁf? THeirkactioh solvent must
bot contacti ng copoly (i), or copoly

( i b9 omwlbl@g ﬁlsmltf% hqﬂéﬂﬁ@ﬁldfqré@tma@né éhe high mojerd weight olefin.
ORS00 FORPH P g o
A blnng:msm ifitorinfilete mbﬂaﬁnﬁthemhmfon (poltgmhqrmnor( tehétjoni § has been
20 E',Z 0315%'@ bb%fhe byt 19 ; Saibe O fnsthP Qme?lm?at ﬁB’Pgt”é“ds ARy soluble.
reference in its entirety.
Suitable solvents inctude liquid saturated or aromatic hydrocarbons having from about
6 to about 20 carbon atoms; ketones having from about 3 to about 5 carbon atoms;
and liquid saturated aliphatic dihalogenated hydrocarbons having from about 1 to
25  about 5 carbon atoms per molecule, preferably from about 1 to about 3-carbon atoms
per molecule. By "liquid" is meant liquid under the conditions of polymerization. In
the dihalogenated hydrocarbons, the halogens are preferably on adjacent carbon
atoms. By "halogen" is meant F, Cl and Br. The amount of solvent must be such that
it can dissolve the acidic reactant and high molecular weight olefin in addition to the
30  resulting copolymers. The volume ratio of solvent to high molecular weight olefin is”

suitably between 1:1 and 100:1 and is preferably between 1.5:1 and 4:1.
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5 1n process step (a) above, any unreacted ol efin,
generally the nore hindered olefins, 1i.e., the

bet a-vi nyl i dene, that do not react readily with the
nonoet hyl eni cal |y unsaturated C3-C28 nDnocarboxyIic

acjd. ter thereaf, or C4-C28 dic I|c a or '
éﬁ‘?ﬂ%‘iﬁqﬁ‘é@ ihclude die ketroes Brving fawya Pbﬁ Pfcérarbon atoms

comi tht esrsmtarcﬁarrsaﬁaaﬂh}vm%&rb naeﬁ@gt&ra&ﬁt i Yo about 5, more
unsat ur at ed - nonocar c acird or ester
t hpre€asdbly dronCabou 8 td Gbadit Gaardnmtyatomsacr d or an
anhydride or ester thereof, under thermal conditions,
i.e., at tenperatures of from about 180C to about

5 28BamplBesLxsaBishivens RS bl dr@hottBnitddese used for
preparing thermal process Pl BSA. Optionally, this
reactlon takes place in the presence of a strong

d, s S e

aobent KA Bl PR onB hy BRSO CERIR e a1

used tOnﬂtlﬁ/hecbbuwlkétener eactants. The reaction sol vent

must be one which dissolves both the acidic react ant

and the high nol ecul ar melght ol ef i n. i S necessary
10 £ .01 SSaloifit REarBEdBhis, FRAGH FnzaR Erega rre'taaeﬁear

wei ght oas to |ng emihto’intimte

.contact in the solution polynerlzatlon reactlon

h been, 20, f vent ohe in
whfon Tl SRR g B e oS eds oronsﬁlnnsbr e
sol vent gbidasdiHétBarle: Yibréns3LiMAbERaRS; }qr &iﬁﬁim&:thane

hydr ocar bons having from about 6 to about 20 carbon

at ons; kétctmésromaammg X-dishhozasthane 31,8 wliktbmaproparar bon

at ons; udsm ed _al,i 9
15 P\ ar ocab aanohidrai et 2 RORY bordht P AR R Gippane:
at oms pp-digHi@epiopand)1e-gichlokoprof8) Bbfiio-2-chbréfeptnesl,2-
~carbon atons per nolecule. By "li UId i s meant
I qui d SirllerobutasechiditrpBRBesEnG an@/ herdighieropgntane; or { he
di hal ogenat ed hydrocarbons, the hal ogens are
preferably on adjacent carbon atons. By "hal ogen" is
mednt FnixthreanfithBrabovid) suchrsubdnzefiensathylethy lkewae. be such
that it can dissolve the acidic reactant and high
nol ecul ar weight olefin in addition to the 30
r eppd édpﬂgfn%? ROEHRBARAt]Y. tb%al\é@édtmn lsbvb 0 aﬁ9 LiMRAdted 901d1c
hi gh nol ecul ar wei ght olefin is suitably between 1:1
arfgactas:by canwentonplsdeadatsis pudheaswhane $p5ramoar$dlwnt1dlstﬂbltmn

ude, t he ha

SR ER e

dur:mg the reaction.

20

g/lor 90 55195ts may be used

25
The polyisobutenyl succinic anhydride (PIBSA), which may be directly added to
copolymer reactant (i) or (ii), is generally prepared by a number of well-known
processes including the method disclosed within. For example, there is a well-known
thermal process (see, e.g., U.S. Patent No. 3,361,673), an equally well-known

30 chlorination process (see, e.g., U.S. Patent. No. 3,172,892), a combination of the
‘thermal and chlorination processes (see, e;g., U.S. Patent No. 3,912,764), catalytic
strong acid processes (see, e.g., U.S. Patent Nos. 3,819,660 and 6,156,850), and free
radical processes (see, e.g., U.S. Patent Nos. 5,286,799 and 5,319,030). Such
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and the saturated dichlorinated hydrocarbons having
fromabout 1 to about 5, nore preferably fromabout 1
to about 3, carbon atons. 5 Exanples of suitable

sol vent's include, but are not limted to: 1. ketones,

such as;  acetone; nethyl ethyl ket on ethylﬁ?gop
an€PRRStiRpS inehslstape teobp sronpmepic aﬁ&%@% g atent Nos.
hygl H96 BEHANE 3§ﬁ5¥233acs Wg?gszﬁgg sut?@(ﬂl Rfio RBELcIOLMARE having

Ssat’urate genate rocar ons, such as:
dl alkbgyl alexvdtbsubstituehth addve et highnat; least 1.3 succinic groups per alkenyl-

1, SO it SRE:e i, 3 SiPERRLN Do )

5 1, 3-di bronopropane; 15 1, 2-di br onopr opane;
1, 2- di br ono- 2- nethylpropane 1, 2-di chl or opr opane
1, Bolaplkpilene apcimpaandydidss ai$Q:¢ﬂndleqmdma¢h ghermally alSO from high

1, SERpEERRRPARRTBRTE cisalisn 3h Ly AR NRLR1 g4 his process

m HUARS dlcuishe il B/ @atcht/NB. 8341,003 for the case Where the succinic ratio
benzenenethilethylketone 20 The cap

ORI B 1§ b0 Og0 §9 by GeR M IRTRIMA fccim siodsareater
10 2¢hidh g 3. ERRY g)%:ﬁ%pﬁ’ﬁ’c SRYEPY @?ﬁép%&%ﬁ@%ﬁ“& 8. Patent No.

phase Séparation ven I on precipitatio
anﬁl,SIZhélT tikelosd 4 prdesduiethr velishingront thg patyeidlac anklfdvide resin from

ggp‘;?’!%lgglg{*%ﬂggy o8 uaqege grggé,rlga @tglh](glgfx %%'%63} elgm]il%qge})g@butene. A
‘be (qg{ri]lgfl%t?/ s&gﬁil%jarﬁlg dr%@%h%@ﬁ&mﬁf:@&ﬁ@@l £ 9 diflodelli Dne

|s g y prepar y a nunber of known
pr mhae@gs of padyalkiyloge suseinneartiydridé fromdegldmathytvinylidepe polybutene
ex a reis t.her

1 5 at Lf @n gﬁﬂe@ﬁfedl\fﬁsen@ag% ?re% ?gszhlogﬁen‘ggﬁ gﬁgﬁ?‘ifﬁ No. Qsz‘fiﬁ 435

Wei |a HeB @\Whe fSRe EH1 Pk SRL ARV e sABERfent £@8p Witht: nurkbeP.average (My)
Patee?]t %e X &% Son 3 gﬁ? t he I‘lthermal &

a conbi nation o
anth thprange nﬁfrpmrabpubb@ste $bpwie00 gy polybutsnean epiteciuly

3,91 4 t tr [
> RSP0 SR Sl DO, s e
f 1 8160 tehéltts Gl Y DCEAERIGeL SR8t ha®e g succhmsratiaadfameabbsz, That is,
5, 286, 799 and 5,319, 030). Such 30
20 ' there should be at feast 1.3 succinic groups per equivalent weight of polyalkene-
derived substituent group. Most preferably, the succinic ratio should be from 1.5 to

2.5.
Other suitable alkenyl succinic anhydrides includes those described in U.S. Patent No.
25 6,030,930. Typical alkenyl used in the preparation are ethylene and 1-butene

copolymers.

(B) The Polvether Aromatic Compound

30  In one embodiment of the present invention, the copolymer is reacted with a polyether

aromatic compound.
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conpositions include one-to-one nononeric adducts
(see, e.g., U S Patent Nos. 3,219,666 and
3,381,022), as well as high succinic ratio products,
adducts having al kenyl -derived substituents adducted

h.,at | east 1.3 succi,nic groups, per al kenyl - der.i ved

‘?aﬁléfe&‘f’ pplyether gogpatic gompoyigh il hag at 1gass txo fansyiona] groups,

PolayRbiubing 3 £ &fer PR rPS 0BG boxyli
thernﬁ%%y alégﬁﬁﬁ%ﬁwﬁigﬂgﬁgégﬁy?g%%%?Pdené péﬁibute oxyHe
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process is further discussed in U S. Patent No.
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pol ybut ene. A  pol yal kyl ene su00|n|c anhydride with, a
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pramppdredt @sstenthc@bfy free of chlori ne U.S. Patent No.
4,234,435 teaches a preferred pol yal kene-derived
substituent group with a nunber average (M) in the
r a0 s of rsﬁﬁ'ﬁﬁb?@&ﬂ?etﬂéoa%ﬁ)@umtes #¢Rfde cERpounds having the
poI but enes, an especially preferred nunber average
ﬁOWQ@QEUMBN#ron1about 1700 to about 2400. This
patent al so t?@ches that the succini mdes nugt. have a
succini c ratlo Gf aty | east 1.183. That is, 120 t are

should b r eq |vale§{
wei ght o-j& y

pref erably, .SP?E
2.5. O her JU|tabIe al kehyl SGCCInIC anhyﬁrldes

i ncl udes t hbae describedRdin U S. PatBat No. 25 Re

6, 030, 930. Typi cal al kenyl u§ggéln t he preparation are
ethyl ene and | -butene copolyiers. (B) The Pol yet her

- ArinnehiichcA Gapigsenid cin a&;ma‘txmmnmrm«wiétynwhﬂeimﬁhet étbelpgrealemare linked

20

25

i nventio t he copol yner react ed th_a
arBreyeh EWE %1%8 g¥oup on t?le aromatﬁ: mg\fety, R agc? i{(, are 1ndependently

hydrogen, alkyl, alkaryl, aralkyl, or aryl or mixtures thereof; Ry, R3, R4, and Rs are
independently hydrogen or alkyl containing from about 1 to about 6 carbon atoms or

mixtures thereof; and a and x are independently integers from about 1 to about 50.

Pl a A i

Fig. 11
- in which A represents an aromatic aminic moiety wherein the ether groups are linked
through at least one aminic functionality on the aromatic moiety; R, and R; are

mdependently hydrogen, alkyl, alkaryl, aralkyl, or aryl or mixtures thereof; a and b
_ 32




31 Typically, the polyether aromatic conpound w ||

have at |east two functional groups, each capable of
reacting with a nonocarboxylic acid or ester thereof,
or dicarboxylic acid, anhydride or ester thereof, or

m xtures thereof. 5 Suitable polyether aromatic,
cofisaRkpendeRLy ua%g,erﬁ%?ma?ﬁeuwo@ 3opi e end % and pate independently
f ol et ¥eom 1RQkyet her Aromatic Conpounds Derived from
an Aromati c Am nic Conpound In one enbodi nent, the
pol yeRher arpmatRe ound is derived fr
aromati ¢ cofrpoumnd doptai ni ngfat| |l east o

™~

and/V\H e h [ a C
i nochafboxylic| acidzpr | Bst er (¢ f, or©O H
di carboxylic acid, &nhhydri/deppr- est\er/ tlher eof .
Exanpl es*0f suitabl e pol yetther aromati% amines inclu
conmpounds having the foll ovvip;%mtruct ure: Rz R HN
-~ 0O0O/H ax N15 R R3 Ra Rs ig. I in which A
5 r eprekien Asrepresantoanedrdmateriminic moiegt wheveay tbe athehgroephae linked

groups.are |inked. .through . at |east one am ne.groyp on

iy b e gt B hen BRGomui, BRI Hhyad Re e

hy fidegaent koged! Ik 1 ixRfresTheredf ®S, Rs, Ry,

e e e porcof 88, B Ry

hyardere ndepgridgntlcbyrdrogan axgliéyl opntaibingtirom eboytd darbeut 6 carbon

ca t or, mxtures thereof: and a.and.x a

 nHSRESEIR LS Sy BTk ndsgodentty an Tudely 60T 1 4 fiyppd x and
10 ~G afd idpendentliN imtbferffrbla abold 1 B2zabolR 50¢ afd M #hdmi @re thdependently

25 in which A represents an aromatic amnic noiety

whiegers frome alkauid to gbHigs: are |inked through at | east

one amnic functionality on the aromatic noiety; R

and R2 are

Furthermore, in one embodiment of the present invention, the polyether aromatic

Rs
i ne group b|~I

amine, wherein the polyether is capable of reacting with a monocarboxylic acid or
15  ester thereof, or dicarboxylic acid, anhydride or ester thereof, can be a random, block,

or alternating copolymer.

A general procedure for preparing polyether hydrocarbylamines can be found, for
example, in U.S. Patent No. 4,847,417.
20
In general, the polyether aromatic amines employed in this invention may be
synthesized by reacting an aromatic amine compound, such as aniline, with an alkylene
oxide compound to form polyether groups on a primary or secondary nitrogen(s) of the
aromatic amine compound, e.g., aniline. Ethylene or propylene carbonate can also be
.25 used to form polyether groups on the primary or secondary nitrogen(s) of the aromatic
amine compound. The terminal hydroxyl groups of the polyether moieties can be
converted to amino groups vfa reductive amination or cyanoalkylation, utilizing

techniques well known in the art.
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i ndependent |y hydrogen, al kyl, alkaryl, aralkyl, or
aryl or mxtures thereof; a and b 32 are independently
integers fromabout 1 to about 50; and x and y are

i ndependently integers from1lto 4 R3RA6 OO0 N
HOCHZ A OHXx mnY R2Rs Fig. Il [ ich A
represents alttaronptic am nic noi gty wherej n thg4et her
groups are |ilnked i Ni
functional | n
i ndepent®dt |y hydr
aryl or mxtures t
i ndependent |y hydrogen Ry al
1 to about 6 carbon atons
b are i ndependently an int¢g
10 y are independently intey ”,fon1about Ito about
50; and mand n are independen#fy integers from about
| to about 50. Furthernore, in one enbodi ment of the
present invention, the polyeth¢r aromatic am ne,
wherein the pol yether is capablle reactin

A R3,"R4,| and*R5 are
A.cont &4i ng from about
<t ures thereof; a and

of Wth a
nmonocar boxylic acid or 15 este Fﬁng%Ffag tion

“aniline, W

10

di carboxylic acid, anhydride o ester thereof, can be
a random block, or alternati Mg copolyner. A genera
procedure fo&apreparing pol yet her hydrocarbylanﬁges

can be found,;tor xample, 4n U Pat ent 7No. 4
4,8473417. 20 [
am ne I

by reacti

yl ene de compound t%H form
pol yet her Hgroups on a pRazmar y-6s.secoRdary nitrogentd)
of the aromatic am ne conpiund, 81 9., aniline.

Et hyl ene or propyl ene carbojjate cap al so be

=

“in which Ry, Ry, R3, and Ry are independently hydrogen or alkyl containing from

about 1 to 6 carbon atoms or mixtures thereof.

Examples of other aromatic amines which may be used in the present invention to

~ synthesize suitable polyether aromatic amines include the following:

(a) an N-arylphenylenediamine represented by the formula:

gy
TN\ . @

Ri1g

Ryg is H, --NHaryl, -NHalkaryl, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; R(2)1s is --NHj, --(NH(CHz) n)mINHa, -
NHaIkyl, --NHaralky!, --CH, --aryl--NHa, in which n and m each have a value
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25 used to form pol yether groups on the primary or
secondary nitrogen(s) of the aromatic am ne conpound.
~The term nal hydroxyl groups of the pol yether nopieties
can be converted to am no groups via reductive

\fj\lg} Inat| n orbﬁﬁglﬁg)oa}w%/ (g 2‘R‘& tyléjlogégl n l’t&ﬁ&gﬁ opéyl%aralkyl,

R2 R3 RSﬁMEéﬂyVﬁaﬁﬁ%!ﬁ%ﬁi Myube td:\)é\nou{'bét carbdratbinsN N N a X
HR2 R3H in whi R3, and R 1 are

i ndependent |y hydrogen or aI kyl containing from about
1to6 n.ato r ture er eof Exanpl es of
ot her af%rhgﬁlaréyg fos Rh%%“%‘@a‘ag’éaa‘ie the present

5 i nventi pienlyipheaptaidansiiaes (NAPDW), orRebiigicher aromatic
am nes 1 nclude the follow ng

N-ary| pNWpﬂndepaﬁﬂﬂ@eﬂ@ml%ﬁpéww 3rphenylgpsgigmine, and N-
I R20 \
e ka2 e and R P pro bt bmine. ot

hydr oc add*:y»latxvmbfdﬁ?PIbmmaygtls‘ormabm suthtas Naprmiply -4

carbon a el d from al kyl, al kenyl, al koxyl,
ar al kyl Pﬁi‘\enﬁpﬁe&‘?”%ne RIS 19 | s - - NH2,
0--(NH(CH2)n),,,NH2 - -

(b) aminocarbazole represented by the formula:

in which Ry; and Ry eéch independently represent hydrogen or an alkyl or
alkenyl radical having from about 1 to about 14 carbon atoms,
15 '
(c) an amino-indazolinone represented by the formula:
_ . -
: ) _NH,
\ 2
Y /\ Ras

in which Rys is hydrogen or an alkyl radical having from about 1 to about 14

carbon atoms; and
20
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NHal kyl, --NHaral kyl, --CH2 --aryl--NH2, in which n
and m each have a value 34 from about 1 to about 10;
and R2o0 is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,
or al karyl, having fromabout 4 to about 24 carbon

at . Partjcularly prefe rred N- | enedi am nes
ar@gik §1§H%W§WHWE%§W §?é l?or exanpl e,
N- phenyl - 1, 4- phenylenedlanlns
N- phenyl -1, 3- phenyl enedi ami n
phenyl - 1, 2- phenyl enedi am n
4- phenyl enedi ani ne. Osh
al so be included, such as
- phenyl phenyl enedi am ne. 10 Rocar bazol e
represented by the fornul a: R21/ _ R22 NI H in
whi ch R21 and R22 each |ndepehdently r epr esent
hydrogen or an al kyl or al kemyl radical having from

g%ﬁ'ﬁ&ﬁ@%ﬁ%ﬁ%%ﬁ@l em@%@ an

pht hyl -1,
es of NPPDA may

0- i ndaz none represented by t ormula: O zZ
"NH2 HN R23 in which R23 IS ogen or an al kyl
radi cal having fromabout 1 tp about 14 carbon atons;
and 20
NP NH

——— Ru
in which Ry, represents hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms;

® an aryloxyphenyleneamine represented by the formula:

in which Rys is H, --NHaryl, -NHalkaryl, or branched or straight chain radical
having from about 4 to about 24 carbon atoms that can be alkyl, alkenyl,
alkoxyl, aralkyl or alkaryl; Ry is --NH,, --(NH(CH3)s)m NHa, --NHalkyl, or -
NHaralkyl, in which n and m each have a value from about 1 to about 10; and
'Ry is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from about
4 to about 24 carbon atoms; provided that when R;s is hydrogen or a branched
or straight chain radical having from about 4 to about 24 carbon atoms
selected from alkyl, alkenyl, alkoxyl, aralkyl or alkaryl, then Rp¢ must be NH,
or --(NH(CHy)p)mNH,, -CHz-(CHz), -NH,, or —-CHy-aryl-NHa.
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" 24 carbon at ons; prov ded t hat mhen
a branched or stra chai radrca
about 4 to about arbon Atons sele

10

15

20

25

30

35 (d) an am nonercaptotri azole represented by the
formula: N NH2 SHN | H(e) an am noperi m di ne
represented by the formula: NH2 N NH R24 5 in which
R24 represents hydrogen or an al kyl radical having
fromabgut 1 ut . 14 car pon_at ons;

aryl oxy Laﬂa:m ged eplaye ?‘B’éef’a??mif}?ég éabRRpanitps
R25 R26 10 in which RR5 is H, --NHaryl, -NHal karyl,

or branched or straight chain radical having from

ab@lt 4ant gomboeamin comphisingdwormsorndtict growps, bnkeal tyd group, L,

al kenyl al koxyl | kyl .or al karyl; R26 is --NH2,
2 N iR the Foyiing sprma 2 Y\ O LS T
whi ch n and m each have a value from about | to about

10; and R27 is h droge kyl , al kenyl, alkox
aral kyl, or al kar 3fron1about

§%ut

i's h

avin .}

ed MI kyl,

al kenyl , al koxyl, raI k’yT““oer al karyl, then ®26 mist be
NH2  or --(NH(CH2) n) nNH2, - CH2- (CH2)" - NH2, or
-CH2-aryl -NH2. 36 A particularly preferred

aryl oxywh@nl}hlletséahpﬁé fiogn 40ph§n%ky-a‘}ﬂ-l, FE-;INH, -C(O)NRys-, -C(0)0-

5 -50,-, -SOzNRzg- or —SO,NH-, wherein Rag and Ry mdependently represent

a hydrogen, an alkyl, an alkeny! or an alkoxy group having from about 1 to

about 8 carbon atoms;

wherein each Y, Y», Y3 and Y, are independently N or CH provided that Y,
and Y, may not both be N; .

R3pand R3) independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SO3H, -803;Na, CO,H or salt
thereof, -NR4 R4 wherein Ry; and Ry, are independently hydrogen, alkyl, aryl,
arylalkyl, or alkaryl;

R3, and Ry; independently represent a hydrogen, an alkyl, an alkenyl or an
alkoxy group having from about 1 to about 8 carbon atoms, -OH, -SOsH or -
SO3N3;

R4 represents -NH,, -NHR3s, wherein Rjs is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, ~-CH,-(CHz)s —NH; or —-CHp-
~ aryl-NH; and n is from 0 to about 10;

provided that when Ry is ~NHR3s wherein R3s is an alkyl or an alkenyl group

having from about 1 to about 8 carbon atoms, then either L is ~-NH- or —CHo-
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al kenyl group hayj

(g) an aromatic am ne conprising two aromati c groups,
linked by a group, L, represented by the follow ng

formula: 5 R30 \~=Y3 R3z L R3a / \ R3~ Y~ Y2 Ya R33
wherein L is selected from-0-, -N=N, -NH, -CH2NH,

-C(ONR28-, -C(OO .-3P-, -SPNR29- or - SC2NH :
aher &i R0 oHs i 5%%%%% %ﬁ‘éﬁflé‘é@ﬁﬁt ong @f Bt or Rey is
hydr ogemdrédenabiit), or 3 Rldggny! or an al koxy group

havi ng fromi about™1 to about 8 carbon atoms; wherein
each Y1, Y2, Y3 and Ya are independently N or CH

previded that . ¥l —and Y2 may.,not both be N .15 R30 and
R bz e e S LR Ryeh il Stig R Aminggreol
al kar yl amiabBdrspihiazoR| Kaibbedpbeiisiyd&kd mﬁﬁbaﬁghhyiole;
-OH, -NO®2, -SABH, -SNa, CO2H or salt thereo

-NR. 41 R42wherein R41 and R42 are i ndependently

hygy oge I I or al karyl; 20 R32
and’ R3371n éé%ﬁ 5%@%%&?3%#§§§%F%%mﬁ§drogen, an al kyl,
an al kenyl or an al k&sy group having fromabout 1 to
about 8 carbon atons, H~- SOBH or - SOB8Na; 25 R34
represents -NH2, -NHR R MNet is an al kyl or ‘an
C | tjp about 8 carbon
atons, -CH2-(CH2)" -N -NH2 and n is
fromO to about 10; pr 2d that Ahen R34 is - NHR35
wherein R35 is an al kyl or an alkenyl group 30 havi ng
fromabout 1 to about 8 carbon .atons, then either L is
-NH or -CH2- 37 H

wherein R34 represents a hydrogen, an alky! or an alkenyl group having from

. about 1 to about 14 carbon atoms;

1)) an aminopyrrole represented by the formula:

Rss\( il j,\\ Ra7—NH,
|

H

wherein R37 represents a divalent alkylene group having about 2 to about 6
carbon atoms and R represents a hydrogen, an alkyl or an alkenyl group
having from about 1 to about 14 carbon atoms;

k) a ring substituted or unsubstituted aniline, such as nitroaniline or 4-

aminoacetanilide;
4] an aminoquinoline;
(m)  an aminobenzimidazole;
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NH; or R30 or R31 is OH or -NR41R42 wherein at |east
one of R41 or R42 is hydrogen; or R32 or R33 is COH.
(h) an am not hi azol e sel ected fromthe group
consi sting of am not hi azol e, 5 am nobenzohi azol e,
am_nobenzoi.h a and am noal kyl t hi azole; (i) an
mnﬁm nzbl]gI g‘i"%g 18@ d’ﬁ?“i“h@“‘?or mul a: Ras H2N - GzN
H wherein R36 represents a hydrogen, an al kyl or an
aI kenyl roup having from 10 about 1 to about 14

n abaygElamine an ami nopyrrol e represented by the
formJIa R38 \\>/R37-NH2 N H 15 wherein R37
represents a dival ent al kyl ene group having about 2 to
a bBaijzetBer Avariatio Calnpotndd by 33 flopdrEsRIMBica dwypdiag Eontaining af
an_al k an al kenyl group having fromabout 1 to
abA#! ‘2102{3?1 W Grodps: (k) a ring substituted or
u - -
RS U e YRR, BRI A i el
amompmnd I\Minlc{hai dérefed fidin &Barpmatia chinpound containing at least two

PO B ERAPO IR T Eered MsouAlenesds Pl olatedne RHfat |

10 Corﬂﬁ‘ﬂibﬁﬂ)ogﬂﬁﬂ a"%:'xd‘brrngteﬂhereof or dicarboxylic acid, anhydrlde or ester thereof.

15

20

25

In general, the polyether aromatic compound employed in this invention may be
synthesized by reacting an aromatic compound containing at least two hydroxyl groups,
such as hydroquinone or resorcinol, with an alkylene oxide compound to form

polyether groups off the hydroxyl groups. Ethylene or propylene carbonate can also be
used to form polyether groups off the hydroxyl groups. The terminal hydroxyl groups of
the polyether moieties can be converted to amino groups via reductive amination or

cyanoalkylation, utilizing techniques well known in the art.

Examples of suitable polyether aromatic hydroxyl compounds include compounds

“having the following structures:

R, R,
O o
HO (@] O OH
X y
R, R4

In which Ry, Ry, R3, and Ry are independently hydrogen or alkyl containing from
about 1 to about 6 carbon atoms or mixtures thereof; and x and y are independently

integers from about 1 to about 50.

Rz RS
0 0
HN 0 0 ) NH
l Kk . y |
R1 R3 R4 RS

in which R, and R, are independently hydrogen, alkyl, alkaryl, aralkyl, or aryl or

mixtures thereof;_ Rz, Rs, R4, and Rs are independently hydrogen or alkyl containing _
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Least Two Hydroxyl G oups In one enbodi nent, the

pol yet her aromatic conpound is a polyether aronmatic

conmpound which is derived froman aromati c conpound

containing at |l east two hydroxyl groups and mherein

t et her . is capable of reactin
m&eﬁ%@é&%&x 2bOul QT AP B9T PRMED erearL a83 ééﬁlﬂé’mi c
ngge;%eﬁ\ Igr;;h{i er8 FrofiSddh | éb%ﬁfso In general, the

tic compound enployed in this invention
nay be synthesized by reacting an aromatic conpound

h °ﬁ$@iﬁﬁﬂ e PR ETEY POt EhpmaRsA Rl o farechol

ARG hty@rJqﬁanhe RA4 )6815/@@61‘ REqums). of f the hydroxyl
groups Et hyl'ene or propyl ene carbonate can al so be 15

used to form pol yet her groups off the hydroxyl groups.

Thﬁo i)gtﬁtép J}%Lnagg @’o%ﬁym req;eli!ﬁ%d om Jl}b)?hﬂ?g l@é%?gﬁds Having at Least

noli et1r es can be conver m no groups

I eOHE M i Giroup kil QNLdst Oﬁgfﬂp@@kjﬂﬁr@bpon utilizing
techm&jges well known in the art. | es of suitable

F ergbestaenteol tRrapresept ma@ﬁwuﬂla of¥istheg grgmatic compound is

o]o)

L e
ar haydrasrdzé gmmﬂe]mt geym’ay threq@dyettmr amineyit canpwidremygoyfed amthis

about out bon atons or m xtures.ther.eof;
arVSptigh sy b S e b deng 0 ?fﬂwe@%?ognnopaﬂfﬂﬁ?}mnguaf least one

t Oh 0 \Aﬁ%gﬁ aﬁatﬁ@ast $HNGDEhe group, QuiVAH. énfﬁogh"_bnbp wWith dlkylene

and R6 are T ndependently hydrogen,
al ¢<>9cﬂe coaipoany to foum polgther gypupsrof the hydrnwhgm@éS) ehd/peanino

c oﬁ?‘i&ﬁ ﬁél’y‘lj%\e or propﬁ%r?e éarr]bongt%r?:gr?a Atso Ye uglegr SEE p% ye?h )éroups off
the hydroxyl group(s) and/or amino group(s). The terminal hydroxyl group(s) of the

polyether moieties can be converted to amino groups via reductive amination or

- cyanoalkylation, utilizing techniques well known in the art.

o o
HO 0 N OH
X y
R, Rs  Rs

In which Ry, Ry, Rs, and Ry are independentty hydrogen or alkyl containing from
about 1 to about 6 carbon atoms or mixtures thereof; Rs is hydrogen, alkyl, aryl,

alkaryl, or aralkyl; and x and y are independently integers from about 1 to about 50.

{C) The Polyether Aliphatic Compound

In one embodiment of the present invention, the copolymer is also reacted with a

polyether aliphatic compound.
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fromabout | to about 6 carbon atons or m xtures
thereof; and x and y are independently integers from
about 1 to about 50. Typically, these conpounds
i ncl ude polyether bisphenoI-A, polyether catechol, 5

o |
g o*%gt i d[}gﬁ}e& a i6 gg’ggg p ‘i%‘ V? P Eﬁ%&?‘%&ﬁ{@@oml groups,
Colier le'l'?f‘féa[bﬁngkmf-h%%oc%lﬁ)x?ﬂ& 28d 6F Q4R (REIELIASr d1%mboxyllc -

Least e droxyf Group I'n another enbodi ment of
pr%&hmnhﬁhmbmwﬂﬁﬂﬁhmhefpolyether aromati c conpound is
10 derived froman aromati c conpound havi ng at | east
one anine group and at |east one hydroxyl group. In

gESfifaBle, poleehel AliMRABLOmPO ARRLIhludd) BROLE dotdl it @B Jtht Following:
this invention may be synthesized by reacting an

aromati c conmpound containing at |east one hydroxyl

grpéjl etﬁﬁ%l%thfx z?ﬂ%{: Qne amne group, such as

an al kyl ene oxi de conpound to

f oPa‘rye;ih)érmphafc c@hqmpﬁd hiving bidedyy dvofnbtigad pgips,caxhdbpable of |
am no, 15 group(s)., Ethyl ene or propyl ene carbapate, c

n
al EeF1198 WIERMOBOGAR MY HE PGE 1R EFCIiPEiERSs obficar ﬁ)éhc acid, anhydride

hm%eg%ypw&%@up(s) and/ or am no group(s). The term na
roxy group(s) of the polyether noieties can be

converted to am no groups via reductive am nation or

VA BB B0 et e SRR £ Sl v e
|Wbﬂﬂw&%sﬁﬁauﬁg, R3, and R4 are independently hydrogen
or al kyl” containing from about 1 to about 6 carbon

atons or m xtures thereof; R5 is hydrogen, alkyl,
aryl alkaryl or ara kyI and X and .are

The Poly her i ph npoumd n o} enbOdl

of the present |nvent|on t he qopol yner is also
reacted with a

A general procedure for preparing polyether hydrocarbylamines can be found, for
example, in U.S. Patent No. 4,847,417, the disclosure of which is incorporated by

reference herein.

In another embodiment, the polyether aliphatic amine employed in the present
invention may be the by-product of reductive animation of a polyether containing
hydroxyl termini. For example, when a polyoxyethylene oxide glycol, e.g.
triethyleneoxide glycol, is reductively aminated to convert the hydroxy! end groups to
amines, dialkylation of nitrogen can occur to form to dimers, trimers, and higher

oligomers as shown in the following schematic.
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pol yet her aliphatic conmpound. 40 Typically, the
pol yet her aliphatic conpound will have at |east two

- functional groups, each capable of reacting with a

10

15

nonocar boxylic acid or ester thereof, or dicarboxylic
aci d, anhydride oggester t hereof 5 Suitabl e polyether

al i phati c conpoun in dW n imted to,
the fol | owi ng: Poly\el/ﬁglr\ i phati ¢ Afi nesoPol yet her
I

al i phati c compound having at |east two functiona
groups, each capabl e of reacti Ngedite amifdiapcar boxylic
acid or ester thereof, or dicafgboxylic acid, anhydride

10 or ester thereof. An exanple of a polyether

al i pialNi c cexpoupd, i s & pol yaxyeprhyl e ani haw ng NH;
t he fd\gﬁfﬁgogﬁﬁkﬁéﬁi. NN ONS N )

AN NH2 15 A general procedure flor preparing p&?yether
hydr ocar byl ani nes can be foundH for exanmple, in U S
Patent No. 4,847,417, the disclosure of whichis

i ncorporated by reference herein. 20 In another

erHOMVEE Th geidial, hRlpsBletiRf alithafb ahings afplgediithRY@@niioh may be
the!gresent i nvention may be the by-product of

r SDEesiZed byipapsing 6n abphasic gancommmound Foeh g teigiary butyl amine, with
hydr. t 1.N] _

oA RSN S 42 gt 10 TR Gem M1 oL KT HPAEC By

r edtnsgen(s® bitha aliptaitie dmbe: @apoand, etdra-tuydmaxyd. Ethglene or propylene
groyps to 2 i nes, dialkylation of nitrogen can

o CBUHongS CrbAlaR bovsstte fasm polyeer Srough on HiegiRary or secondary

0| Is | . A ! i .
OISR SR B AL AR HRBTRUG] Fap e

O polystli2r moieties can be converted to amino groups via reductive amination or

cyanoalkylation, utilizing techniques well known in the art.

in which Ry, Ry, R3, and R, are independently hydrogen or alky! containing from

about 1 to 6 carbon atoms or mixtures thereof.
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H However, in general, the polyether aliphatic am nes
enpl oyed in this invention may be synthesized by

reacting an aliphatic am ne conmpound, such as tertiary
butyl amne, with 5 an al kyl ene oxi de conpound to form

et her ou op a prinmat econda .
PR Pt @l finBics PRth R 5 EER B b aresent gavention o
t- d@uﬂm&a@mﬁﬁep Ty@tlheﬂﬁahﬁﬁc BOPRY [RRRle 1ALNORRAEE can
al so be used orm pol yet her groups on the primary

ordl%ﬁwmnwromlmmd@ﬂwlmlnmowlarpm Jibutybuménopropyl amine,
d th
ﬁ&%ﬁ:ﬁﬂmﬂ&‘&@l%@ega thf rlgﬁ b}(l%lg %pglbg{ﬂl%ﬁaggxlsgnne 1-(2-

VI mme&ihﬂy piperidife N {3- Qﬂnﬁéth@!(}p?ﬁéﬂ&ﬁﬁbkath@bétﬁﬂlmorpholme and
utilizing technlques wel|l known in the art.., R R4 O

Hneprgpxmarphel IRZ Pepferplaly, the jaliphaticiaming having a saglepgnove

O |k,
iR il SN et ol oS e boy e fine, For
f raxmnplld;'aa gbb'ukydth)ﬂmeealqmammmaie@hﬁveﬁ fromd{.i¥-es

42 Exanpl es .of other ali h i c.am nes which
naqe} Y pedioRey M5B EPFSeRAY B ety IpYingymemES ze
sui tabl e polyether aliphatic am nes include the
foll owing: di methylani nopropyl am ne,
di yl y nop pyl & i but I Q0pr | apine, NH;
di met th di oe am
dlbutylanlnoethylan1ne 1-(2 b3 an1noethy|) pi er|d|ne
1- (2- am noet hyl ) pyrrol i done,\ am noet hyl nor phol i ne, and
am nopr opyl nor pholi ne. Preferably, the aliphatic am ne
havi ng a single reactive :

N
/N
Polyether Aliphatic Amino Hydroxyl Compounds

In another embodiment of the present invention, the polyether aliphatic compound
may be a polyether aromatic amino hydroxyl compound. In general, the polyether
aromatic amino hydroxyl compound employed in this invention may be synthesized by
reacting an aromatic compound containing at least one hydroxyl group and at least one
amino group, such as ethanol amine, with an alkylene oxide compound to form
polyether groups off the hydroxyl group(s) and/or amino group(s). Ethylene or

- propylene carbonate can also be used to form polyether groups off the hydroxyl
group(s) and/or amino group(s). The terminal hydroxyl group(s) of the polyether
moieties can be converted to amino groups via reductive amination or cyanoalkylation,

utilizing techniques well known in the art,

For example, a polyoxyethylene aliphatic amine derived from ethanolamine is

represented by the following structures:
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am no group is N, N-di nethyl am nopr opyl am ne or
am nopr opyl nor phol i ne. For exanple, a pol yoxyethyl ene
al i phatic am ne derived fromN, N '

~di net hyl am nopropyl anine is represented by the

10

15

- 20

following structure. 10 HzN, » OO0\/\ N~ O ~ O~

NHz PN Polyet her\ Al i pRat i ' HydWo s NH
pol yet her aliphatic conpound y be a pol yether

aromati c am no hydroxyl conmpood. In general, the

pol yether aromatic am no hydroxyl conpound enpl oyed

in this invention may be synti®esi zed by reacting an
aromati ¢ conpound containing at |.east one hydroxyl

group and at |east one am no gfoup, such as ethano

am ne, wth an al kyl ene oxi de conpound to form 20

pol ﬁ_ghher groups off tﬁe hydr oxyl grou8(s) and/ or

am ro ). hyl or rgﬁykggg QgL?ﬂhqas/CaQy(/NHz
‘al so be™uSed f orya pol y&t her pgr ou of he dr ox

group(s) and/or ami no group(s).l The term nal hydroxyl
group(s) of the polyether noidties can be converted
to am no groups via reductive am nation or

cyanoal kyl ation, utilizing techniques well known in

t NR oflé bmbedinfoRl otk PRként ifvdRAbY AN BSJANY1B8AEs RrtteP Adaced with an
am ne derived fromethanolanine is Trepresented by the

f cithesgpmpowdraapable of linkigg Heowsyccindynide grpups. \Pre suitable ether
o\N/'"\Q\\)/ or ..HZN,\/\Q I\N\\//TO/IMNO
Rigmgtnd ing s, biis Hon bt 0. kg fhEing’ [ 1Lt o X he

copolymer is further reacted with an ether conpound

capabl e of |inking two succinimnmde groups. One
s falehes Adiphetic Amines

Typically, the polyether polyaliphatic amine compound employed in the present
invention is synthesized according to the description in U.S. Patent No. 4,847,417

- which is herein incorporated in its entirety by reference.

Generally, the copolymer may be reacted with polyether polyaliphatic amine
compounds. Optionally, the copolymer is also reacted with a mixture of polyether
polyamines, polyether amino alcohols, polyether amino thiols, polyether polyols, or

ether diamines to form a mixture of imides, amides and esters.

{DY  Additional Reactants

Optionally, in addition to the ether compounds (i.e. polyether aromatic compound and
polyether aliphatic compound) above, the copolymer may also be reacted with (1) at
least one ether compound as defined herein; (2) at least one aromatic compound
capable-bf reacting with at least one monocarboxylic acid or ester thereof; or
dicarboxylic acid, anhydride or ester thercof, or mixtures thereof; or (3) at least one

aliphatic compound capable of reacting with at least one monocarboxylic acid or ester
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5 conmpound i ncludes, but is not limted to, the

follow ng: Polyether Aliphatic Am nes Typically, the
pol yet her pol yaliphatic am ne conmpound enpl oyed in the
present 10 invention is synthesized according to the

S Bl S e e o

Canbhatbd merebh@f(qggqgj y@y. may be reacted with polyether

pol yal i phatic am ne conpounds. Optionally, the

copolyner is also reacted wwth a m xture of polyether

1 i | yet her am no al cohol s, polyether
a%ﬂr%gét%{ﬁ{ﬂcﬁhzéaugdfyet her polyols, or ether diamnes to

f dinronea emibzdivreet effthe piedas inamiice opannalBs thercopolyBer and the
Addi ti onal Reactant tionally, in addition to the )

et HRAYetheg Atnaratigan PPB?%EP Hie FOrgpme may bsrishsrdeagted with an
5 | . . . _

o DRI AR ST bing RARRHRH A0k G AR hcids or
c sasisauthereal odwithattasteweidcarifXyliaticilg ashydrides,aorestats thereof, or
corrpg%nd capabl e of reacting with at | east one

noHo Fsotg'f(rﬁ? "c acid or ester thereof; or dicarboxylic
acid, anhydride or ester thereof, or m xtures thereof,

or (3% at | east one aliphatic conpound capabl e of

r ettablsgther eompaunds includsnlutmpneeidinpitsdyipi the fallaying:

ester 44 thereof; or dicarboxylic acid, anhydride or

ester thereof, or mxtures thereof; or mxtures

't heuleoher Folhatines(2) or (3). The Ether Conpounds 5 In

Oﬂ:g“e odi ment . of the present invention, opti onall}/, .

t ﬂ&g&w& swtablapplystheramines dnghede copprardschaxing the following
pakvigther aliphatic conpounds may be further reacted
with an ether conpound capable of being reacted with
at | east two nono®ar boxy)ic Rgidsyor esters thereof,
or with at |east tjwo ,gli ar boxyl i ¢ \aci dsH anhydri des,

or esters thegeofc-orciHiodutes dHepeofc’ 1G-Sui,abl e
et her conpounds i Ml ude,} butHare ot limté&d to, the

follow ng: Polyether Po{yam nes
n

wherein R; is independently hydrogen or a hydrocarbyl group having 1 to 4 carbons,
and n is the degree of polymerization. Generally the polyether polyamines suitable for
use in the present invention will contain at least about one ether unit, preferably from
about 5 to about 100, more preferably from about 10 to 50, and even more preferably

from about 15 to about 25 ether units.

The polyether polyamines can be based on polymers derived from C,-Cg epoxides
such as ethylene oxide, propylene oxide, and butylene oxide. Examples of polyether
polyamines are sold under the Jeffamine® brand and are commercially available from

Hunstman Corporation located in Houston, Texas.

_ Other examples of suitable polyetheramines include polyoxytetramethylene

polyamine compounds having the following structure:
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Exanpl es of suitable polyetheram nes include conmpounds
having the followng 15 structure: R R R | H2 I
H2 2 1 H2ZNCGCC OCC OGCGCNHR n wherein R is

i ndependent |y hydrogen or a hydrocarbyl group having 1

to 4 carbons, and n is fhe degree of polynerization.
Ceneral ly the pol yet her {pol yam\nes suitable for use
in the presghit(HyClyem@of(@HhL OgontGia—&—dekd—aibut
one ether unit, preferably from 30 about 5 to about
100, nore preferably fromabout 10 to 50, and even
mowkergin @fietheldeyree bf polymbrizdtiohTi.¢.onahiet tof Anetmeeether units).

units. The pol yether pol yam nes can be based on
pol ymers derived from CZ- C6 epoxi des such as ethyl ene

oxj)(gfe,hé;r/ﬁg;kgé 9%@1;&%393’ and butyl ene oxi de. Exanpl es

of pol yet pol yam nes are sold under the

J effvrtherme € the bopmhynenrdactant nayrheeeasteal wigh apalyktibt anioginohol
Hunst man h@or poration | ocated in Houston, Texas. O her
exAMIPRS™Y. sui t abl e pol yet her ami nes i ncl ude

pol yoxyt et ranet hyl ene pol yam ne conpounds havi ng the

foll owi ng structure: 45 H2N-(H2C)3 O4(CH2)a 0Ynl

( GRulyathapArdpR Y& oRPL herein n is the degree of

G TR S e Y
C OgRAPOEA are @BEEcblci@BYconertedas aftinesidubing repotiyed heh as reductive

am no al cohol or amno thiol. Polyether Am no Al cohtgl
Tyashisaiqny Alsenpiromay sviinle 3 pakyinepehail fife rarpRioPysae or cthylene

al &gg'eﬁ lfrog{]% Ahity ﬁoﬁ&nﬂtﬂ&eﬁpm nf afHifo &EBn@%ﬁﬁ@bMymer
converted to am res during reactions, such as -
r echatt (i ¥ cnitiator aid analcobbberminng omay amme interenlly ip dieymelecule

chaj i.e. gr ropyl ene or ethyl ene
W%tl?al(cg)ho(? terrgnilgyv propy y

Examples of suitable polyetheramino alcohols include compounds having the

following structure:

R Ry R
a: 22 o cH:2 (|3 OH
NG —— C—-Q——C—— —C—C—
He H H H
n ,

wherein R, is independently a hydrogen or hydrocarbyl group, having 1 to 4 carbons,
and n is the degree of polymerization. Generally, the polyether amino alcohols,
suitable for use in the present invention will contain at least about one ether unit,
preferably from aBout 5 to about 100, more preferably from about 10 to about 50, and

even more preferably from about 15 to about 25 ether units.

* Other examples of suitable polyetheramino alcohols include

polyoxytetramethyleneamino alcohol compounds having the follqwing structure:
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oxide) froman am no group and therefore have an am no
on one end of the polyner chain (i.e. initiator) and
an al cohol termnus, or an amne internally in the

nol ecule w th alcohol termni. 15 Exanpl es of

sui tabl e. pol yet heram ng al cohol s i ncl ude conpounds
having the followng gtructure ' R' HI' H2 H2 I

oS s ot e o4 QoG Hey—OH

1 to 4 carbons, 20 and\n is the E‘]e ree of

pol ymeri zation. Cenerally, the p '5et her am no .

al GaBRYSh is tBHALAN & do¥m&sAtib) the present invention
w | [ contain at™ | east about one et her unit,
preferably fromabout 5 to about 100, nore preferably

fr apout 10 1.0 about 50, and even nore preferably
fr%f%’ﬁ’%ﬁr miyg 2{‘héogbout 25 ether units. 25 O her

exgRmhpiss 6f sunttble pblyethRRinifs HEs1aMcNle 2bHPHME Hatiak Wetefollowing

pol yoxyt et r anmet hyl eneam no al cohol conpounds havi ng

t h&YCBEowi ng structure: 46 H2N-(H2C) 3-0(CH2)4'0 n-1
(CH2)4-O(CH2)aO—k wher ej n is the degree_of
pol yneri zati on. Po['yethery Amifilo Thjol 5 Exai’pl es of
suitabl e polyetheram g fhiolls iHglude ¢tonpounds
havi ng the fotNow g~ SsTr8crifie CARr ¢ HEFRET—SH + |
n
wherein R, is independently a hydrogen or hydrocarby! group, having 1 to 4 carbons

and n is the degree of polymerization.

Other examples of suitable polyetheramino thiols include

polyoxytetramethyleneamino thiol having the following structure:

HzN"’(Hzc)a"‘”“”O‘é(CHz)JO)'(CHz)r“O—(CH2)4_SH
n-1

wherein # is the degree of polymerization.

Generally, the polyetheramino thiols suitable for use in the present invention will
contain at teast about one ether unit, preferably from about 5 to about 100, more
preferably from about 10 to about 50, and even more preferably from about 15 to

about 25 ether units.

Ether Polyamines

Ether Diamines

In yet another embodiment of the present invention, the copolymer may be reacted
with ether diamines. Suitable diamines are feacted with the copelymer, such as
decyloxypropyl-1,3-diaminopropane, isodecyloxypropyl-1,3-diaminopropane,
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H2ZN-CC OCC OGCGGCGSH n wherein R is independently
a hydrogen or hydrocarbyl group, having 1 to 4 carbons
and n is the degree of polynerization. 10 O her
exanpl es of suitable polyetheranm no thiols include
ol t ranet hy eam no thiol having the foll ow ng
Fé@?%?@oxywﬁ] 1@@ PEUEPDIOPEEER) 4 O (CH2) 4- O (CH2) 4 SH
n élod/&!ﬁVt@!r&He@yl'ﬁyﬁrﬁﬁyldle%ﬁa@m%prBﬁﬁé”Er| zation. 15
General ly, the pol yetheram no thiols suitable for use
i nlspn@ewlempylﬂvkdxammmnane teadeayloxgnropedStdiapimgpropane.
one ether unit, preferably fromabout 5 to about 100,
nor e preferably from about 10 to about 50, and even
nmopelypmet Roipdl y from about 15 to “about 25 et her
units. 20 Ether Polyam nes Ether Dianmines In

anBl ¥ antheysambedimensfof th?@rﬁseé@@ﬁ@nuqav@ﬁwwymﬁh@ay be reacted
S R oiRah SR Bt Mol P bl bNB Tom an ter, The

asptﬁﬁether polyols have the following structure:

decyl oxypropyl - 1, 3 di am opr%pane i sodecyl o>§{ypropyl I,

3-di ani nopr opane, R147

i sododecyl oxypropyl - 13 3-(di am 'nopHQ ane, u,

dodecyl / t et r aifeeyCoxy —3-a ﬁem-erpme—OH

i sotridecyl oxyprob‘yl -1, 3- di afl nopr dpane,

t et radecyl oxypropy- 1, 3-dkam nopropane. 5 Pol yet her

Pol yol In yet anot her enbodi nent oM t he present

| nvﬁgrte{n 118 m epgr? e%ltl}; mE droggn QF h}[d%gc%g'beyq group, having 1 to 4 carbons,

and n is the degree of polymerization.

Other examples of suitable polyether polyols include polyoxytetramethylene polyol
* . compounds, such as those referred to as Terathane® which may be purchased from

" DuPont Corporation, Wilmington, Delaware, having the following structure:
HO—(HC)y— O (CHy)4 O (CH5)4—OH

wherein n is the degree of polymerization.

Suitable polyether polyols include, but are not limited to, the following:
polyoxyethylene glycol, polyoxypropylene glycol, polyoxybutylene glycol, and
polyoxytetramethylene glycol.

The molecular weight of the presently employed polyether polyol will ge'nerally range
from about 150 to about 5000, preferably from about 500 to about 2000.

Generally, the polyether compounds suitable for use in the present invention will

contain at least one ether unit preferably from about 5 to about 100, more preferably
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30

with a polyether containing at |east two hydroxyl end
groups to forman ester. The polyether polyols have
the following structure: RLH2 1" R 2 1' | HOCGC:
OGCCOCGCCGOH HHH n 10 wherein R, is

i]_ " %ﬁ?{igg@ﬁbl&% g&lﬂ%ﬁé gx%lec;nv§g [npfg%/ géeg'glzgp %ﬂpmgarbofljtpl 5to gouQ%S ether

paly@eri zation. O her exanples of suitable polyether
polyol s include pol yoxytetranethyl ene pol yol
conpounds such as those referred to as Terat hane(r)

B RSl e RYGRF i R PR ign moy e
HQ&H@@%H@&% dihbr f68) Anfikhurd blethopgies sichad S t he

degree of polynerization. Suitable polyether polyols
i ritqlx(aéyetbﬂcneasz@omromlmer) dipmipe. WB@JI‘P efwthey: unpg may be

PHBIBIBH SN orB AR S RIPTRNE c componns

gl ar€ Ghpabl e roatiAg Wiy at Wispito @frbd)d?ﬁc Béld%edntﬂsy)r aﬂtgldﬂyle d
pol yether polyol will generally range from about 150
t legtyativessbaaedt. pref erably from about 500 to about
2000. 25 Generally, the polyether conpounds suitable
for use in the present invention will contain at
| e@aterailye thetdopolynrei tnagrbefreacadal with e onixtuiboof pdydtioer pobyamines,

100, re prefera Iy 48 from aboyt 1
e a.ffﬁ%alﬁP & obig e BIABEDBAR P8 Dielies Bgp s ther diamines
etfi8hrm HMikRire SERAIA! h¥iidel BSd R9éryet her conpounds

suitable for use in the present Invention may be

Aromatic Compounds

Optionally, in addition to the ether compounds (i.e. polyether aromatic compound and
“polyether aliphatic compound) above, the copolymer may also be reacted with at least
one aromatic compound capable of reacting with at least one monocarboxylic acid or

ester thereof; or dicarboxylic acid, anhydride or ester thereof.

Preferably, the aromatic compound is selected from the following group of aromatic

compounds consisting of:

(a) an N-arylphenylenediamine represented by the formula:

Rag
/

R /_\ " \J

Rqg

- Ryg is H, --NHaryl, -NHalkaryl, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; R(2)9 i is --NH,, --(NH(CH3;) y)mNH2, --

" NHalkyl, --NHaralkyl, --CH; --aryl--NHa, in which n and m each have a va!ue
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5 derived fromonly one ether type or a m xture of

et her types, such as

pol y( oxyet hyl ene- co- oxypr opyl ene) diam ne. The m xture
of ether units may be block, random or alternating

copol The sent | |.oyed ethe onpound
oo capBRabert - Bagor: tpd Rt PpeEn al L ALRBk gikogyh, sralky
aci d gf&%&ﬁmﬁ?hﬁﬁﬂiﬁﬁﬁﬁﬁmuﬂ&ﬂiMﬁht%@énb&@ﬁﬁﬁk 10

~Cenerally, the copolyner may be reacted wth a m xture

of pol yet her polyan1nes polyether am no al cohol s,

I .am | h
B e notarfhdpief iy p BN G IR RR R ROl o 0"
est ers. pheh @h@‘@éﬂeqlaﬁﬁmqwm;@fdrmahbm, in addition

to the ether conpounds i.e. polyether aromaticg

c onpound-rheayl-lebiphemyeedigipg, A-p elB’b‘rl(ﬁ’oﬁf?@)’ eﬁ%%met #nd N-
copol y”@{engﬂ’zﬁihgl? 19& AL ) Wbl A Bheny iR diamine. Other
aronmat | reactin aS

one no ndma;aﬁ@es;dfﬂ\@m th_agralsoﬂﬁ iasluded, Bimér ad‘ﬂ-pmpyl—N'

di carboxyli ¢ acid, anhydride or ester thereof.

Prefera 9BYPIFP@Y]§P%£%‘T‘P’€- conpound is selected fromthe
foll owi ng group of aromatic conpounds consisting of.
25 (a) an N-aryl phenyl enedi am ne represented by the

f ofbirul aamiRBCrb#OE: replesddibdsthefognila: H, - - NHaryl ,

-NHal karyl, or a bra ed or straig

hydr ocar byl radi 0 about 24
carbon atons sel 7 al kenyl \—atNbxyl |
aral kyl or al karjyl ; ' (CH2)

")MNH2, - 30 NHAl k -Aaryl - - NH2,

in which n an
about 10; and

al koxyl, aralkyl, or allcar L‘ havi ng from about 4 to

.about 24 carbon atons. I

in which Ry and Ry, each independently represent hydrogen or an alkyl or

alkenyl radical having from about 1 to about 14 carbon atoms,

(©) an amino-indazolinone represented by the formula:

in which Ry; is hydrogen or an alky] radical having from about 1 to about 14

carbon atoms; and
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Particularly preferred N-aryl phenyl enedi am nes are N
5 phenyl phenyl enedi am nes (NPPDA), for exanpl e,

N- phenyl - 1, 4- phenyl enedi anmi ne, N-phenyl- 1,3

- phenyl enedi am ne, and N- phenyl -1, 2-phenyl enedi am ne

and. N-napht hyl -1, 4-phenyl enedi am ne. . &t her

d e(a} v atqn\?é‘gn%?erwg?éQ ¥e£rgsgntﬁa ?’]V Eléel @HQHI%' such as
N-propyl -N - phenyl phenyl engdi.am ne. nid (b)

am nocar bazol e represented rmula: NH2 R2t//
RY2 N in which R21 and R2 ependent |y
represent hydrogen ors | kenyl radi cal
having from about 1 to aboWt 14 cafpon atons, 15 (c)
an am no-indazol i none repre ew the formula: O
NH2 HN R23 N in which R23 i ydrogen or an al kyl
radi cal having from about Ith about 14 carbon atons;
and 20 50 (d) an am nonercaptotri azol e represented by

t rt@) f Or%ﬂhepe’r\in%e %ﬁr&laented by the formula:

in which Rz4 represents hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms;
ey an aryloxyphenylencamine represented by the formula:

SO/

Rae
in which Rys is H, --NHaryl, -NHalkaryl, or branched or straight chain radical

having from about 4 to about 24 carbon atoms that can be alkyl, al_kenyi,

~ alkoxyl, aralkyl or alkaryl; Ry is --NHp, --(NH(CHz)s)m NH;, --NHalkyl, or --
NHaralkyl, in which n and m each have a value from about 1 to about 10; and
Ry7 is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from about

4 to about 24 carbon atoms;

A particularly preferred aryloxyphenyleneamine is 4-phenoxyaniline;
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‘aral kyl or al karyi \%%3 NH2, --
--NHal kyl, or -- NHarzal kyl V\hlch

-hydr ogen, al kyl, RaI enyl, koxyl , ara

N H (e) an am noperimdine represented by the

formula: NH2 N~ NH R24 5 in which R24 represents
hydrogen or an al kyl radical having fromabout 1 to
about 14 carbon atons; (f) an aryl oxyphenyl eneam ne

LB, SR Wl e RS Behe.

st rai ghtpresatdd vyagé slowimaitriglaf rom about 4 to about
24 car bon at ons that can aI kyl , aI kenyl aIFtéoxyI

2 NH2,

and m;eachR have
34

al karyl, having from about Y215 4 to about 2‘2‘3 ca%bon

a value from about o abo 10;

atons; Wndaktiis uliadiby fromeir neaN arnHOXy PHRIY Le@BRR Re-C(0)O-

is 4- phenoxyam line; 51 (gj an aromatic am ne
conpri si-BGxt We:NiRasrar r—SOQN Hup@herftln ReeahdRps andgpengdsntly represent

by the, f f
oS ittty ct1omn, A o £ KO Qb b it o
-N=EN-, ablt 8 carbd®dibins C(O NR28-, -C(O O 5, -sS2-,
-SOZNR29- or -S2NH, wherein R28 and R29

~independently represent

10

15

20

‘25

wherein each Y}, Y2, Y3 and Y4 are independently N or CH provided that Y, |
and Y, may not both be N;

Rj3pand R3; independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SO;H, -SO;Na, CO,H or salt

~ thereof, -NR4 R4 wherein Rq; and Ry; are independently hydrogen, alkyl, aryl,
arylalkyl, or alkaryl;

R, and Ras independently represent a hydrogen, an alkyl, an alkenyl or an
alkoxy group having from about 1 to about 8 carbon atoms, -OH, -SOsH or -

SO3Na;

Ray represents -NH,, -NHRjs, wherein Rss is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, -CH,-(CHa), -NH, or —CH,-
aryl-NH; and n is from 0 to about 10;

(h)  an aminothiazole selected from the group consisting of aminothiazole,

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

(D) an aminoindole represented by the formula:
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hydrogen, al kyl, BaNT;

a hydrogen, an al kyl, an al kenyl or an al koxy group
having fromabout 1 to about 8 carbon atons; wherein
each Y1, Y2, Y3 and Y4 are independently N or CH
provided that Y1 10 and Y2 may not both be N, R30 and
R31 independently reprgsent a hydrogen, alkyl, aryl,
al karyl, aral kyl, al koxy._hydroxyal kyl, ani noal kyl,

[)

-OH, -N@2, -SBH, -SXBNax—ERH or salt thereof,
' N pbendent | y
. or al karyl; R32
aor ede ¢dr ogen, an al kyl,

-NR41R42wherein R4l a

and R33 independent|y *&pLes

an al kenyl or an al koxy™~gfoup having from about | to
about 8 carbon atons, -OH, -SO3H|[or - SO3Na; 20 R34
represents NH2, -NHR35, wherein 5 is an al kyl or an
al kenyl group., having fromabout 1 to about 8 carbon

atons, - CH2- Wipein Raplrgpresents aihydrogesslanibpy! anen alkeny] graymhaving
0 to about l&bm?a(%o&ﬂ)togﬂo&."ﬂa;“c%ﬁb%%%q%s% sel ected from
sting O am not hi azol e,

t he group consi
am nobenzot hi azol e, am nobenzot hi adi azol e and

am noal kyl t hi azo] e; i) an am poindol e represented by
the fortfl a: 253MIRGRYIT Wmﬁévt@qlﬁyr@éowﬂ%sems a
hydr ogen, an al ky}, or enyl group having from
about 1 to about 1# Tatbon 775Nz ) an

am nopyrrol e represen éd by\ he formula: R37-NH2 N
H wherein R37 represent di val ent al kyl ene group
havi ng about 2 to T

wherein Rs; represents a divalent alkylene group having about 2 to
about 6 carbon atoms and Ry; represents a hydrogen, an alkyl or an

alkenyl group having from about 1 to about 14 carbon atoms;

k) a ring substituted or unsubstituted aniline, such as nitroaniline or 4-

aminoacetanilide;
() an aminoquinoline;
(m) - an aminobenzimidazole;
(n) a N, N-dialkylphenylenediamine;
(o) a benzylamine; and

{p) a benzyl alcohol.

53




about - 6 carbon atons and R38 represents a hydrogen, an
al kyl or an al kenyl group having fromabout 1 to
about 14 carbon atons; 10 (k) a ring substituted or
unsubstituted aniline, such as nitroaniline or 4-

amrﬂ O%%ﬁlt}‘?aqrﬁlllplﬁ QQSBTl}ée(dl % ?Q gla n?g)uallrg glllbs?anhally c?esgrnged Por example,

N B il NG rsybae&dwnc%n N& QUE068013818 th@disé16sur@bfiwhich is
&qa benzyl al cohol.” 53 The conpounds descri bed above
ty

gin lncmmra@dé’ysefﬂ@namtl al ly described, for exanple,
| n Published U S. Patent Application No.
-US20060025316, the disclosure of which is herein

5 i NThe firvaldestrided apiiy @AgRunds cli®calbel/ slosteadh ich@binatidmeith
conpounds can be used al one or i n conbination wth .
ea@’%‘ h gtheerOthex Hematis amies eaminrvde sechmines a3 aminqgdipnenylamine.

T, al am nes
cartins ARPRIABHEARY, BRY el R MIILANT
enbodlnent the preferred aromatic am ne conpound 'S

er N.10. aryl phenyl enedi anmi ne or phenoxy.ani I|
ff@nﬁre@?@m%a’y PR kBB iaEe B laﬁaeﬁﬂge
10 N‘ %Jh@ﬁﬁ@%d%ﬁﬁb @Fbﬁé%oxﬁﬁfﬁdeclﬂoﬁé i)ﬁéfe‘i’feﬁf SHel B6nAic amine

ar yI phenyl enedi am nes are
N- mmpryjnpl h@Nyarﬁphmy&mdmsunes iB’alhlcal@rlfV orefaxehidt e, N

%&é’?ﬁ?llf?n hen | eneﬂgg{@ﬁfwéphegx]&nﬁllgﬁglﬁ it ugh a5 for example, N-
SRRk ED a%mﬁyleﬁedlalﬁmb N %ﬁ@ﬁh&@[&wdﬁﬂhﬁwpﬁrﬁf Wesphedyl-1,2-

aronaklc conpound is 4- ( - ni'trophenyl azo) ani | i ne,
4- plmmpma@@@mq ne, N-(4-am nophenyl) acetani de,
154 benzoyl am ne- 2, 5- di net hoxyani | i ne, 4-phenoxyl
ani line, or 3-nitroni|ine.
In one embodiment, the preferred aromatic compound is 4-(4-nitrophenylazo)aniline,

4-phenylazoanline, N-(4-aminophenyl) acetamide, 4-benzoylamine-2,5-

dimethoxyaniline, 4-phenoxyl aniline, or 3-nitroniline.

20 Aliphatic Compound

Optionally, in addition to the ether compounds (i.e. polyether aromatic compound and
polyether aliphatic compound) above, the copolymer may also be reacted with at least
one aliphatic compound capable of reacting with at least one monocarboxylic acid or
ester thereof; or dicarboxylic acid, anhydride or ester thereof. Preferably, the aliphatic
25 compound will contain one or more amino functional groups or one or more hydroxyl

functional groups or both.

Amino Aliphatic Compound
In addition to the ether compound (i.e. polyether aromatic compound) above,
30 optionally, the copolymer may also be reacted with at least one aliphatic compound

which may be an amino aliphatic .compoun‘d.
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20 Ali phatic Conpound Optionally, in addition to the

et her conpounds (i.e. polyether aromatic conmpound and
pol yet her aliphatic conpound) above, the copol yner nay
al so be reacted with at Ieast one aliphatic conpound

o PRP b BA ol o el g R BRASRE B%tbn o o
anhyshatie ﬁadﬁbaxﬁﬁfe? (b} ARhEEE dialilifdselcd Rliphatit PBlyAMiNRR AL (D

25 COTTEOUH W | contain one or nore anm no functional
g r Belpal blen@n@lymlmr@mhﬁtw moppamings drcluseanetigrlgnips, @hylamine,
hgpyﬂﬂnqegad@l ddai%%ﬁé h]%h%%o a&? gﬁ@ ?)%Hm%g?;l ]gdlg i rr%gsu}rr]l also be

abamﬁl,oyé’cﬂ Pogreiabliattey ,w111|'h@v@ opiglaysimile reaytival Stind group, that is, a
reacted wth at | east one aliphatic conmpound which
melTIBAIY SEPATKarYarihpratTably BHpeDnErovBSuikle giipples of diamines

| g'oglgig@g ;agaaggi&?aﬁ;m&r@yaﬁﬁ? Scﬁétﬁ gg%fofqp@yia?@?g r@amﬁ aminopropyl

di animeéimeﬂq)mmhoctbﬂbmq;die}d&ﬂammsetbylaﬁﬂ)e dlbutylammoethylamme

ot P RS B RA 2-4ip B TR et pholine

10 hi gesma ﬁﬁ?lmc%iﬁiﬂn@%eféﬁ‘aﬂl?lt}i@%ﬁlﬁﬁc %Ynﬂa%&g@slr@gle reactive
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enpl oyed.” Preferably, have only a single

I earino\gEoumis mbN@m@ylmm&opmpylammqpnanangpr@pylmorphohne
secondary, and preferably primary group. Suitable
exanpl es of diam nes include

di nadifphany, tRRnaRY kBFRaAe cofipBimy b po19BKERIInRening a single
di butyl am nopropyl = am ne, di met hyl am noet hyl am ne,

di @nwleamgrmm hyl am ne, di butyl anm noet hyl am ne,

1- (2-am noet hyl ) piperidine,

1- (2-am noet hyl ) pyrrol i done, am noet hyl norphol i ne, 10
anbreforabippthe pylyaliylrhe polyemirdries @rabir yhanthaniak infiiegen atoms per
anlngbhaV|ng a single reactive .amno grou

N, ROl HR LN MARATHER PERRAUA AT ﬁ@uaf-‘rmgﬂg%?law&%?lﬁh%ﬁ%%efeﬂed
Adﬁ%?bﬁﬁéirﬂnlléé ’hawﬁ AR 5‘&)11@'5'1;{9 BB S rﬁf?@@%ﬂ%@nscﬁﬁfln%{g €ri& number

pol yet conta| ing a sing am no end group

Pr eff amgiab hifrogbi etops| peairold efiye!ymbipe is catculeied aprieHows:

than 4 am ne nitrogen atons per nole, up to a maxi mum
of about 12 am ne nitrogen atons per nole. Mst

prigfi@béest nitrogen atoms = % N x Mpa
Per mole of polyamine 14 x 100

wherein
% N=percent nitrogen in polyamine or polyamine mixture
M, =number average molecular weight of the polyamine or polyamine rhixture

Suitable aliphatic polyamines include polyalkylene polyamines. Preferred
polyalkylene polyamines also contain from about 4 to about 40 carbon atoms, there
~ being preferably from 2 to 3 carbon atoms per alkylene unit. The polyamine

preferably has a carbon-to-nitrogen ratio of from about 1:1 to about 10:1.
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Care pol yam nes having from about 5 to about 7 nitrogen
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atons per nole. The nunber of am ne nitrogen atons
per nmole of polyanmine is calculated as follows: 20
Nurmber of nitrogen atoms = %N x WA Per nole of

pgl yam ne .14. x 100 erei,n 25 % N=percent nitrogen in
PR sttt PR o UP R Kigelalsap B ke g e Y ene
NHeREMiRanWBEBRpoPfantilE HIPA YATAINSIOfroR DHATHERIA] Bbipiny,
30 Suitable aliphatic polyam nes include polyal kyl ene

pdYliddaridn blichigamg s Sucheehingsaingampgdsdsnangye bychras beanchédsehain

c [ r.o bout. 4 .t o about., 40 carbon,atons, .thete
bt BT G ouy S0 sEe AP BATINETER: e
urliydrocaitgl-pebisiasddydlymiater abl y has a
carbon-to-nitrogen ratio of fromabout 1:1 to about
10: 1. 55 Exanples of suitable include the foll ow ng:

LB SR AT A AL ) g AR Pon
Caopdinigns and/aH serichiovkieh slgail] be Stobilthatrvilsehubditg dympasisained.
i soners such as branched-chain polyam nes and the
previ ously nentioned substituted pol yam nes, including
5 INBb9Lai e 8uhpbisat ed pol yam nes. Wien nore than
oné prirmary or secondary am no group is present, the

r daeddition tcthndthier corspaumd/(oe. ol ywtluniacmedticycosipound) dbeve,

such that ,oil solubility iis maintained. 10 I Ox
APt R snpdam i albaitE SR b Ra lseshare EYHDE ompound
(iwleh ﬁ@}r%@b'ﬁ?ﬂroﬁ?@ﬁﬁﬁdﬁ% ofipearnd) above, optionally,

the copol ynmer may al so be reacted with at | east one

al i phatic conpound which may be a hydroxy aliphatic

c . N0 Of ltifuncti

B3RS of Bl HEncRRaT B bk RPo B the process of
prikspidtent iwesididromayByntsiaPrihady etdmiayy orseaandatyhads.
tertiary al cohols. Suitable hydroxyl aliphatic

compounds include, but are not limted to, ethanol,

~‘Suitable hydroxyl aliphatic compounds include, but are not limited to, ethanol,

isopropyl alcohol, isobuty! alcohol, tert-butyl alcohol, glycerol and the like.
Additionally, the hydroxy! aliphatic compound could be a polyether containing a
single hydroxyl end group.

The hydroxyl compound may also contain a hetero atom, such as sulfur (e.g.,

betamercaptoethanol).

Method of Making the Lubricating Oil Additive Composition

The lubricating oil additive composition is prepared by a process comprising charging
the reactant copolymer (e.g., at least one of copolymers (i), (i) and (iii) as described
herein) in a reactor, optionally under a nitrogen purge, and heating at a temperature of
from about 80°C to about 170°C. Optionail_y, diluent oi! may be charged optionally
“under a nitrogen purge in the same reactor, thereby producing a diluted copolymer
reactant. The amount of diluent oil in the diluted copolymer is up to about 80 weight
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i sopropyl al cohol, isobutyl alcohol, tert-butyl

al cohol, glycerol and the like. 20 Additionally, the
hydr oxyl aliphatic conmpound coul d be a pol yether
containing a single hydroxyl end group. The hydroxyl

RT3 R0 2L BelrATh e SR bil Gped fom
I\/E&bbﬁoaatheabw@mvﬁ@gmg A polfsiBdrtalipRateWFRPDuhRA %d-ﬁh)‘élyether

lubricating oil additive conposition is prepared b
prasereatic coFmepnd ppiépnel s ugtierd nitrhgenrpaegs, inthedersinty mﬂonally,
0 r [
oo Alpl§054 53081l AR YR8 on g IF 1 4kt or e

unbeteofaonditarbgericdidy enhyaifide beadtérnberasdf; an hﬁ]ﬁﬂhﬁb abibund

of féﬁ bout SOé%ag about 170C.. Optionally, diluent

0i P3RS © aféwgrvg LSt emﬁampyocath%ékc IR PF F%@réherﬁaﬁ e

i rliﬁa‘i‘ﬁo ﬁgﬁmﬁeﬁﬂn S’ﬁde SEEE Iﬂ%rﬂfo&% e%lsg'clhgﬁtggg to thﬁ reactor,
copol react The anmount’ of uent ol

di Thlls mcktmo pbﬂlqatﬂelrundsr aipittogemjrange tcsﬂ)tezmegﬂmre 56 ré¥ge fmneabout

P gtbopt SR-CoBitiotelly. £ 7By 80 G db mogtIR fof Bout 0.5 to
p%mtmno@étdq@ﬁhb@emwnﬁ and a pol yether aromatic
conpound optionally under a nitrogen purge, to the

reactor. QOti onally, an aromatic corrpound capabl e of

Sl PP Gl R AR R AR e i e comprising

egtrﬂﬁitehb@.fs@&ﬂmarg’iﬁ% all tehraidusnt s @ERAMP opdtpRablie (19 or (iii); and,

reacting wwth at |east one nonocarboxylic acid
e OpHpnallycthe gromatic compennd gy optiongdly dhe linbpte p@@p@md at the

e%i%ﬁfedtrg'l%s?ﬁ{o th@fea@t%l‘ Ibl?er & n%r% f ﬁ{y}é&?ﬁné & tlré haﬁged at an

react or fure is heated un
p gteyetet d:enapetrz&una&o &icmlutatel mixige rédotion.af otatlc nixaél@ahdbe used to

aho 200C. tjionall a_vacuum.is applied to the
Q%UUP@ %rng%&aﬁ regciais a5 they aaﬁﬁaﬁﬂg dagpaddp e 1actple g scaction
X% Hed @Aft Er abb0 5 WORBRRDIHIGrsh b 1 rtMErGREIBES 113090 to

can al so be made using a process coﬁ€r|5|ng
|ahfnntt2§ﬂ°efb @flpn@lﬂnaa yaquyrais|applivel to dlacteaction rhixdare daring the

(ii), or (iii); and, optionally, the
?&%ﬁ¥ Bmg)npound and optionally the al i phatic

conmpound at the 15 desired ratios into the reactor.

One or npre of the reactants can be charged at an
When an aliphatic compound an aromatic compound or both are employed in the

present invention and when more than one functional group is present on the
compound(s), the reaction conditions and/or stoichiometry should be such that oil -
solubility is maintained. For example, when multifunctional aliphatic compounds,
aromatic compounds or both are used, the linker group (i.e., the polyether compound)
and the copolymer are preferably charged to the reactor first and allowed to react prior
to addition of the multifunctional compounds. Furthermore, the stoichiometry should
be such that when the multifunctional aliphatic compound, aromatic compound or
both are charged to the reactor, ther¢ is generally about one molecule of reactive
monoethylenically unsaturated mono- or dioarboxylic acid functions per molecule of
the multifunctional compound(s). This reaction order and stoichiometry reduces
excessive crosslinking by limiting the number of unreacted monoethylenically
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el evated tenperature to facilitate m xi ng and
reaction. A static m xer can be used to facilitate
m xi ng of the reactants as they are being charged to
t he reactor The reaction is carried out for about

O 5 1.0 out 2 hqu at.. a ture f
Sl Senst of SR 3 D colaio e hpPREY F 5 stes on
r &ﬁ@fﬂuﬁffuﬁﬂt?éhé!ra@lpﬂéﬂd doghpolifid, ?aeorﬁmcedn%ua@ ot Béth. \ﬂh@ﬂcuon of
an al i phatic_conpound, an aromati c conpound or th
arfCRsiyE eyaselinking may dw@geme Hrekebiity of gelfamgtion anértla;erefore
t I present on the
cgﬁ%g%%ZT£§£B ﬁg?ﬁﬁ%t?@ﬁﬂ% indi ti ons and/ or
stoi chionetry should be such that oil 25 solubility is
intaing For exanppl e, when nultlﬂanctiona

allPR&EmEe B}?ﬁb%fﬁh%mvelamﬂﬁxem@ncf&w fRlsatyzpd fepctiproproduct of
L SepphRE OBt (i For AR XEL L O

r sapolymef (i) et coqanlynwlr [xo)mdboﬂo nragdxetcomamd in ﬂm pasd;dmtei afif1) the

g{a&grg?eﬂ %{p:o%lllj ﬁé}m(ﬁa a %lgmg ﬁgﬁggﬁ&{o \L;Hﬁ)t het 10r to thrt]e addition of
Sﬁhﬁiﬁ BP@2! thabbRhafic CHEP estiourdl Qﬁ@&drﬁpd}féﬁmgrﬂﬂe the

or 30 both are charged to the reactor, there

gerebialiphajicafisncompeunddl ecul e of reacti ve

nonoet hyl eni cal | y unsat urat ed nono- or dicarboxylic

acid functions per nolecule of the nultifunctiona

C dmbeibaihg)il Cohmpssiti@act i on order and stoi chionetry

reduces excessive crosslinking by limting the nurrber

of unreact ed nonoet hyl eni cally 57 unsaturated nono-

dingan t

: él}gtl%g% é’;’é:%lgg%cﬂh% ‘%%’f‘pors to?lde%cgltblteg ﬁf)‘{i\% P#Eﬁ%‘?{dlyoztdded to a base

c eilpbatnglsuffciontEtd |hdarman&pmxmlg partsbfutr Iexa:ﬁpléumtemh carhbustion

excessi ve cro sI i nkin rease, t.he, probability of
gEPEPED BEAT- R dHBsTRIY %*%ca hdheRbEcing ol copmesitiop pt the
Ofpr&kht ifRinHBh 'cbﬁa}énse@ 2l GG QIHP BB bf Ribribdifhg viscosity and a

i nvention, the non-free“radi cal catal yzed reacti on
pmdmmmmt ot thmbduieatirg 9il addidvedcopaposiiond (i) (b) or

(i)(c), which is contacted with either copolyner (i)

or copolymer (ii) or both, may be contacted in the

Prids ®ageiDdmldYed Mgy b@ﬁr@rﬁtd Wwide vaRey 4 oil§ 8§ lubHeating viscosity.

al i phatic corrpound or both and prior to_the addition

oflh¢ @aqg:(m]p(g glpnlcapgg V(spos@y up%xnﬁgplyg@r@mﬁl@sgqy&e mineral oils or

¢ gﬁﬁﬂé’tﬁd&ils?‘ﬁdbe&g%%g? ﬂﬁ (vQcogﬁy Stat 'ieﬂgt 2.5 ¢St at 40°C and a pour

~ point below 20°C, preferably at or below 0°C, is desirable. The base oils may be

derived from synthetic or natural sources.
Mineral oils for use as the base oil in this invention include, for example, paraffinic,

| naphthenic and other oils that are ordinarily used in lubricating 0il compositions.
Synthetic oils include, for example, both hydrocarbon synthetic oils and synthetic
esters and mixtures thereof having the desired viscosity. Hydrocarbon synthetic oils
may include, for example, oils prepared from the polymerization of ethylene,
polyalphaolefin or PAO oils, or oils preparéd from hydrocarbon synthesis procedures
using carbon monoxide and hydrogen gases such as in a Fisher-Tropsch process.
Useful synthetic hydrocarbon oils include liquid polymers of alpha olefins having the
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pol yal i phatic ether conpound). Lubricating Q|
Conposition 15 The lubricating oil additive
conposition descri bed above is generally added to a
base oil that is sufficient to |ubricate noving

oapler Viftas TRRITUbRRT S RGO 4RGP Emers o Ceto

oi hlpEOaleiad duckh Bs D—fdeédﬂé tritRE $ Adivisd) WKL bedBere® BPplopesSviscosity,
mej or anpunt of an oil of Iubrlcatlng@mé5005|ty and a
ni FHSR ag disledecybbenzpre, Fabbg et Weptali syn ¢sterginclude the esters of
co T 0

RGPt SosT R PRRR A TR U el B i ARy ffanols
b amel }mljfolmfl"ybmbk éxaaiples grevdidodeeit adipise ehtacrgtigitol tetracaproate,

t y. b eral oil nthetic oils. A
ba‘%‘ef'Sﬁthihﬁ’Sa aﬂ@m& Sreeﬂéqb@yat%fanétt  lics Compls ssferssprepases! from
anghi-8ufR@Hf moRPAM d

ChiftuREUl moRPwDA i HELSRYIE A R Irhaghd BBy SRR cam also
sybrt ired. Blends crfaanluﬂal oisowitic sitheldc s ate abdd wefubr use as
the base oil in this invention include, for exanple,
paraffinic, naphthenic and other oils that are

or Pinikaihe biise i Pehni b ol reffiddGakAMiE tRld bas® M AStefih@N$aphthenic base
Synthetlc oils include, for exanple, both hydr ocar bon
sytﬂl ri)eﬁ|SEntb¢t10shydma1§>9mOhe@m—bydr@sarbmsorénﬂluhrmtmge@scosﬂy The

hﬁ{ ES[I ic%‘?%lk?Qe égﬁxtgleesdfr 5 ﬁeréi gnc(f 3{ Héu% ﬁpﬁd reoc glr lbgn

prepared fromthe polynerlzatlon of et hyl ene,
pol alphaolefln Qr PAO oils, or oils prepared from
Methog obbse ol the Ressent IpvegBigllur es  using car bon
nonoxrde and hydrogen gases such as in a
Fi sher-Tropsch process. Useful synthetic hydrocarbon
oi The lubw¢atide olliaqdiitide pahyositicn affthappekmt alvehtionsis hddddnig an oil of
e. b ro er Vi Sit Especi,al |y useful are t "
Bk SRS e ohb el & Hietdog G efapobioph e lubricating
ol @f édiSpoRion cBftadis @ﬁ:%%@ﬁlet fhpB¥ing HiskEMARS. A@do‘ﬁ’ihgly, the present
benzenes of proper viscosity, such as didodecy
bany@en izalpe diccctrsidd a nmlecfcmf igpreieg $aot elﬁpersgncryn elludgife

t hcﬁs %?stag f)?thggg o éllngﬁst%% %%HI%I%% i W&%g 5 Efr%tmg the
Tmﬂgﬁﬁwﬂxtﬁﬁmt@ﬁat@{ga)lmdiﬂﬂﬁﬁwn Adhddiat-éntion.

pentaerythritol tetracaproate, di-2-ethyl hexyl
adi pate, dilauryl sebacate, and the |ike. Conpl ex

e%ﬁf&aﬂfﬁﬂ@fu@ﬂcz&fnﬁ%‘il additive composition described above may be used as a

fuel additive. When used in fuels, the proper concentration of the additive that is

necessary to achieve the desired detergency is dependent upon a variety of factors
including the type of fuel used, the presence of other detergents or dispersants or other
additives, etc. Generally, however, the range of concentration of the additive in the
base fuel is 10 to 10,000 weight parts per million, preferably from 30 to 5,000 parts
per million of the additive. If other detergents are present, a lesser amount of the
additive may be used. The additives described herein may be formulated as a fuel
concentrate, using an inert stable o]eophilie_solvent boiling in the range of about 150-
400°F (65.6-204.4°C). Preferred solvents boil in the gasoline or diesel fuel range.
Preferably, an aliphatic or an aromatic hydrocarbon solvent is used, such as a
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m xtures of nmono and di carboxylic acids and nono and
di hydroxy al kanols can al so be used. Bl ends of

mneral oils with synthetic oils are also useful. 10
Thus the base oil can be a refined paraffin type base

frned apht he or synt.hetic ... .
é?%&%ﬁ» Fohets: 1B Sy st P TR enratise Sf apREiRgHS Atiphati
vr sleoisdls ¥f abbbie3 totméeb@r dtomaudh BPisORopandl, Xidlzbﬁ@rld&fbmol n-
~mpneral and synthetic oils. Method of Use of the

Pr Baaral apd therlikiedn combingtien With hydragarhep silventae alsg suitable for
co p W
COMRABH 1 hudtlag llﬁﬁe fSRE Rl {;5}1 ﬂ&été’ hd s?m@rgﬁ’ %Fthte%dﬁi%ve will be

5 | ubrrdnmﬁ)r ﬁtgez&t 1) p&@&’ﬂ@@:ﬂ:ﬁdlgﬂ an&f @enelrallgrncn aimee@ 70 peﬂcent by weight,

conpQsi ti ntacts t he en

di Efﬁg’?'%b&}ﬁ e andiperg profera blprrfg%nﬁr) to 2%%% RfECIE:

al so direct ed to a method of inproving soot

di sper sancy, sl udge 20 dispersancy, or both in an

i nThe frdlovwigduasipicsnreprgianedin ilbistreio rspecuﬁteanb(ﬂhmanm ng this

the engin V\Athtelubrl atln ition
¢ nBveyR A o bt Pty Biaab ol SRR g stope of the
10 adghivbhiy®. conposi ti on descri bed above may be used as a
fuel additive. Wen used in fuels, the proper
concentration of the additive that is 25 necessary to
achi eve the desired detergémhgﬂgependent upon a
variety of factors includ ype of fuel used,
the presence of other detergents or dispersants or
ot her addltlves etc Ceneral ly, however, the range
of Exap afof TR@WOlRRIt i ve in the base fuel is
15 30248 %%8889%12%95“’%@?*5“@??élrfggrﬁtrﬁge L
ot hetecdiat erighniMnaofabputeséttind a niedgmanyla:tmer nentadft of bkout 78%

neh B BT it Rt SOt St kg

Neduifidelt v§1 i@t t@ﬁg%{u&@cﬁﬁloﬂﬁ%dbﬁ'efﬂeﬁw codlehd®® and receiver.
ran e of about 150 OOF (65.6-204.4C). Preferred

so? .3 gtansbbhéxadecent erag also IChareerio th¢ eeetor, fané theragitgled mixture

20 Corpghtiddo S 1 ob g Vsl GRS bR HLAEE 2 Feymiv

Or niflo@&iPthrdigh|thd\aixdhr@ T8 dboSt &1 hati qmérl deyibp) the ait®gen was fed to
Ali phatic al cohols of about to carbon at oms,

aslieoisispembinacs dopaioAIGASEIENT 78 Cirpan s ahyAgee and
LK 4 a s?ﬂpﬁrx%tﬂeg’&ldg ihf) VAL QGRS IR BRAE WeFe AlaSiRhRMeously

sui
to the reactor over 2 hours. After the maleic anhydride and dicumy] peroxide charging

25  were finished, the temperature of the reactor was maintained at 150°C for another 1.5
hours. The reactor was heated to 190°C. During the heating of the reactor, the
pressure was gradually lowered to 20 mm Hg when the temperature of the reactor
reached 180°C. The temperature was held at 190°C and the pressure was held at 20
mm Hg for 1 hour during which 15 grams of condensate was collected. The product

30  was cooled and a yield of 2693 grams of copolymer (i) was obtained.

Example 2 — Preparation of PolyPIBSA (Copolymer (ii1))
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-V\@r@zlﬂﬁ n(aldig aHydabeuid 243 09 gﬂiﬁ(& o’f diginb)l pwioRide ivib@® fd to the reactor.

CshpBEL ol A0 R e HEBREEAH K e RIRDE Ol FeaBbwas heatod to

use with the fuel additive. In the fuel concentrate,
the anmount of the additive will be 5 ordinarily at

| east 5 percent by weight and generally not exceed 70
percent by weight, preferably from5 to 50 and nore

o BB o methyt G o8 P s PR ES Biying 1 pamber a98tage

eneRLHBMEi gBf (M.f) iof abdud 1806 hiia ARthyRASylfIche édhtéiﬁ: of about 76%
construed in any way as I|n1t|n t he scope of 10

léﬁommb@faﬂ@larfmre apdeqalgmm aerla;sﬁopal 1000) was
A A e

qggnt of about 78% (which is available from BASF as
ismarTete obbeyeartes was pajaigined ahl Y°C fprah ¢ ppyrs afier the maleic

con recerv
1-dpexiCE€Nd hepsodacswacthan fécret] do pfwlcfeGMn@[ prodoct. t he
agitated m xture 20 was heated to 150C. Traces of
noi sture were renoved by sparging 250 scnB/ mn
ni trogen through the m xture for about an hour. After
drying, the nitrogen was fed to the reactor head
space at a rate of 30 scnB/mn. 178.8 grams maleic

gedn a 50%
e RER T ERBRANAE Coorlndl
reactor over 2 hours. ﬁ¢ter t he nalelc anhydri de and
di cunyl BerOX|de charging 25 were finished, the

t PdrES by @eight Exon bibsadyenhklsio seamatisisalvgniy end b4 paits per

a 5 r T o)

DA of Byl Beriy LT Bl RSIPIR Gilahe 213 Dattons
grvesel ahelrged ovestietd reacRQ. e HYxwihetwvad hetddaop 804, une thaf

the reactor reached, 180C. The tenper(%;re s hel d at
19BBPRYTS Was prmtanrdopakom P anigytesty ¢ grixtgre. The
hQi e bR B0l 652E, K AYE5 Imscﬁflgﬁgﬁ B](-'r}yd@ﬁﬁ were cha:rged to the
col | ected. The product 30 s cooled and a yield

2@eRtign anstupd. 'H@p@h ochrcafipacevaes pipiged mwattl mtr@carrfﬂhe 1‘®Ct-10n

B Y T T UM

n &%ﬁbﬂ (7373 231259 qhd@é&@%ﬁlﬁ)el\&ﬁir@ Ras 6lbvedb iRd0atk (SHQAkm) to
and a net hyl vi nyl i dene content of about 76%
about 180°C.” Once the temperature began to decrease (exotherm passed), the reaction

mixture was cooled to 150°C. The peroxide addition step was repeated five more
times. After the sixth peroxide addition the reactor was heated to 170°C, and the
temperature was maintained for one hour. The aromatic solvent was the stripped from
the product under vacuum, and then approximately 276 parts of 100N neuiral oil were

added to the product.

Example 4 — Preparation of Thermal PIBSA
The procedure of Preparation 2 in U.S. Patent No. 5,872,083 (‘083 Patent) was

employed except that 2300 Mn polybutene, available as Glissopal® 2300 from BASF,
was used instead of 2200 Mn polybutene as used in the ‘083 Patent. '
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(which is commercially available from BASF and is

known as G.i ssopal 1000) was charged to a reactor and -
the reactor was heated to a tenperature of about 150C.
589 5 grans nmal ei ¢ anhydri de and 54. 14 grans of
di cunyl pe oxi?g ey e fed %o t he ﬁe-ptor, The
t enper at urdgiX¢-fie SIS 0L R ORISR B C ey B
1.5 hours after the Nmh&ig-1 A Idnegamnedt di cunyl
peroxi de are charged to the reactor. The reactor was .
hehpelyoxyplkydgnsamineomataining bpthsiudena prdde ansrprepylens edde units

R R K R R A R

1GQuptards $i) layd (@i ght Exxon 150 sol vent (Cl0 aromatic

"o

-solvent) and 81.94 parts per 15 weight of CJ4-24

-

10

15

al pha olefin mxture (average nol ecul ar wei ght - 215.3
DQQtons) were charged to a stirred reactor. The
M

addition step was repeated five nore tines. After the
si xth peroxi de addition eactor was heated to
170C, and the 25 tenperg was mai ntai ned for one

hour. The aromatic sol véht-Was the stripped from the

prodquct under vacuum and then approximtely 276 parts
of®™ 00N neutral oil were added to the product.
Exanple 4 - Preparation of Thermal PIBSA 30 The

procedure of Preparation 2 in U S. Patent No.

5,(8Y2, 083 (' 083 Patent) was enployed except that 2300

Mh pol ybugene ail able as dissopal () 00 from
BASF, wa$ used stead jof 2200 M|} pol ybutene as used
i rHz2lke 083 epro~6 A Q 8 NHz
pol yoxjyal )ﬂ eneafs ne derib ative of i y

NH

It is contemplated that the reaction product, derived from the N-phenyl-1,4-
phenylenediamine (NPPDA), comprises a mixture of structures (i) and (i1). Sucha
compound is prepared by reacting 13 moles of ethylene oxide and 5 moles of
propylene oxide with N-phenyl-1 .4-phenyfenediamine to form a mixture of

polyetherdiol and polyethertriol. The polyethertriol and polyetherdiol is then
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N- phenyl -1, 4- phenyl enedi am ne A pol yoxyal kyl eneam ne
contai ning both ethyl ene oxi de and propyl ene oxi de
units derived from aN- phenyl -1, 4- phenyl enedi am ne
(NPPDA) core is a mixture of 5 structures (i) and

(i fﬁ}&l&ftxﬁ/&yémgﬂ%le@ ‘f’%h (am:?onl}%m I%Z%ogenwg% cﬁ?del%o(i% vk{hltermmal

J | dininie gi%'lgasl thérgincthe bﬂﬂﬁf}%lﬁiﬁaﬁ@ﬁhlﬂehﬁnfeﬁaﬁmﬁlnneq N/g.
pr oduct erived fromthe N phenyl-I,
phenyl enedi am ne (NPPDA), conprises a m' xture of

Struct uresy )galﬁglélt@d Sfi@%%esm %&‘BQIVQX%%(VQQFD iiddiyative of

prepared By | mof €5 0f - et ny e oxl de and 5
nol es of propyl ene oxi de tbuthl amine
N- phenyl -1 . 4- phenyl enedi am ne to forma m xture of

pol yet herdi ol and polyethertriol. The pol yethertri ol
anzq ﬁ)B ¥ lk‘)ﬁ&gﬂaﬁlmé SontIFRg bbth R b8 MmPFopAbRLoxide units

ni‘a and hydrogento provide polyethers with
tedamvndifron%mi -onityl fgnmabes thetielteving stectptel mary al i phatic
am ne content is 1.91 neq NNg. Exanple 6 - Synthesis
of pol yoxyal kyl eneam ne derivative of 5 t-butyl am ne

LA gt

Such a compound is prepared by reacting 15 moles of ethylene oxide and 5 moles of
| propylene oxide with t-butyl amine to form polyetherdiol. The polyetherdiol is then
reductively aminated with ammonia and hydrogen to provide polyethers with terminal

aminic groups, wherein the primary aliphatic amine content is 1.674 meq N/g.

Example A

125 grams of PolyPIBSA 1000, as prepared in Example 2, were charged into a 500
ml stirred glass reactor. A constant 180 mL/min nitrogen purge through the reactor
“headspace was then started. The reactor was heated to 160°C. When the reactor
temperature attained 160°C, 8.53 grams of N-phenyl-1,4-phenylenediamine, 13.32
grams of an ethylene oxide and propylene oxide based polyoxyalkyleneamine with N-
phenyl-1,4-phenylenediamine core - wherein the primary aliphatic amine content is
1.91 meq N/g, prepared as in Example 5, 13.9 grams of an ethylene oxide and
propylene oxide based polyoxyalkyleneamine with a tert-butylamine core, as prepared
in Example 6,and 38.58 grams of diluent oil were added to the reactor sequentially.
The reaction mixture was held at 160°C for 1.5 hours. The reactor pressure was then
reduced to <20 mmHg (abs) to remove aﬁy water generated during the reaction. The
vacuum conditions were maintained for 30 minutes. The reaction temperature was
maintained for another 16.5 hours because the reaction appeared to be incomplete.
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A pol yoxyal kyl eneam ne cont ai ni ng bot h ethyl ene oxide
and propyl ene oxide units derived froma t-butyl

am ne has the following structure: H H HEN Oa Ov |
NI Ox OY N\H 10 Such a conpound i's prepared by

e%&}' F%Cﬂ%r ]Pg%glgfg%st%fﬁalstrﬁi{cga ?%% I-ggnEags)rﬂ% malntamed for 30

thl‘x‘lﬁfeB@fﬂ:hﬁJve alP QaRkP pyRiied diudhg he rédeBon. reductively
am nated wi th amoni a and hydrogen to provide

pol yethers with term nal amnic groups, wherein the

ERRtes 2 483} TaR% P ERDARof G hod P ERboBl 4 pventon.

Bﬁammpeae B ,waw@r:@er@rba usiag themo@dmoﬁeef]zmm;ﬂé Wé}@épt@ﬂ&ﬁﬁﬁs reagents
reactor. A constant 180 nL/m n nitrogen purge thr
rrédrce%r@psrtmnz@f HOSHIES380ES Wete fabeliuted 461 q’F‘FF‘é‘ m%xampie A
F QoG Blb1&'RS heated to 160C. Wen the reactor

tenperature attai ned 160C, 8.53 grans

of N- phenyl - |, 4- phenyl enedi am ne, 13.32 grans of an

et hyl ene oxide and propyleﬁf oxid& based

pol yoxyal kyl eneam ne with

phenwl-clarls @imxlneassqunﬁ&e)meAmeo @gaﬁoﬁlheatﬁrnl ber =
al i phat1 c am ne content . d, prepared as

i BSEmeH @A), ax:pr@agadanﬂEMpm enﬁrgl éﬂ@rmﬁ efainaphap 5

DL OB U O 53550, BRI SIEAIEE A1 ek orvis ate
38}1&&1 epips nflecldrwiiht 01l b3 WeK ), a0 PRpaicd ih BRamPRG, Here

sequentially The reaction m xture was held at 160C

f sharged ine a r5§0 mfpstirredgdass reasiass Aupansigat ] Y0eh/mipgifgegsa purge

r I ng
QR0 kool G, M HO AU RO,
f appdBimatelyt1€6°C. Thhenh elcichaar teﬁfmﬂitla't: apgronared 360°C, 28.73 grams
mai nt ai ned for angt her 16.5. hqurs Orjcaus he react.jon

apiencthylong ogideiand grapyisne oxidg basgdp yleppagaiog mit tha tert-

AL R 1 2B, Al gty e

r gmepyilom. oxidedrptdpolpoxyatkyBrieamifebyith N-phenylek4npbemdenstiamine

t hc%re”ﬂvﬂerem%e B err llpgatgchaemllng\écem tentolg 1.91 meq N/g, prepared as in
Exemple 5 were added to the reactor. The reaction mixture was held at 160°C for
about 1.5 hours. The reactor pressure was then reduced to <20 mmHg (abs) to

remove any water generated during the reaction. The vacuum conditions were

maintained for about 30 minutes.

Examples C and D in Table 1 are examples of the method of preparing the invention.
Example D was generated using the conditions of Example C except various reagents
and concentrations of those reagents were substituted for those listed in Example C

(see Table 1).
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5 Exanple B was generated using the conditions of
Exanpl e A except various reagents and concentrations
of those reagents were substituted for those listed in
Exanple A (see Table 1). Exanple C 10 323. 44 grans
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]gxamplesG AbF Wth% exempllfy the (I)ubncatmg oil additive composmgn 0? the
present invention, were evaluated for percent viscosity increase using a soot
thickening bench test, which measures the ability of the formulation to disperse and
control viscosity increase resulting from the addition of carbon black, a soot
surrogate. Using the soot thickening bench test, the viscosity of a fresh oil is measured
in centistokes. The fresh oil is then treated with 2 wi% Vulcan XC 72R carbon black,
supplied by Columbia Chemical Co., to form a mixture containing approximately 2
grams Vulcan XC72R carbon black and 98 grams fresh oil (test oil). The test oil,
which contains carbon black, is then left to sit overnight. It is then homogenized using
a high speed tissue homogenizer for approximately 60 seconds to thoroughly mix the
carbon black with the fresh oil. The resulting test oil containing carbon black is then
degassed at 100°C for 30 minutes. The viscosity of the oil containing carbon black is
measured according to methods that are well known in the art. The percent viscosity

‘increase is calculated according to the following formula: '

% viscosity increase = [(Viseho - ViSg)/(Visg) X 100]
Viseho: Viscosity of carbon black in oil
Visg: viscosity of fresh oil

Using the soot thickening bench test, the percent viscosity increase calculated for the

additive compésition of Examples A-F in a formulated oil was compared to a

formulated oil that does not contain the lubricating oil additive composition of the

present invention. The formulated oil of the present invention comprises 0.66 wt% of

an oxidation inhibitor package, 0.33 wt% pour point depressant, 4.07 wt% of a

calcium based detergent package containing a phenate and sulfonates, 2.41 wi% zinc

dithiophosphate, 0.03 wt% foam inhibitor, 7.7 wt% viscosity index improver and

85.10 wt% of a lube oil blend which is a mixture of basestocks that consists of 69.24

wt% Exxoni50N oil, and 30.76 wt% Exxon600N ol (all of which may be purchased

from ExxonMobil Corporation, Fairfax, Virginia) to provide the comparative oil
formulation. To prepare the formulated lubricating oil composition of the present
invention, approximately 7.6 wt% of the additive composition of Examples A-F were

top treated to the formulated comparison oil.

‘The results of the soot thickening bench test are summarized in Table 2.
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Exanpl es A-F, which exenplify the lubricating oi

addi tive conposition of the present invention, were

eval uated for percent viscosity increase using a soot

thi cieni ng bencirabRok sobiialkARAMNES THA%RARN | LY O

the formul ati or llﬁa#{ﬂgptl SE aj) u’rscb’sﬂ Hc‘é'asev' STO
i ncrease resul ting omit he ad car ban| bl ack,

a soot 5 surrogate.?Using the soot3°§9n| ckeni ng jpench
test, the viscgsitygof g fresh oiBzis neasured in
centi st okes. Thef+esh—gi-—s L..\_rﬁ treated—wth 2 Wt %
Vul can XC 72R ¢ar bon bl ack, suppl ?%d by Col unpi a
Chemical Co., o fddma|m xture cé®8lai ni ng
approxi mat el y 2—grgms—Vutcanm XC73Rscar o biack and
98 grans freshlaoil (testl oil) The test oil whi ch
contai ns carbon bl dk, ils then | e#8%t o0 sit ovel ni ght.
It is then honpgeninged §Sing 10 azfpegh Speed tji ssue
honogeni zer fof ngerm%éi rmately 60 seconds to thoroughly
m x the

QD0

The results of the soot thickening bench test indicate that the percent viscosity
increase using the Iubricating oil additive composition of the present invention was
lower than the percent viscosity increase in a formulated oil that did not contain a
lubricating oil additive composition of the present invention, which yielded
approximately a 284% viscosity increase. This test indicates that the lubricating oil

additive composition of the present invention has good dispersant properties.
It is understood that although modifications and variations of the invention can be

made without departing from the spirit and scope thereof, only such limitations should

be imposed as are indicated in the appended claims.
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carbon black with the fresh oil. The resulting test
oil containing carbon black is then degassed at 100C
for 30 minutes. The viscosity of the oil containing
carbon black is neasured according to nmethods that
are well known in the art. The percent viscosity

[ Mggted according to the foll ow ng

f : i sity increase = [(visch -
visfo)/(visf) x 1001 viscbo: viscosity of carbon

black in oil visf: viscosity of fresh oil Using the
sdot t Hruiéndlnbiedubridating ofl additive pempesition/prepased by the process
i ncr eaz}gj. alculated for the additive conposition of
Exanpl e8! FPPRIES FSFHR% at ed oi | was conmpared to a 20
fornmul ated oil that does not contain the lubricating

oi |l additive conposition of the present invention.

The f oMl atablpagh nesf thenfellpvingeopolymessit i on conpri ses
0.66 wt % of an oxidation inhibitor package, 0.33 w%
pour point depressant, 4.07 wt% of a cal ci um based

det er gent pdbpkages wpblyaichiobgired plyeretradiasicopolyfmeriaites, of
2.41 wt% zinc dithiophosphate, 0.03 w % foam
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and 30.76 w % Exx@h60GHlasti ongandnosthyldmically magaterated Cs3-Cas

hased from ExxonNbbi | ti Faj I f
U ainia) to provide tREeBORIN U400 BaFRPLCT G

To prepare the forml aiggbdyiciacidl hhydeide of Estarabdredfon
of the present invention, approximtely 7.6 wt % of
the additive conposition of Exanples A-F were 30 top

treated to the f | a conpar,l L L et 1S arb
of the soot thic i nga‘ige%ﬁtc%{gﬁesslf ﬁgr%(é]%?hsnl‘ﬁ%??%lgg%yn arbon
Table 2. 66 Table 2. steat olitiledseondgplifsafin cdmpdising about 4 to
Results Exanple % Viscosity Increasg A ' 30.39 . B 32.11 '
C 27.24 D 28.81 360 carbon atoms and having a terminal
copolymerizable group in the form of a vinyl,
vinylidene or alkyl vinylidene group or mixtures

thereof; and

(c) at least one monoolefin compound which is
copolymerizable with the monomers of (a) and (b) and is

selected from the group consisting of:

(1)  analkyl vinyl ether and an allyl alkyl ether where
the alkyl group is hydroxyl, amino, dialkylamino
or alkoxy substituted or is unsubstituted, and
containing from about 1 to about 40 carbon

atoms;
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"~ additive conposition

additive conposition of the present invention was
| ower than the percent viscosity increase in a

fornmul ated oil that dj not tai,n a rlc ti il

addi tive conposition ‘%E EHpe ia"i”lii/%‘hultQ mﬂﬁ%&%

yi el ded approxi mately a Zxﬁﬂt(eé{hﬁ&ﬁééliy%dsﬁkﬁfa%éﬁﬁonotmr

test indicates that the lubricating oi'l additive

conposi tion of the pr esentdlcaibe}mhccmlddsfrcgm@bbut?) to about 10

di spersant properties. 10 It, is understo

a1 though modi 1 cat | ons. andates b PS SRR Ak rbatitupny pontains

can be nade without deparfréR@bbiitoMotdbBuisql darbonaiishns;
scope thereof, only such [imtations should be

i nposed as are indicated in the appended cl ai nms. 67
VWHAT IS CLAIMED | S: An r

L o %Zar ep gir} g\%v ctléﬁio?(aJchic%edsfggltb Wﬁﬁ (ﬂéélds of
conprises reacting 5 (A ﬂontelaﬁitlmebmft Stchasbohakdnmp ng
copol ymers: (i) a copol yner obt ai ned by free radical
copol yneri zati on of conponents conprising: 10 (a) at
| east one nonoet hyl e’@lcal ad NLY Ié{fb@ﬁﬁ&d%ﬁ' ~conta1n1ng
nmonocar boxyl i c acid or ester théreof
di carboxylic acid, anhydr ihdquwc]ecstcenpdmdramif, 15 (b)

at least one 1-ol efin conpri sing about 2 to 40 carbon

atons or at |east one polyolefin conprising about 4 to
‘ (5)  atleast one 1-olefin comprising about 2 to

40 carbon atoms or at least one polyolefin
comprising about 4 to about 360 carbon atoms
and having a terminal copolymerizable group in
the form of a vinyl, vinylidene or alkyl vinylidene
group or mixtures thereof, provided that the olefin

employed is not the same as the olefin employed

in (i)(b);

(i)  acopolymer obtained by reacting compound (i)(a) and

| compound(i)(b) in the presence of a free radical initiator;

(iii)  acopolymer obtained by (a) reacting compound (1)(a) with
compound (i)(b) or (i)(c) in a non-free radical catalyzed
reaction in the presence of copolymer (i) or copolymer (ii) or
both; or by (b) contacting copolymer (i) or copolymer (ii) or
both with the non-free radical catalyzed reaction product of

compound (i)(a) and compound (i)}(b) or (i)(¢); with
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360 carbon atons and having a term nal

copol yneri zable group in the formof a vinyl,

vinyl i dene or al kyl vinylidene group or mxtures 20
thereof; and (c) at |east one nonool efi n conpound
which is copolynerizable with the nononers of (a) and

( and js selected fromthe groyp consisting of: 25
(@) an3ERY P& PlyFtherrInatpep “&H |c§,pa%gq @elfhgtfﬁ%“rted with at
wher e  1dab1awd Inkotoc bRl 213 ek therfB BPwith at least two

di al kyl am no or al koxy substituted or is

unsubs ticaborylic agids, anhydtidésirregtefs thencaf) oumixtutes thxivenft and
40 carbon 30 atons; 68 (2) an al kyl ami ne and an

N-al kyl am de of a nonoethyl enically unsaturated nono-

o(C) di arteR0¥yd pdlyakdrdliphatid HRmabOMpodhd QpaNOBE by reacted with
carbon atons ere the al kyl substituent contains 5

f r om apideast tva monersthoxybic edidpenestarsthsreofayr aplgast two
N-vi ny ' oXyld Lds of . fr t

| o bSHPRRAREAE, Ay SIATHY G5 BT Ginjsph Y hHaRGE
substituted nitrogen-contai ning heterocyclic

conmpound; . and (5) .at | east one 1-olefjn_conprisin -
~out %H‘“_E B'_%ﬂ%m@éaﬂt?&ﬁﬂme&ﬁ@pswa@ of Sa% | HerpIcPBPIIeR (. (D)
15 congy iip)iDeaefa With%t?&s?&%?&ol + SRIRAR c%ﬁﬁ%ﬁn?,%% at least
havi ng a t'erm nal copol yneri zable group I n he f'orm

of a vemypolyethenyplipligieoopoahd ywhdyadditiondidy evith (1) at least one ether

compound; (2) at least one aromatic compound capable of being reacted with

at least one monocarboxylic acid or ester thereof, or dicarboxylic acid,
anhydride or ester thereof; (3) at least one aliphatic compound capable of
being reacted with at least one monocarboxylic acid or ester thereof, or

dicarboxylic acid, anhydride or ester thereof, or mixtures of (1), (2) 6r.(3).

3. The lubricating oil additive composition of claim 2, wherein in copolymer
(ii1)(b), said copolymer (i) or copolymer (ii) or both are contacted with the
non-free radical catalyzed reaction product of compound (i)(a) and compound
(1)(b) or (i)}(c) in the presence of component (2), component (3) or mixtures
thereof.

4. The lubricating additive composition of claim 1, wherein the polyether
aromatic compound is derived from an aromatic amine having the following

formula

(a) an N-arylphenylenediamine represented by the formula:
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group or mxtures thereof, provided that the olefin
enpl oyed is not the sane as the olefin enployed 20 in
(i)(b); (ii) a copolymer obtained by reacting conpound
(i)(a) and conpound(i)(b) in the presence of a free
radical initiator; 25 (iii) a copolymer obtained by
(a). reacting conpoung.(i)(a) with conp (1)gb) or
(i)(c) in a non-freg N [

t he presence § ol

both; or by (b

(ii) or both with t\t oh-free radica lyzed
reacti on product of 30 conpound (i)(a) dnd conpound
(i)(b) or (i)(c); wth 69 (B) at |east omgg pol yether

aromati c conpou abl e being reacteqd with at |
least two moM®E b?ﬁﬁfﬂryﬁy -Eg{aagrﬂrorésbré?@eg REFEDENL chain
with at | eagldglonRbytia8RADLXH i?oxﬂ%?&ﬁ;l ntgrdgéﬁ%%él%gfboﬂratoms

esters theredf, or"m xtures thereo
| east one pekipetdhfomalkyhakéenyl.aikngy], @mbod wn dikespaRisds --NH,, -

acids of eorOVACHRPENEE oM I RISt O e in

aci ds, anhyailii€lasandih 88l BV d VHRicePdm aBbuti £5Talb@S10; and Ry is
thereof. 2. The lubricating oil additive conposition

of clai m 1, hxfregen alkybsbiopss alkokyl, agalky), or alkand, iaving) from
is reacted w | vet her aromatic
compound, mﬁ%ﬁngﬁgﬁégg?ﬁcﬁﬁﬁn%%F%%ther al i phatic
conpound and, additionally, with (1) at |east one

et her conpound;m¥2) at | east one aromati c conpound
capabl &0bf  BEMGarbazale Eprewrigd by ihe feggrlapne |
nonocar boxylic acid or ester thereof, or dicarboxylic
acid, anhydride or ester thereof; (3) at |east one

al i phati c conpou

| east one nnnoc/4 ' ster ngggmuzor
neof; or

m xtures of (1) .

addi tive conposi ' '

di car boxylic acj
(iii)(b), saif®rco

‘in which R,; and Ry, each independently represent hydrogen or an |

alkyl or alkenyl radical having from about 1 to about 14 carbon atoms,

(c) an amino-indazolinone represented by the formula:




20 non-free radical catalyzed reaction product of
conpound (i) (a) and conpound (i)(b) or (i)(c) in the
presence of conponent (2), conponent (3) or m xtures
thereof. 4. The lubricating additive conposition of
claim1, wherein the polyether 25 aromati ¢ conpound is
derived froman aromatic am ne having the foll ow ng
formula (a) an N-aryl phenyl enedi ami ne represented by

the formul aj, wiiky R%I is lgyﬁ? oden‘or BlNaffy BradfRh bPhdvihgHrom about 1 to
--NHaryl, - NHal kar a branched or straight chain

.hydrocarbylEbamﬂémmﬂmwmmgsﬁmén1about 4 to about 24

10

15

carbon atons selected from al kyl, alkenyl, al koxyl ,
aral kyl or alkaryl; R19 is --NH2, -(NH(CH2) n) mNH2,
- - NHal kyj , 'a:rlmhﬂﬁ@hé’rﬁéptotrla@‘[@ repr@éfx‘tkd b, forrfulavhi ch n
and in each have a value from about Ito about 10; and
R20 is hydrogen, alkyl, al kenyl, al koxyl, aral kyl, or
al karyl, having from about 410 abouty, 24 carbon

at ons. 10 (b) an1nocarbazo;//¢ep

formula: NH2 R21//! R22 I n whigh R21 and R22 each
i ndependent|y represegt rogen of| an 15 al kyl or

al kenyl radical having frow about to about 14 carbon
atonms, (c) an am no-indazokNi none_mnepresented by the
formula: ~ O N

(¢)  an aminoperimidine represented by the formula:

NH,

in which Ry represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;

® an aryloxyphenylencamine represented by the formula:
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INH2 HN R23 N 71 in which R23 is hydrogen or an

al kyl radical having fromabout 1 to about 14 carbon
atons; and 5 (d) an am nonercaptotri azol e represented
by the formula: NNH2 SH N NH10 (e) an

am noperimdine represented by the fornmula: NH2 N NH
- R24 in which R24 represents hydrogen or an al kyl

radi cal having fromabout 15 1 to about 14 carbon

atons; (f DXFERGR r '
atoms: (1) ag mm RIMPREDNIRAARINDALL SR 0?51%5&3& o@xtrﬁlgﬁt chain

" - NHal karyl , tedichrhavoigdion abettddp gmut @ﬂ &arpon paaisahat can be alkyl,

10

15

20

25

- 30

pavi 19 o Ra sl 3RO o AT R A o,

is --NH2, --{NHaRE or }-NHNRkyDim wmmhléﬁﬂ m &ch have a value from

- - NHar al kyI in ich n and meach have a value from

about 1 to zAhgut! wboahbp R Rpgis hydroggre alkyhiaklenyl, alkoxyl,
al kenyl', al kpX¥ly or alkaryl, having from about 4 to about 24 carbon atoms;

provided that when Rys is hydrogen or a branched or straight chain
radical having from about 4 to about 24 carbon atoms selected from
alkyl, atkenyl, alkoxyl, aralkyl or alkaryl, ‘then R2¢ must be NH,; or -~
(NH(CH,);)mNH,, -CHz-(CH,), -NH,, or ~CH;-aryl-NH,.

() an aromatic amine comprising two aromatic groups, linked by a group,

L, represented by the following formula:

Rso

/\ % />_ a

.—.._......YZ

wherein L is selected from ~O-, -N=N-, -NH-, -CH;NH, -C(O)NRsg-, -
C(O)O-, -802-, —SOzNRzg- or —SOgNH-, wherein st and R29
independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms;

wherein each Y}, Y», Y3 and Y4 are independently N or CIH provided
that Y and Y; may not both be N;

Rspand Ry independently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SO;H, -

- SO3Na, CO.H or salt thereof, -NR41R4; wherein Ry and Ry are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;
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aral kyl, or al karyl, having from about 4 to about 24
carbon atons; provided that when R25 is hydrogen or a
branched or straight chain radical having from about
4 to about 24 carbon atons selected from 10 al kyl,

al kenyl , al koxyl, aral kyl or al karyl, then R26 nust be

NH2 or -- n).nN\H2, . - -(CH2) - or

- CHe-aryl - %.5 913@33@6@%4?3{%@%%@}# 1&%% i alkylaan alkenyl or
aromatic gr %&‘ﬂqoxbi Rner&th QHBut 1 th abbRY QSN L6mOYOH, -
the followng formula: 15 OY3 R3z // L\ //) R34

R31 Y1-VY2 Y&AURBBonwfiEsNan L is selected from-0-,
CNEN-, -NH, -CH2NH, -C(ONR28-, - (OO, -SCe-,
-S02NR29- or -SO2NH, wherein R28 and R29 20

i ndependent IRy, FepRisOReNNTR, NIHR QO®RereialR 3 iskanl alkydr an alkenyl
al kenyl or an al koxy group having fromabout 1 to

about - 8 car BERPPRAYIAE frotn abeytr teabput¥icarben ators, gz Ha) —
are i ndepen tly 0f...{C r,Qyi that 1d Y2 may

not both beqﬁﬁzég{g§6&gﬁ§£%§§3Pﬁ%gggﬁg@ﬁ$ﬁ§t?Epresent

a hydrogen, alkyl, aryl, alkaryl, aralkyl, alkoxy,

Lot o sal Pt B waHss e N iRer whéroRde: 7n #098 Ok

| ndependent |a1/ke'ﬂ%l%r89ﬁﬂavi Kt abBhd/1 1o oMt RLdtbn atBhns, then cither
al karyl ;- 30 73 and I ndependently represent a

hydrogen, af iaHH- oraHhtHRERyor Ras or B inOklosry NjtsoRip wherein at
naving fromaReiiie or ik PR nfarSBE 8P RY &Ry i S
(h) an aminothiazole selected from the group consisting of aminothiazole,

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

(1) an aminoindole represented by the formula:

Ras

N

H
wherein Rag represents a hydrogen, an alkyl or an alkenyl group having

HoN

from about 1 to about 14 carbon atoms;

§)] an aminopyrrole represented by the formula:

R38“‘-—_\__1'/ \'_/\ R37_“NH2

183
|

H
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5 R34 represents -NH2, -NHR35, wherein R35 is an al kyl
or an al kenyl group having fromabout 1 to about 8
carbon atons, -CH2-(CH2)" - NH2 or -CH2-aryl-NH2 and n
is fromO to about 10; provided that when R34 is

-NHR35 wherein R35 is an al kyl or an 10 al kenyl group
havi ng from about | to about 8 carbon atons, then

either L is -NH or -CH2-NH; or R30 or R31 is OH or
NRAI R42 Wheﬁzﬂiefbn@l{ Fgﬁém@ﬁ‘ ﬂlv@fen%ikyl@ﬁe Bbépihving about 2 to
hydr ogen; or an am not hi azol'e -

sel ected fr @hwtréecagb@méomm Sm Tﬁlgfeaﬁfntfaaﬂl}‘rb%ﬁnam alkyl or an
15 am noben e [ d

am noal Ky ATGOg B0 haviiY ABRERER! Clsaitte Bl fuBlamss,,
the fornmul a: Ras H2ZN N wherein R36 represents a

hydr ogen, an al kyl or an al kenyl roup having . 20 from

about (Ko aBSE substituted onunsubriuted aniling. sich 3% piffopailige or 4-
represen_t edﬁ%@n&a@&aﬁlﬁ%ﬂ-"a R38--,u \\ R37-NH2 N H

74 wherein represents a dlvalent al kyl ene group

" having about 2 to about 6 carbon atons and R38

represents a hydro an al kyl or an al kenyl group
havi ng“fr om*3 og “ioga‘n%’bout 14 carbon atoms; 5 (k) a
ring substituted or unsubstituted aniline, such as
nitroaniline or 4- am noacetanilide; (1) an

ani nog(mhol Eneminobenzimidazole;

(n) a N, N-dialkylphenylenediamine; and
(o)  abenzylamine.

5. The lubricating oil additive composition of claim 4, wherein the polyether

aromatic compound is derived from an aromatic amine having the following

/R“’.
/__\ o \—1 p;

R1g

formula

Rig is H, --NHaryl, -NHalkaryl, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; Ryo is --NH, --(NH(CH2) )mNHa, --
NHalky!, --NHaralkyl, --CH; --aryl--NHy, in which n and m each have a value
from about 1 to about 10; and Ry is hydrogen, alkyl, atkenyl, alkoxyl, aralkyl,

or alkaryl, having from about 4 to about 24 carbon atoms.

6. The lubricating oil additive composition of Claim 4 wherein the polyether
aromatic compound is derived from the following formula:
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(m an am nobenzi m dazole; (n) a N, _
N-di al kyl phenyl enedi am ne; and 15 (0) a benzyl am ne.
5. The lubricating oil additive conposition of claim
4, wherein the polyether aromatic conmpound is derived
froman aromatic am ne having the followng fornula
RO RIB/ \ HN\g 1 DL 20 Rg Rl B H _gr;,- NHaryl,
-NHal karyl, or a Bragched\or str ai ai n
hydr ocar byl radi cal<\ :
carbon atons sel ect al koxyl ,
aral kyl or al kar Yot i , NH( CH) ) MNH2, - -
NHal Ky | e --__-_Na{\_yl-_ H2, .| irch n
and inwéhgﬁlll\lﬁg\glgélgé%da?ﬁrg 25°from éblgﬁl’z?rt(gmg@%ht. 10;
and R20 is hydrogen, al kyl, al kenyl, alkoxyl, aralkyl,
or al kayyl,, havi from about 4 to about, 24 carhon
ot oms. Ty e P PerndsbiTh GG E ARG, Sy BShtg ofrallsl,
G ai m 41pehorg) -CFHL, QY| Mm#%efeﬁn and
deri ved frgﬁﬁﬁﬂggggpﬁg&rﬁ%ﬂgg?ﬁ%%a?nyéﬁhao- -'Ra2 ~§ﬂ
R34 RatRuz-are indepeadently bydiogen, allyl.suyleatytalkyly emalkayyl;
-N=N-, -NH, or -CH2NH, R30 and R31 i ndependently
represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
5 al koRy, aktyRY; bddehtly aipréredd dydrogéatan alNGR a®blkenyl or an
-NR41R4A2 wherein R41 and R42 are independently
hydr og@Hoxy|gksHp, haying) from eboug| g abowy 8 artasyafpms,RE>0H 5
R33 i ndependently represent a hydrogen, an al kyl, an
al kenyl or an

R34 represents —NH,, -NHR3s, wherein Rjs is an alkyl or an alkenyl group

having from about 1 to about 8 carbon atoms, -CH;-(CHz), ~NH, or ~CHz~

e—afout 24

aryl-NH; and n is from 0 to about 10;

provided that when Ry4 is -NHR3;5 wherein Rais is an alkyl or an alkenyl group
having from about 1 to about § carbon atoms, then either L is -NH- or -CH,-

 NH-; or Rjq or R3) is OH or —NR4jR4; wherein at least one of R4y or Ray is
hydrogen; or R3; or Ry; is OH. |

7. The lubricating oil additive composition of Claim 4 wherein the polyether

aromatic compound is derived from N-phenyl-1,4-phenylenediamine.
8. The lubricating oil additive composition of Claim 4 wherein the polyether
aromatic compound is derived from 4-(4-nitrpphenylazo)aniline or 4-

phenylazoaniline.

9. The lubricating oi! additive composition of claim 6, wherein the polyether

aromatic compound is derived from 4-phenoxyaniline.
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al koxy group having fromabout 1 to about 8 carbon
atons, or -OH 10 R34 represents NH2, -NHR35, wherein
R35 is an al kyl or an al kenyl group having from about
1 to about 8 carbon atons, -CH2-(CH2) -NH2 or -CH2-
aryl-NH2 and nis fromQ to about  10; %5 rovid %lthat g ai
whel. R3Fhe dubnigating oih additiyeRasnpesition g @f’) B gﬁ € preceding claims,
al kenyl _gr.ou L b cAdFd29Bn aliphatic amino
toms, PRS0 i SHEREABhRe oot berthishe n ali

Rai is @Izhﬂixy}wﬁtﬂ;io%ﬁﬂ. wherein at |east one of R4l or

R42 is ydrogen; or R32 or R33 is OH 20 7. The

| ubricating oil additive conposition of Claim4

7 b Py PRS Rk S o gR B o e g o P SR rher
oi | addi fliphgtic AR TbMbOhdIE d&divdd e WBEIvEARIEhe
pol yet her © aromati c conpound is derived from

4- ( 4- ni t diostyiamiagprppyipmineeNemminopropylnemgtiodineani | i ne.
9. The | whricati il _addit. it f clai
e T L e

from 4- phenoxyaniline. 76 10, The lubricating oil
addi tive coggo_siti on of any one of the precedin

10 ailds, Thmbbar#ingl additiverchmpogtippabalaim blmwre?n the polycther
conpound_ lye i . c.am no hydroxyl
compound .alll@aﬁ f[ﬂln#ﬁgs P%@E}d?ﬂ}nﬂ 8&2%&@86 itive

conposition of claim1 wherein the polyether

al i phat i TheelibR&ating BRAdaRivie TofPbbitiBA of ABNbH the Pretkdiafciems wherein the
di met hyl am nopr opyl am ne, N-am nopr opyl nor phol i ne,

di et hyl dePplpispgopaiymer B+ di et hyl ani noet hyl ani ne. 10
12. The lubricating oil additive conposition of claim
181, wherein the polyether aliphatic amne is derived

conbdsi ¢ {RhRCHE of SV FRBBORT o Gnanamer et | Hol2 wherein the
‘copol YMegoHobyrk@ROLITRImér ().

15.  The lubricating oil additive composition of claim 14 wherein copolymer (ii) is
20 polyPIBSA, obtained by the free radical catalyzed reaction of maleic
anhydride and polyisobutylene.

16.  The lubricating oil additive composition of any one of claims 1 to 12 wherein the
copolymer is copolymer (iii).
25 ‘ |
17.  The lubricating oil additive composition of claim 2 wherein the aromatic

compound is selected from the group consisting of:

(2) an N-arylphenylenediamine represented by the formula:
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15 14. The lubricating oil additive conposition of any
one of clains 1 to 12 wherein the copolyner is

copolymer (ii). 15. The lubricating oil additive
conposition of claim 14 wherein copolymer (ii) is 20
pol yPI BSA, obtained by the free radical catalyzed
reaction of maleic ' tyIRene. 16.
The lubricating oil \ve corrp05| t i/on of/a'nf one of
claim.:,ltohz1 [ i's copyl yner
(iii). 25 17. "he I\ubri i onposi ti on
of claim2 wherein t\ze—a [ /s sel ected

N-aryl phenyl enedi am' ne repr esent ed by thgat1gc or mul a: 77
|/ R0 R18
= - NHal kar vyl R(lsﬂrsf& ﬂﬂldﬁahedq%@lkwlr ar@hfanelp%qaisﬁalght chain
hydr ocar byl 4
y y se%gtlt llé%l\é?lr}gw I{gqglrﬁggd{{t 440 E?mﬁ‘é@ l&rb%ﬁ atoms

car bon at oms rom ken al kox
aral kyl or abﬂeaenyfrpml%(lﬁy)l;lﬂkmryl -all&axm—ﬁralkyl or alkaryl; _R(2)19 is --

I T B89 N Uy £k RN s R T el e I

about 1 to %@%‘ch]rpand% dadfAlve h%aﬁ% HoRPSduL @lté(%out 10; and Ry

al kenyl , al koxyl, aral kyl, or alkaryl, having from
about 4 to abhwtrom dhylb@lkermimihoxyj,@rz(lb))l or alkaryl, having from

g;nznocar baz%ouM Eouet%l%grb% aor}r?s for rrul a: N2 R2l

(b)  aminocarbazole represented by the formula:

in which Ry; and Ry each independently represent hydrogen or an

alkyl or alkenyl radical having from about 1 to about 14 carbon atoms,

(c) an amino-indazolinone represented by the formula:

in which Ry3 is hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms; and
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N in which R21 and R22 each independently represent
hydrogen or an al kyl or al kenyl radical having from
about Ito about 14 carbon atons, 15 (c¢) an

am no-i ndazol i none represented by the fornula: NH2 HN
R23 in which R23 is hydrogen or an al kyl radica

havi ng from about to about 14 caégon atons; and 78
(d) an @hi n@ﬁr@%ﬁﬁ?%ﬂt%a%e reppseRieth by thedgrmpla
formula: N NH2 SHX 'z N N e) anmgm noperi m di ne
represented by the fornul a: NH R24 5 in which
R24 represents hydrogen or radi cal havi ng
fromabout 1 to aboutu arbon atlons; (f) an

aryl oxyphenyl eneami ne represented Ry the fornmula: 0_<
/R27 R25 R26 10 in which [ , --NHaryl,

--NHal karyl, or branched or - ai ght chain radica
havi ng from about 4 to about/24 carbon atons that can

be al kyl, H
(¢)  an aminoperimidine represented by the formula:
NH»

NF

A

Ras
/
in which Ry represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;

® an aryloxyphenyleneamine represented by the formula:

in which Rys is H, --NHaryl, --NHalkaryl, or branched or straight chain
radical having from about 4 to about 24 carbon atoms that can be alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; Rog is —-NHp, -~(NH(CH)p)m NHa,
--NHalkyl, or --NHaralky}, in which n and m each have a value from '
about 1 to about 10; and Ry7 is hydrogen, alkyl, alkenyl, alkoxyl,

aralkyl, or alkaryl, having from about 4 to about 24 carbon atoms;

() an aromatic amine comprising two aromatic groups, linked by a group,

L, represented by the following formula:
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al kenyl , al koxyl, aral kyl or alkaryl; R26 is --NH2,
--(NH(CH2)n),,, NH2, NHal kyl, or --NHaralkyl, in

whi ch.n and m each have a value from about 1 to about
10; and R27 is hydrogen, alkyl, alkenyl, alkoxyl, 15
aral kyl, or al karyl, having from about 4 to about 24

carbon atons; (g)ﬁ an z}mplc am ne conprisSj ng 4 \wo
% Tep

aromatic groups, group, ented by
the follow ng fornul 7\(: 79 \ ~=Y3\ R31.
Y1-Y2 4 R33 wher ei n,N;/ls se/ cte - 0-, /;\/I\I:I\I-,34
“NH, -CH2NH, - /GO0, -V, JSHRNR20-
or SOZNH- V\,her ei n R2 2 R29 |ndependent4l y

repr esent avmethrlmgﬁm selmecbd'rkmlmo aN=al.k M}, -GH,BIH, -C(O)NRyz-, -
al koxy 5 gr avj g from about about car hon
at ons; wher ﬁﬁ)g ' Yi‘SWyRZWS’TaﬁQZNﬁ -aylgrein Rog and Ry

i ndependent Ly3eNeQ: t - Yiian
both be N, 10 B oot Sé%%“ an'dikfl e%}%%grﬁ%rwslkoxy

hydr ogen, algkaup, hasingl frona kbt \tp abrartﬁl da;hop atthHXY
hydr oxyal kyl , am noal kyl, -OH, -NO2, -503H, - SO3Na, .
CO2H or salt thereof, -NR4IR42 wherein R41 and R42 are

i ndependent kyhoRyAlERSS 1 %ydnd BJ 4 inRp¥ARh#HY N or@H provided
al karyl; 15 R32 and %’éY?nd%pend{ant Iuil ?epres%nt a P

hydr ogen, athaYeyppd Yamay neshoth berN; an al koxy group
having from about 1 to about 8 carbon atons, -OH,

SO3H or -SO3Na; R34 represents -NH2, -NHR35, vvhereln
R35 is an alRgyindR;; aidlcpdrdenys rep%@er@faﬂiyﬁrdgaﬂidh@l)‘a‘r?l’mlkaryl,

about | to about 8 carbon ato 121
- CH2- ar y| - Nega laﬂoplhoay'shrtﬂ-remaék}tloar%eﬁeﬂkylldb 1%‘5%nSOSH -

an not hi az0iof,,RE) COLEHr LR RO, SRS Bk R, are

am not hi azol'e, nobenz
am nobenzot Imdmﬁem]anﬂp hadrdganntkyh lakyl) arplabaybloe alkaryl;

R;2 and R3; independently represent a hydrogen, an alkyl, an alkenyl or
an alkoxy group having from about 1 to about 8 carbon atoms, -OH, -

SO;H or —SO3N3.;

R4 represents -NHa, -NHR3s, wherein Rys is an alkyl or an alkenyl
group having from about 1 to about 8 carbon atoms, -CHy-(CHy),
NH; or ~CHj-aryl-NH; and n is from 0 to about 10;

(h)  an aminothiazole selected from the group consisting of aminothiazole,

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

@) an aminoindole represented by the formula:
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25 (i) an am noi ndol e represented by the fornula: 80
R36 H2N N wherein R36 represents a hydrogen, an

al kyl or an al kenyl group having fromabout 1 to
about 14 carbon atons; 5 (j) an am nopyrrole
represented by the fornula: Rss \\/R37-NH2 N H
wherein R37 represents a dival ent al kyl ene group

havi ng about 2 to about
represents a hydrogen, an
havi ng from about 1 to ab

®carbon atoms and R33
kenyl group
ons; 10 (k) a

ring substituted or ¥ ubs , such as
nitroaniline or 4- am noa an ,
am noqui noline; 15 (m an am N dazole; (n) a

N, N-di al kyl phenyl enedi am ne; 20 (o} a benzyl am ne;

and (p) a benzyl alcohol. 81 18. The

| ubricating oi

addi tive conposition of claim17 wherein the aromatic

amine i s N arhergimRpstcaresentaahydrogas anpha! puat alkemyl grpup having

ol | addi t1 g COmRRRh ) B4 Chitloadfingther i n the

®

&)

| )
(m)
(n)
(0

®)

an aminopyrrole represented by the formula:

RSB\@ b Rg7—NH,
|

H
wherein Rj; represents a divalent alkylene group having about 2 to

about 6 carbon atoms and Rjg represents a hydrogen, an alkyl or an

alkenyl group having from about 1 to about 14 carbon atoms;

a ring substituted or unsubstituted aniline, such as nitroaniline or 4-

aminoacetanilide;

an aminoquinoline;

an aminobenzimidazole;

a N, N-dialkylphenylenediamine;
a benzylamine; and

a benzyl alcohol.
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5 N-aryl phenyl enedi am ne i s N-phenyl phenyl enedi am ne.

20. The lubricating oil additive conposition of claim
19 wherein the N phenyl phenyl enedi am ne i s N phenyl -

1, 4- phenyl enedi am ne. 10 21. The lubricating oil
additive conposition of any one of clains 1 to 13- _
whergei n Thedalptuatide 6il hddi)ivetompadionsiiclaiin)l 7iveherein the aromatic
pol yi sobut ene _havi ng a nupber average nol ecul ar _

wei ght (e SINPROPRCABISDEIAMME, o about 5000. 22. The

| ubricating oil additive conmposition of claim?21
wherein the nunber 15 average nol ecul ar wei ght (M)

i s 19.om Hixcubriglifg bd addivive c8RPOsiti@Bof claim 18uhéreiatthng

oi |

_ addi t.i v onposi.tion .of_ claim22 wherei.n the
Punbor A B RO e 1S NP AR YT B apout

1000 to about 2500. 20 24. The lubricating oil
addi tive conposition of any one of the preceding
cl akés wiibe bibricatinig)ofladditiveaoipositiborf/¢laim & wHerein the N-

anhydrid
additive

mal

eic

Fudh e o SE e R SR
anhydride or ester thereof. 25 26. The

| ubricating oil additive conposition of any one of the
19receding clainms wherein the nonoolefin of (i ($)481 1o 13 wherei
a 120l ef The l@gicating ail| additiveaeamppstian eloampeng job flaims 1 to 13 wherein

conpri Si
Vi scosi t

e

~ addi ti vemoteuResieigho(Mpydffrnedbdy 112 6o groac 883D. whi ch
conprises reacting 5 (A) at |east one of the foll ow ng
%Y e Wbroafin€ O QAHIFE cAROMMRb R Cyifctlh TR pumber
ol'ynmerization o conponent’s conprising: 10 (a) at
15east onevempesioteglianiverht (Minis &our atioet!S@Ro@Reut 3000.
nmonocar boxylic acid or ester thereof, or a C4-C28
di carboxylic acid, anhydride or ester thereof;

cop
-cop

20

25

23.

24,

25.

26.

The lubricating oil additive composition of claim 22 wherein the number

average molecular weight (M,) is from about 1000 to about 2500.

The lubricating oil additive composition of any one of the preceding claims wherein

(i)(a) is a dicarboxylic acid, anhydride or ester thereof.

The lubricating oil additive composition of claim 24 wherein (i)(a) is maleic

anhydride or ester thereof.

The lubricating oil additive composition of any one of the preceding claims wherein

the monoolefin of (i)(c) is a 1-olefin.
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(b) at |least one 1l-olefin conprising about 2 to 40
carbon 15 atons or at |east one polyolefin conprising
about 4 to 360 carbon atoms and having a term na
copol yneri zabl e group in the formof a vinyl,
vinyl i dene or al kyl vinylidene group or m xtures

t hereof; and 20 ﬁg) at | east one nonool efin conpound
whf-ch Adublicaing gispimpagitien spraprisinga mains aEyoynif anpil ¢fng

(1) antbppSRSREHEd SRR OBl kg
wher e tdrepaitionl prepapedobyt the Ipyshessayhich asinpdses reacting

di al kyl am no or al koxy substituted or is
unsubstituted, and containing fromabout | to about

40 carpgp_ a&t‘]@%i: gl?é)of(tﬁé fovahd¥dpoRthdle and an

N-al kyl am de o nmonoet hyl eni call y unsat urated nono-
or 83 dicarboxylic acid of fromabout 3 to about 10

carbon ato )vvhere the al I%I. ) bs]%itugint1 Cﬁftaénst'(} of
to 40 carbot at oHEIPOYT)OIHRGE R WSA RAFBSCRRPEET o
carboxylic aci dsc&ﬁpon@ﬁ@r@bﬁ@ggihg;l to about 8 carbon
atons; (4) an Nvinyl substituted nitrogen-containing

heterocyclic conpound; and 10 (5) at |east one
1-olefin conpri Sﬂa?g a?[qge{st gnetlﬂonoethylenically unsaturated C3-Czg

monocarboxylic acid or ester thereof, or a C4-Cpg

dicarboxylic acid, anhydride or ester thereof;

(b) at least one 1-olefin comprising about 2 to 40 carbon
atoms or at least one polyolefin comprising about 4 to
360 carbon atoms and having a terminal |
copolymerizable group in the form of a vinyl,
vinylidene or alkyl vinylidene group or mixtures

thereof; and

{c) at Jeast one monoolefin compound which is
copolymerizable with the monomers of (a) and (b) and

is selected from the group consisting of:

(1)  analkyl vinyl ether and an allyl alkyl ether
where the alkyl group is hydroxyl, amino,
dialkylamino or alkoxy substituted or is
unsubstituted, and containing from about 1 to

about 40 carbon atoms:;

(2)  analkyl amine and an N-alkylamide of a

monoethylenically unsaturated mono- or
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40 carbon atons or at |east one polyolefin conprising
about 4 to about 360 carbon atons and having a

term nal copol ynerizable group in 15 the formof a
vinyl, vinylidene or alkyl vinylidene group or

m xtures thereof, provided ‘that the ol efin enpl oyed
is not the sane as the olefin enployed in (i)gb); 20
(ii) a copol ymer obt ai ned $igarpesdiciasyl efdrase abat Gity ghgut 10
and conpound(i)(b) in the ' k
initiator; (iii) a copolyﬁ@?ﬁﬁﬁgésﬁ@%mﬂ§é%§§l§%%§??kg
conmpound (i)(a) w th conpoeomthigd ) (030 @rbdn giémy; i n a
non-free radical catalyzed 25 reaction in the presence

of copolyner (i) or copolymer (ii) or both; or by (b)
contacting copol yner &3’)) Odn N%Q}l&éﬁ&xaﬁiﬂé oPc!arb&grliB acids of
with the non-free radi cal catal yzed reaction product

of conpound (i) (a) and cofrpowhdut(li tp(abpuict carbon atpms;

with 30 (B) at |east one polyether aromatic coni pound
capabl e of being reacted with at |east two

monocar boxyl i c aci ds @) esiPNsvihyl8uediktute®hitibpéb c@itaining

| east two dicarboxylic acids, anhydrides or esters
thereof, or mixtures ther efterogyidicgampeyndiand east one

pol yet her aliphatic am ne conmpound capabl e of being
reacted with at |east two nonocarboxylic acids or

esters thereof; or at(5)easit l¢éasponedi-oRfib@xyiptisingabeatd,2 to
anhydri des, or esters thereof;. or nixtur%s thereqf

S
28. The lubricating oil co 8§P9}§ﬂm®Pfﬁq5?%?9?Eoyébﬁn
wherei n copolymer (i), (11 Jonrisidd db);)utf#g)%tﬁ)g‘t:ﬁ@ﬂca%éﬁhtoms

at | east one pol yether aromatic conpoun

additionally with (1) at inedsivingretcamioaldopolyoemzallegroup in
capabl e of being reacted w,th at least, one,.

nonocar boxyl i ¢ acid or esr@‘F??‘Wb?fle%YlPY‘oP"“aPé%ﬁ%%?Wi‘c
acid, anhydride or ester 1ﬁn?ﬁ&h§%foup(1fr nﬁiﬁiur@stthéleaﬁ,ﬁrovided
one aliphatic conpound capable of being reacted wt

at . that the olefin employed is not the samie as the

olefin employed in (1)(b);

(i)  acopolymer obtained by reacting compound (i)(a) and

compound(i)(b) in the presence of a free radical initiator;

(i)  acopolymer obtained by (a) reacting compound (i}(a) with
compound (i)(b) or (i)(c) in a non-free radical catalyzed
reaction in the presence of copolymer (i) or copolymer (ii) or
both; or by (b) contacting copolymer (i) or copolymer (ii) or
both with the non-free radical catalyzed reaction product of

compound (i)(a) and compound (i)(b) or (i)(c}; with

(B)  at least one polyether aromatic compound capable of being reacted with at
- least two monocarboxylic acids or esters thereof, or with at least two

* dicarboxylic acids, anhydrides or esters thereof, or mixtures thereof; and
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| east one nonocarboxylic acid or ester thereof, or

di carboxylic acid, anhydride or ester thereof, or

m xtures of (1) or (2) or both. 29. The |ubricating
oil conposition of claim28, wherein in copol yner
(ii1)(b), 15 said copolyner (i) or copolyner (ii) or
both are contacted wth the non-free radica

catal yzed reacti on product of conpound (i)(a) and

c ou : :
P onabieatte bofibmet i sk PR RRERDRYELf being reacted with
| ubri cait leag twonmmarbm{ylmfacmﬂs ar est@¥ xhemné;rcariam ldabtgwo

pol yet her aro . 0 caonpound i ved fro

ar orrat iCazRpxyHC &’r ﬁé‘)idl‘?gngm F%%'Siléf T R turgyy n‘;’e’gﬂf
N-arylphenylenedlan1ne represented by the fornula

R $ O HNRg 25 R18 is H, --NHaryl, -NHal karyl,

a Mr andhedulmicating eil getapasitainrof chajurXde whexgin m@l)@tﬂf (1) (11) or (iii)
havi ng .from carbon at ons

£r om siik{pcied Py feastarR g becorg iy SuPb R apd PBRD gty with
| SC[—I-ZNI-@) at-tedsNbieCrgatic) diNpdund ci}ﬂd@ld@ﬂbcmg-ré&d&id&bkfy ht, least one

--aryl--NH2, in which n and in each have, a
val ue fmmcarrb@mhcmdd)r@@@mhemf o diporpy i agd, anhydride or ester

hydr Oge[ﬂerﬁ n¢32) ?ﬂle,&? AN alﬂyy ﬁ@?&h%%ﬁﬁ%gé%ll > of e(l)nrg reacted with at

al karyl rrom a out

at ons. 1643} ommﬁ@ﬂﬂm Rid emersme elmtrarf dydianboxytic m;nldaanhydrlde
5 NNHZ R21 R22 Nlnvvh %2 R22each
.ndeperﬂa@ﬁﬁxt}m@%ﬁé%ﬁmﬁy Glagé o al kyl or

al kenyl radical having fromabout 1 to about 14 carbon
at ons,
29. - The lubricating oil composition of claim 28, wherein in copolymer (iii)(b),

said copolymer (i) or copolymer (ii) or both are contacted with the non-free
radical catalyzed reaction product of compound (i)(a) and compound (i)(b) or

(i)(c) in the presence of component (1), component (2} or both.

30.  The lubricating composition of claim 27, wherein the polyether aromatic

compound is derived from an aromatic amine having the following formula

(a) an N-arylphenylenediamine represented by the formula:

Rao

| T X
Ris "\ |/

Rig
Ryg is H, --NHaryl, -NHalkaryl, or a branched or straight chain
hydrocarbyl radical having from about 4 to about 24 carbon atoms
selected from alkyl, alkeny.l,_ alkoxyl, aralkyl or alkaryl; Ryg is --NHy, -
-(NH(CHy) n)mNH>, --NHalkyl, --NHaralkyl, --CH: --aryl--NHy, in
which n and m each have a value from about 1 to about 10; and Ry is

85 .




10

15

10 (c) an am no-indazolinone represented by the
formula: ONH2 HNR23\N' 15 in which R23 is
hydrogen or an al kyl radical having fromabout 1 to
about 14 carbon atoms; and 86 ----------- -----

------ (d) an am nonercaptotriazol e represented by the
formula: NN SH X Z NN H5 (e) an am noperi m di ne
repr esent ed hﬁgkolghlé alloitralkenyl, algazyl, prafigyl.-or pikaryl chaving from
whi ch R24 r n al kyl radi cal

havi ng from%ggout '{&o ab ou?l Tﬁngar bon atons; (f) an
aryl oxyphenyl eneam ne represented by the for mJI a:

kR27 R25/ 5 R26 H, --NHaryl,
- NHal- kéPlﬂ aavn%aémw@aem?segﬁ &w&lﬁRgma an

in which Ry, and Ry each independently represent hydrogen or an

alkyl or alkenyl radical having from about 1 to about 14 carbon atoms,

(c) an amino-indazolinone represented by the formula:

0 =
/>/NH2
LA

|
H

ih which Ry is hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms; and
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radi cal having from about 4 to about 24 carbon atons
that can be al kyl, al kenyl, al koxyl, aral kyl or

al karyl; RR6 is --NH2, --(NH(CH2)" )m NH2, 87

--NHal kyl , or --NHaral kyl, in which n and m each have
a value from about 1 to about 10; and R27 'S

hydr ogen, al kyl, al kenyl, al koxyl, aralKky

al kary(d) haen n@rmﬁwm@zde repTesBed b&ﬂlecfﬁ%'blﬁ at ons;

~ provided that when R25 is hydrogen or a branched or

10

13

straight chain 5 radical having from about 4 to about

24 carbon atons selected fro Ngdl kenyl ,
al koxyl , aral kyl or al karyl//then 6 must be NH2 or
-- (NH(CH2) ") mMNH2, - CH2-( ) NH2,|lor -CH2-aryl -

(g) an aromatic am neS
linked by a group, 10 L
formula: R30/=Y3 R32 R L-<\31 Yq 33 wherein L
s selected from-0-, -N=N-, MNH, -CH2NH, -C(O) NR28-,
15 (O O, -SO2-, -SCRNR29- ¢r - SCPNH-, wherein R23
and R29 independently représent a hydrogen, an al kyl,
an al kenyl or an al koxy group having fromabout 1 to
about 8 carbon atons; wherein each YlI, Y2, Y3 and Y4
are independently N or CH provided 20 that Y1 and Y2

2 hyar e, gn?%%"’mf%?i‘*ﬁ”ﬁpkar g eﬁ%“ﬁ%“?ﬁfﬂﬁ Y al koxy,

hydr oxyal kyl , am noal kyl , - -SCBH - SO3Na,
CO2H or salt thereof, -NR4IRﬁ% whereln R41 and R42 are
25 i ndependent |y hydrogen, , aryl, arylalkyl, or
al karyl; R32 and R33 i ndepen ently represent a

hydr ogen, an al kyl, an al k or an al koxy group
havi ng from about | to abott 8 cWHbon atons, -OH, -
SO3H or -SCB8Na; 30

aronmatic groups

\
—— Rux

F

in which Ry represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;

® an aryloxyphenyleneamine represented by the formula:

I

5
Rag

in which Rys is H, --NHaryl, -NHalkaryl, or branched or straight chain
radical having from about 4 to about 24 carbon atoms that can be alkyl,

- alkenyl, alkoxyl, aralky} or alkaryl; Rag is --NHy, ~-(NH(CH2)n)m NHZ,
87




88 R34 represenfs -NH2, -NHR35, wherein R35 is an
al kyl or an al kenyl group having fromabout 1 to
about 8 carbon atons, -CH2-(CH2)n - NH2 or

~-CH2-aryl-NH2 and nis fromO to about 10; 5 provided

that when R34 is -NHR35 wherein R35 is an -al kyl or an
al kenyl group having from about | . to about g?ﬁarbon

atons, t hen-—Bitalkl, or-Harafigl, 1pwhichipang n-cagh hayga vafue from
R31 is OHo ‘B%’%h I e 1
R42 is hydr %bgogﬁﬂor és’o@d%gﬁsl E}Jd%h&llbﬁl(a% ng(ﬁ&’lal%xy ’

am not hi azokrelkykloe atkadylf having fiem gbaut toahenist4 sagbapfatoms;
am not hi azol e, . i.nohenzot hi.azol e, . .
anmi nobenzot H‘ioé{tﬂea%t E‘H‘Qﬂ 2&%?1}9(@%9%&9 PY fyPrpghegd or Sfrﬂgh%l%ham
am noi ndol e Rl ﬁ‘z?ﬁﬁ% ﬁgmb%ogmw‘ o Bearb@Patoid beld&ied from

wherein R36 represents a hydrogen, an al kyl or an

al kenyl gr oslsyhalkieny, alkexyh it or alkarzl 8ign Rog masst sohH2 or -

raa. - -+ Ry Gy e e b bR 7

~divalent al kylene group having about 2 to about 6

10

15

20

25

30

an
or an (@I ke Brogayig BIRRR SHYPIISREERFE OIS ErO4BY
car bon at ong; ' t d or
unsubsti t u?gdregnelsﬁrﬁ%%’ﬁygﬂﬁr}ﬁllgg iﬂt)lltrl%llgﬁ‘l line or 4-
am noacetanilide; 5 (1) an am noquinoline; (m an

am nobenzi m dazol,e; (nl) a R
N- di al kyl phenyl ehé‘bﬁ\a\' ne;‘PJ nd N 3
<\ L: />——R34
/\\ / \ AN
R31 Y1‘“"‘_Y2 4 Ra3

Y

carbon atons and Rag represents a hydrogen, al k
g represent y dwkiﬁityagmupa

wherein L is selected from —O-~, -N=N-, -NH-, -CH2NH, -C(O)NRzs-, -
C(0)O-, -S0s-,-SO,NRyg- or —SO,NH-, wherein Rag and Rao
independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms;

wherein each Y, Yo, Y3 and Y4 are independently N or CH provided
that Y; and Y, may not both be N;

Rjgand Rs; independently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SOsH, -
SO;Na, CO,H or salt thereof, -NR41R42 wherein R4, and Ry are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl,

Rj; and Ry independently represent a hydrogen, an alkyl, an alkenyl or
an alkoxy group having from about 1 to about 8 carbon atoms, -OH, -

SO3H OF —SO;Na;
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10 (o) a benzylam ne. 31. The lubricating oil
conposition of claim30, wherein the polyether
aromatic conpound is derived froman aromatic am ne
having the following formula R20 R1I8 / \ HN 15 R s
R18 is H, --NHaryl, -NHal karyl, or a branched or

strai ght chain hydrocarbyl adl Vi abo

4 to about Bas renressats -2V bimsNERs e oY Bel?%é‘ffﬁgm?‘bﬂy%ranéﬁ(myl
al kenyl , , % tons CHa)n
o N CH2) éllmwﬁéﬁloﬁy bo‘ﬁf 1 %Klﬁful’b cal%la a (P)h@( D —
--aryl -- NI—IZNHzrmrwﬁfhhr)rH‘ﬂﬂﬂarrd mmdlnm@\le ahoutz-iDUe 20
fromabout 1 to about 10; and R20 is hydrogen, alkyl,

al kenyl , al koxyl, aralkyl, or alkaryl, having from
about 4 to ?a%@i&ed%t%émg @LNHR35%erJﬂR34 ik itk biNgh
oi | conposition of O aim30 wherein the polyether

aronati c @lﬂf%dﬂﬁ)qpéqaﬂ%lm abowrhte l@bmﬂcﬂ qa@}wryﬂjoms then either
f | a:
LIPS e O S S P

i ndependent legstroap roea@lrﬁr mz hytelidesren; oBik s\ R333TS)OH.

al karyl, aral kyl, al koxy, hydroxyal kyl, am noal kyl ,
-OH, or, -NR4A | R42 wherein R41 and R42 are

i ndepeggent ?.‘g & Kl fro ¥oREnE of Yhinothiazol
al kar yp‘lsJ fl% o’ﬂ gb epefﬁ ent&% %/m?%pr esen%’D 1nOEHAZO%E
hydr ogen, amnaioﬂoyxhzoﬂﬂmodad kminyibenzothiadiaadlk end alginwalkylthiazole;

havi ng fromabout 1 to about 8 carbon atonms, or -OH;
R34 represents NH2, -NHR35, wherein R35 is an al kyl or

an al kgpyl %%&ozﬂ&f&l’é ﬁ?reﬁén@éﬂ BPtfolmile about 8
carbon atons, - or -CH2-

N

wherein R3¢ represents a hydrogen, an alkyl or an alkenyl group having

from about 1 to about 14 carbon atoms;

()] an aminopyrrole represented by the formula:

Rss\sz j/\\ Ra7—NH;
|

H

wherein Ri; represents a divalent alkylene group having about 2 to
about 6 carbon atoms and R3-g represents a hydrogen, an alkyl or an

- atkenyl group having from about 1 to about 14 carbon atoms;
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10 aryl-NH2 and nis fromO to about 10; provided that
when R34 is -NHR35 wherein R35 is an al kyl or an

al kenyl group having fromabout 1 to about 8 carbon
atons, then either L is -NH or -CH2- NH; or R30 or
Rai is OH or NRALRA2 wherein at |east one of R4l or
R42 is 15 hydrogen; or R32 or R33 is OH 33. The

I ulbrl ::ati ng oil conposition of Claim31 wherein the

pol ye

R phart - 1 sl PN s A tronniline or 4
oi | conposi ammnaggfan@idgi m 3 1 wherein the pol yet her
aromatic conpound is derived from
4- (4-ni trophenyl azo) ani li ne, 4-phenyl azoaniline. 35,
The | UP)‘I Cafi AfinBhhinslpOsi tion of claim 31, wherein
the polyether aromatic conpound is derived from
4- phenoxyani | :Cne 25 36 The lubricating oil
conpos on_o n 0 laims 27 to 35, wherein the
po!yeth%i a??mﬂg?g%ﬁﬂﬁ¥%%ﬂ§onpound is derived from an
ial |bphat| c am no hydroxyl conpound. 37. The

ur|cat|ng oi | composition of an ne of clainms 27 to
35, wh@Pei na Nad-diggy PW@@W@FmHP?éﬁatic am ne conpound
is derived fromt-butyl am ne
di met hyl am nopropyl am ne, N-ani nopropyl nor phol i ne,
di et hy{@m napergldndng.ne, or di et hyl am noet hyl am ne.
91 38. The lubricating oil conposition of claim 37,
wherein the polyether aliphatic amne is derived from

_O?PUt y*l"h@fﬂbﬁ@atm% otleon) E’(‘ﬁltﬂoﬁ R bFa?fh |309WHéﬂelnGtﬁ6f§ﬂly§ﬂhé1(Ja“romat1c

any one of clains whereln the copoly
i s copobmpmmd(is Jerived fromhan muman@ aminghaying the fﬁikﬁ%‘f% maula
of any . one of clains 0 38 wherein
is copolynmer (ii). '
conp05|t|on Rf4—C

Ryg is H, --NHaryl, -NHalkaryl, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; Ryg is --NHa, --(NH(CH3) n}mNHa, --
NHalkyl, --NHaralkyl, --CH; --aryl--NHp, in which n and m each have a value
from about 1 to about 10; and Ry is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,

or alkaryl, having from about 4 to about 24 carbon atoms.

32.  The lubricating oil composition of Claim 30 wherein the polyether aromatic

compound is derived from the following' formula:

R30 R32
AU
R33 ‘
wherein L is selected from —O—, _N-VN—? -NH-, or -CH;NH;
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30

33

34.

3s.

36

37.

polyPl BSA, obtained by the free radical catal yzed
reaction of maleic anhydride and polyi sobutyl ene. 15
42. The lubricating oil conposition of any one of
clainms 27 to 38 wherein the copolyner is copolyner
(iii). 43. The lubricating oil conposition of claim 28

WRe| @id R, hﬁlepélmemy fepfeSénta hydrogsn, asqn eeyleslkhnybnrdlbd,
group consistin 20 (a?H an N-ar phenyl enedé m ne
sy chsor Bk e nasier -G, ol e s e 90 R

cﬁadeﬁN’f%nﬁPhxam%@F R R A

about 24 carbon atons 25 sel ected from al kyl , al kenyl ,
al koxy aral kyl or al karyl; R(2)19

_ RappdRayindpprpdantly reprgsantianydrogery ai aﬁﬂqu Mz@@- an
about%gylgrﬁ'g? asnﬂﬁ‘fr% a&'ihtg tﬁggodf‘isgﬁﬁ%g:bgag@sn dr Z‘?{Eﬂf from

al kenyl , al koxyl , aralkyl or alkaryl havi ng from
about 4 to abgut carpon atoms. 92 ---- --- -------
( bl}mafrﬁr?ﬁ@eta ﬁ%pw Sehdug lw 5‘%?/4 of a7 kP! POz
Sﬁ sm abbit? Hab&k s%%i«'boa %n%? 2CHAEOHLY, dHPE BdeaHb y
repre nt hydrogen or an al kyl" or al kenyl radi cal

hamyh@?bmndnab&mnOﬁomumaﬂﬁut 14 carbon atoms, (c) an
am no-i ndazol i none represented by the fornul a:

provided that when R4 is -NHR3s wherein Rjs is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atdms, then either L is ~NH- or -CH;-

| NH-; or Rap or Rsy is OH or -NR4;R4; wherein at least one of R4, or Rais
hydrogen; or R, or Ra; is OH. |

The lubricating oil composition of Claim 31 wherein the polyether aromatic

compound is derived from N-phenyl-1,4-phenylenediamine.

The lubricating oil composition of Claim 31 wherein the polyether aromatic

compound is derived from 4-(4-nitrophenylazo)aniline, 4-phenylazoaniline.

The lubricating oil composition of claim 31, wherein the polyether aromatic

compound is derived from 4-phenoxyaniline.

The lubricating oil composition of any one of claims 27 to 35, wherein the
polyether aliphatic amine compound is derived from an aliphatic amino hydroxyl

compound.

The lubricatingroil composition of any one of claims 27 to 35, wherein the
polyether aliphatic amine compound is derived from t-butyl amine
dimethylaminopropylamine, N-aminopropylmorpholine, diethylaminopropylamine,
or diethylaminoethylamine.
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ONH2 HN R23 H in which R23 is hydrogen or an al kyl

radi cal having fromabout 1 to 10 about 14 carbon

atons; and (d) an am nonercaptotriazol e represented by

the formula: N ~~f NH2 SH/ NN H (e) an

am noperim di ne represented by the fornul a: 93 NH2

N) NH Rea in which R24 represents hydrogen or

aI kyl radical  having from_ about o about, 14 bon. .
5 he dybricating 9?59@5%%311 ‘éfr?li’é’ili‘ﬁtqew @ﬁ%@%ﬁ?‘@%ﬁﬁﬁll’ha‘“’

the for RaR!/ Res in which R25 is

H, --NI—IarIﬁJAlﬁels ﬁg}-é(}ﬁarﬁbu@l\mg}]eénched or straight

chain radl cal ‘having from about 4 to about 24 carbon

atons that can be al kyl al keny|, al kox raI yl .
Sal 3% y| Theolgbrieatingnpy| Cmnrmlr@er&é A5%n (mﬁzg% plgims ko % wherein. the
- NHal k in which n'and meach have
Coplfinct SRRPOFEY i,

'a val ue ut 10; and R27 is hydrogen,
al kyl, al kenyl, al koxyl, aralkyl, or alkaryl, having

fropp.aborte futkiRa@OVll 2SmpRitRAN oft@FBone of claims 27 to 38 wherein the
copolymer is copolymer (i1).

10
41.  ‘The lubricating oil composition of claim 40 wherein copolymer (i) is
polyPIBSA, obtained by the free radical catalyzed reaction of maleic
anhydride and polyisobutylene.

15 42. The lubricating oil composition of any one of claims 27 to 38 wherein the

copolymer is copolymer (i1i).

43.  The lubricating oil composition of claim 28 wherein the aromatic compound is

selected from the group consisting of:
20

(@)  an N-arylphenylenediamine represented by the formula:

Roo
/

A

Rig
Ryg is H, ~-NHaryl, --NHalkaryl, or a branched or straight chain

hydrocarby! radical having from about 4 fo about 24 carbon atoms

25 selected from alkyl, alkenyl, alkoxyl, aralkyl or alkaryl;'R(2)19 is --
NHa, --(NH(CHy) n)wNH,, -NHalkyl, -NHaralkyl, --CH, --aryl--NHa,
in which n and m each hav.era value from about 1 to about 10; and Rao
is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from
about 4 to about 24 carbon atoms. '
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proVided that when R25 is hydrogen or a branched or

straight chain radical having fromabout 4 to about

24 carbon atons selected from 15 al kyl, al kenyl,

al koxyl, aral kyl or alkaryl, then R26 nust be NH2 or
-- (NH(CH2) ") mMNH2, -CH2-(CH2) NH2, or -CH2-aryl -

(h) an aromatic am ne conprising two aromatic. groups,
linked by a group, L, represented by the foll ow ng

for mul R30Y3 / 2 4 R33 94~
wher ei L .englgraﬁ?@ae repaeﬁrmag VAR o
-C(O) NR28-, - -SOZNH-
wherein R28 and nt_s,
hydr ogen, an al : eryH—gl y group
having from abgut 1 to ??5 wherein
each Y1, Y2, Ys*,&n/ i X or CH
provi ded thdt : b’ Ng R30 and
R31 i ndependently 1 7 al kyl', aryl,

al karyl, 10 aral kyl, al koxyN™hydr oxyal kyl ,

anmi noal kyl, -OH, -NO2, -SCBHi - SBNa, CO2H or salt

t hereof, -NR4IR42 wherein R4y and R42 are

|ndependentJy hydr ogen,_ al k ar aIk

al karyl ; RS’Z‘ wiHgh Ragandfiee ﬁ@%ﬂ@ﬂ%ﬂ% hydrogen or an
hydrogen, ldﬁ%'lkcn f‘raa cﬁﬂ%ng‘)ﬁom :Lﬁmﬁrl tala\SQQ'ﬂ’Mgfaﬂiéﬂ atoms,
having fr o out 1 out 8 “carbon atons, -OH,

- SBH or -S(BI\Ia R34 represents -NH2, -NHR35, wherein

R35 is, an al k | ken a f.rom about
s S8, B T WL B o
-CH2-aryl -NH2 and mis from 0 out 10; (h) an

am not hi azol e sel ect sr sting of
am not hi azol e,

in which Raj is hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms; and

| (d)  an aminomercaptotriazole represented by the formula:
N

H

(e) an aminoperimidine represented by the formula:
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am nobenzot hi azol e, am nobenzot hi adi azol e and

am noal kyl t hi azole; 25 (i) an am noi ndol e represent ed
by the formula: Rag H2ZN N H wherein R36 represents
a hydrogen, an al kyl or an al kenyl group having from
about 1 to about 14 carbon atons; 95 (j) an

am nopyrrol e represented bylﬁge fornula R38-\ F/
jR37-NH2 ~N H wherein R37 feépresents a dival ent

al kyl ene group havi ng about to 5 about 6 carbon
atons and R38 represents a rogen, an alkyl or an
al kenyl group having fr about'™NHt o about 14 carbon
atons; (k) a ring substifuted or| unsubstituted
aniline, such as nitroan)|ine or] 4- am noacetanilide;
10 (1) an am noqui nol i1fe; ) agl nobenzi m dazol e;.

15 (n) a N, N-dialky (o) a

benzyl anmi ne; and (p) - R20 44. The
| ubricating oil conp6ésjti g 43 wherein the
aromatic amne is N ary& ettedi am ne. 45. The

lubri cati ng; phich %}Pféﬁfetséxﬂg‘ hiiroSdrPdr Antdk WRAGGI Ratih€ from about

1 to about 14 carbon atoms;

(g2)  anaryloxyphenyleneamine represented by the formula:

| - X
th/;ii——;\\ ’ \\ ll¢>

in which Rys is H, --NHaryl, --NHalkaryl, or branched or straight chain
radical having from about 4 to about 24 carbon atoms that can be alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; Rag is --NHz, —(NH(CHz)n)m NH,,
--NHalkyl, or --NHaralkyl, in which n and m each have a value from
about 1 to about 10; and Ryy is hydrogen, alkyl, alkenyl, alkoxyl,
‘aralkyl, or alkaryl, having from about 4 to about 24 carbon atoms;
provided that when Ry is hydrogen or a branched or straight chain
radical having from about 4 to about 24 carbon atoms selected from
alkyl, alkenyl, alkoxyl, aralky! or alkaryl, then Rog must be NH; or --
(NH(CH2)p)mNH,, -CHp-(CHz)p —NH;, or —CHs-aryl-NH,.

(h) an aromatic amine comprising two aromatic groups, linked by a group,

L, represented by the following formula:
‘R
30 \/ /
<\ L />———'—R34
~ Rai Y1—Y2 _
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25 N-aryl phenyl enedi am ne i s N phenyl phenyl enedi am ne.

46. The lubricating oil conposition of claim45

wherein the N- phenyi phenyl enedi am ne is

N- phenyl -1, 4- phenyl enedi am ne. 96 47. The | ubricating

oi | conposition of any one of clains 27 to 38 wherein
conpound (i)(b) of copolyner (i) is polyisobutene

havi ng a nuwberindyisrsalgeterdtosr tOar-Nem-giNH-, (RHINHofC(O)NR2s-, -

from about o gbou 0. 5 4 he .l ubricati

oi | conposié&iﬁio éPé#Q? ”ﬁﬂ%?%@ﬂﬂ%hEﬂﬁﬁW%g@%gggg%ge
mol ecul ar V\ﬁﬁ%&déﬂﬂ'ﬁre?@séﬂ% QRyakipeh, 00kl Cancditlyl 30&0alkoxy
49. The lubricating oi conPosi tion of claim48

wher ei n t hegteuprbeyingfiemeahout hin ekowt 8caihengiomsg M) i s
from about 1000 to about 2500. 10 50. The | ubricating

oi | conposition of any one of clains 27 to 49 wherein
(i)(a) is awheleinagabloXy) Y& Yacind, Y anditdepadenty W €11 provided
thereof. 51. The lubricating oil conposition of claim

50 wherein %@$¥a¥“*¥iﬁ@Y§th§hﬁ9aﬁide 15 or ester
thereof. 52. The lubricating oil additive conposition

of any one of clains 27 to 51 wherein the nonoolefin

of (i)(c) iRsbnoRefindepederBly. represet hbydwiemmbiyhagryl, alkaryl,
| ubricating ojl,additive conpositi.on [ c ri
reacting (A‘j’agcﬂ’l’ PEREY *Bﬁém@’gﬁ‘ﬁr@f?laﬁ”}‘m %g*’c%g%’ yier s
(i) a copol gonia @02 el et s NR AR GAherein Ry and Ry, are
copol yneri zation of 25 conmponents conprising: (a) at

| east ~ one nisderentgntivslaogep, alkyheni.ardalkeh ocalkaryl;

nmonocar boxylic acid or ester thereof, or a C4-CZ8
di carboxylic acid, anhydride or ester thereof; 30 (b)

at | east ONR,,landlRef indescddpitlysicpisahaliydibgen, dhilledy daikenyl or
an alkoxy group having from about 1 to about 8 carbon atoms, -OH, -

SOsH or -SO3Na;

R34 represents —NH,, -NHR3s, wherein Rjs is an alkyl or an alkenyl
sroup having from about 1 to about 8 carbon atoms, -CHz-(CHz)a —
NH, or —CHy-aryl-NH; and n is from 0 to about 10;

(h)  an aminothiazole selected from the group consisting of aminothiazole,

-aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

() an aminoindole represented by the formula:
| Ras

l/

HoN

wherein Rig represents a hydrogen, an alkyl or an alkenyl group having

from about 1 to about 14 carbon atoms;
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(9]

atons or at |east one polyolefin conprising about. 4 to
97 360 carbon atons and having a term nal

copol yrmeri zabl e group in the formof a vinyl,

vinyl i dene or al kyl vinylidene group or m xtures

‘thereof; and 5 (c) at |east one nonool efin conpound

which is copolynerizable with the nononers of (a) and
(b) and is selected fromthe group consisting of: 10

(1) angp! kyky Mg R ORI ABEcabyahd Kk et her

wher e e a oup | am no,
di al kyl anmi no or al k. sybsti tut ed N

unsubstituted, and cghni ng\\ roma;a]\-br_oui‘t(fs2 | to about
40 carbon atons; 15 (2) @n al kyl amine and an

N-al kyl am de of a nonoet hy\€nically unsaturated nono-
or dicarboxylic acid of frpmabout 3 to about 10

carbon atonms where the al kyl substituent 20 contains
from about 1 to about 40 cafbon atons; (3) an

N-vi nyl car b@k@aBinde;; Rfpré&s8hR divd]entallylhe Yroup HRMgAMRUE 2 to
1 to about 8 carbon atoms; 25 (4) an N Vi nyl
subst i t ut edebovt ¢ earben atomsaind Ragrepraseris o bydiogen, an alkyl or an

about 2 1 o WL keRbhaSiBeR T Pody 7€l RERELR ol .

30 conprising about 4 to about 360 carbon atons
(k)  aring substituted or unsubstituted aniline, such as nitroaniline or 4-

aminoacetanilide;
)] an aminoquinoline;
{m) an aminobenzimidazole;
(n)  aN, N-dialkylphenylenediamine;
(0) a benzylamine; and
(p)  abenzyl alcohol.

44, The lubricating oil composition of claim 43 wherein the aromatic amine is N-

arylphenylenediamine.

45.  The lubricating oil composition of claim 44 wherein the

' N-arylphenylenediamine is N-phenylphenylenediamine.

46.  The lubricating oil composition of claim 45 wherein the N-

phenylphenylenediamine is N-phenyl-1,4-phenylenediamine.
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and having a term nal copol ynerizable group in the
formof a vinyl, vinylidene or alkyl 98 vinylidene
group or m xtures thereof, provided that the olefin
enpl oyed is not the sane as the olefin enployed in
(i)(b); 5 (iii) a copolymer obtained by reacting

2977 ecTicaloblistinerp papapaton pf pay st SEgHURF BbeR heffin compound
by (a) (ei@a&* ARBIERIR 40 olbshb@bnethdin @ FRUBC(ckagklholecular weight
(o4 In on-

or (i) ree radical catalyzed 10 reaction
i n t he(hpesfdinme abdutddp &b sbaxt 5090. or copol ymer (ii) or

-bot h; or by (b) contacting copolyner (i) or copol yner

(ii) or. both with the non-free radical .c talﬁégd
r 8¢t i dhe Pbgeating avkcompopibion q claim A yvhreip e myBlbagaverage
(i) (b) i ) g Mgt ( pol yet her
ar onat fn%ﬁec? gir?}pgvg) t@%ﬂg%ﬁgmoaﬁkggor?lg@%gg‘g? 2 O'Wi th at

| east two nonocarboxylic acids or esters thereof, or

-wth at_least two dicarpoxylic, acids, anhydrides or

10

15

20

25

30

edPer s Thadfeisatinggl spmpogition of Rl 48 WheHdn ()P B4dgec
one powo%cn%“gighgha%gg@fq AHBuf AIRAH A8 288! € of

bei ng reacted w east two nonocar boxylic

‘acids or esters thereof; or at least two dicarboxylic

acj ds, ,anhydri des, .or esters thereof; .or .m e g .
£tk e RedHETCAREE ofofomiiing Yrmvadhs, o Mo Serg rierein 0@ s a
of cl aigBafobxylb 8&ifi ShGeRed Min@ter fhekeof. (11) or (iii) is

reacted wth at | east one pol yether aromatic conpound

and 25 additionally with (1) at |east one aronmatic

caqiypour. pabl.e of bejngd.re 1t At id
bcanms et Pl ati Rt R s b R Apalifennydide

acid, efwchedefor ester thereof, or (2) at |east one

al i phati c conpound capable of being reacted with at

| east one nonocarboxylic acid or ester thereof, or i
di £2ar b&hglllricating il adfifide icdmpositien pEanyt deg eloflaingy 27 to 51 wherein the

.m xtur ?nson%t)le%%l)of%r)(cs 123 1-8feﬁ?19t h. 30

53. A method of making a lubricating oil additive composition which comprises
reacting

(A) - atleast one of the following copolymers:

(1) a copolymer obtained by free radical copolymerization of

components comprising:

(a) at least one monoethylenically unsaturated C3-Cos
- monocarboxylic acid or ester thereof, or a C4-Cog

dicarboxylic acid, anhydride or ester thereof;

(b} at least one 1-olefin comprising about 2 to 40 carbon

atoms or at least one polyolefin comprising about 4 to
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55. The lubricating oil additive conposition of claim
54, wherein in copolymer (iii)(b), said copolyner (i)
or copolymer (ii) or both are contacted with the 99
non-free radical catal yzed reaction product of
conpound (i) (a) and conmpound (i)(b) or (i)(c) in the
presence of conponent é%), conponent. (2) or both. 56.
A net hod -of i nprovi ng3@berbas algres andayings gagwal

di spersancy or both i -] [ iFQR;
engi ne whi ch conprisegn%%%?%g%ﬁg%%ﬂglgngingﬁ&#?ﬁn?ﬁe

| ubricating oil conposinyliduneooalyi whyliflcae gajupror arpmurds
of oil of lubricating vi;coaity and an effective
amount of the |ubricat®®§EdPf additive composition of
claim1l. 10 57. The lubricating oil additive

conposition of Caim4 wherein the aromatic amne is

4- benzoyl ani ne- 2{&- di atdedsbsycampndatefinogompound which is

N- (4-am nophenyl) acetam de. 58. . | ubri cat i Ol ‘
2l 1 ve composi & i on GIPCBTireRe il By FepRBERE TRy © and
15 am ne 3-nitroaniliRgelebidd frbetht BRub@Bhdi RGeSl .
addi tive conposition of ‘claim17 wherein the aromatic
conpound i s phenoxyaniline,

4- (4-nitrophenyl azo) apnkl in ~ il

60. The lubricating o{l ad%]l @h}é"r@g%@%}s{%“ﬁ%ﬁﬁyf‘ a%?lla?tﬁm&

17 wherein the aromati c cwehgetirchlky group is hydroxyl, amino,

4- benzoyl am ne- 2, 5- di net hoxyanj | i.ne or, . .

N- (4- ami nophenyl )  acet ami Halkyeino or afkoxy| substitetge op i

oif additive composition OfnsGhhd: hnia6kiSinfhelidin about 1 to
aromatic conpound is 3-nitroaniline. 62. The

| ubricating oil additive campb4d tdrbon gbmel ai m 5

‘'wherein the aromatic amne is

N- phenyl -1 , 4- phenyl enedi am ne. 30 63. The | ubricating

Oi I ad_di tive corrposi t (2gn Oin £k i dMific WREAEN AN aARE o€ a

amne 13 monoethylenically unsaturated mono- or
* dicarboxylic acid of from about 3 to about 10

carbon atoms where the alkyl substituent

contains from about 1 to about 40 carbon atoms;

(3)  an N-vinylcarboxamide of carboxylic acids of

from about 1 to about 8 carbon atoms;

€)) an N-vinyl substituted nitrogen-containing

heterocyclic compound; and

(5) at least one 1-olefin comprising about 2 to
40 carbon atoms or at least one polyolefin
comprising about 4 to about 360 carbon atoms
and having a terminal copolymerizable group in

the form of a vinyl, vinylidene or alky_l

98




10

15

20

25

30

4- (4-nitrophenyl azo) aniline or'4-phenylazoaniline. 100
64. The lubricating oil additive conposition of C aim
6 wherein the aromatic anmine is 4-phenoxyaniline. 101

(B)

©

54.

35.

vinylidene group or mixtures thereof, provided
that the olefin employed is not the same as the

olefin employed in (i)(b);

(ii1)  acopolymer obtained by reacting compound (i)(a) and

compound(i)(b) in the presence of a free radical initiator;

(iii)  a copolymer obtained by (a) reacting compound (i)(a) with
compound (i)(b) or (i)(c) in a non-free radical catalyzed
reaction in the presence of copolymer (i) or copolymer (ii) or
both; or by (b) contacting copolymer (i) or copolymer (ii) or
both with the non-free radical catalyzed reaction product of

compound (i)(a) and compound (i}(b} or (i)(c); with

at least one polyether aromatic compound capable of being reacted with at

least two monocarboxylic acids or esters thereof, or with at least two

dicarboxylic acids, anhydrides or esters thereof, or mixtures thereof: and

at least one polyether aliphatic amine compound capable of being reacted with
at least two monocarboxylic acids or esters thereof; or at least two

dicarboxylic acids, anhydrides, or esters thereof; or mixtures thereof.

The lubricating oil additive composition of claim 53, wherein copolymer (i),
(i) or (iii) is reacted with at least one polyether aromatic compound and
additionally with (1) at least one aromatic compound capable of being reacted
with at least one monocarboxylic acid or ester thereof, or dicarboxylic acid,
anhydride or ester thereof, or (2) at least one aliphatic compound capable of
being reacted with at least one monocarboxylic acid or ester thereof, or

dicarboxylic acid, anhydride or ester thereof, or mixtures of (1) or (2) or both.

The lubricating oil additive composifion of claim 54, wherein in copolymer

(1ii)(b), said copolymer (i) or copolymer (ii) or both are contacted with the
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56.

57.

58.

59.

60.

61.

62.

63.

non-free radical catalyzed reaction product of compound (i)(a) and compound

(1)(b) or (1)(c) in the presence of component (1), component (2) or both.

A method of improving soot dispersancy, sludge dispersancy or both in an

internal combustion engine which comprises operating the engine with the

 lubricating oil composition comprising a major amount of oil of lubricating

viscosity and an effective amount of the lubricating oil additive composition

of claim 1.
The lubricating oil additive compositién of Claim 4 wherein the aromatic
amine is 4-benzoylamine-2,5-dimethoxyaniline or N-(4-aminophenyl)

acetamide.

The lubricating oil additive composition of Claim 4 wherein the aromatic

amine 3-nitroaniline.

The lubricating oil additive composition of claim 17 wherein the aromatic

" compound is phenoxyaniline, 4-(4-nitrophenylazo)aniline or 4-

‘phenylazoaniline.

The lubricating oil additive composition of Claim 17 wherein the aromatic
compound is 4—benzoylamine—2,S-dimethquaniline or N-(4-aminophenyl)

acetamide.

The lubricating oil additive composition of Claim 17 wherein the aromatic

compound is 3-nitroaniline.

The lubricating oil additive composition of Claim 5 wherein the aromatic

‘amine is N-pheﬁyl-l ,4-phenylenediamine.

The lubricating oil additive composition of Claim 6 wherein aromatic aming is

4-(4-nitrophenylazo)aniline or 4-phenylazoaniline.
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64.  The lubricating oil additive composition of Claim 6 wherein the aromatic .

amine is 4-phenoxyaniline.
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