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A LUBRI CATI NG O L ADDI TI VE COVPOSI TI ON AND NETHOD OF
MAKI NG THE SAME FI ELD OF THE | NVENTI ON 5 The present
invention is directed to an inproved di spersant

addi tive conposition that is used in engine oils; and
it is al Am@mmmt;comﬁnnm%c@fmpﬁlswmmﬁvﬁamE‘
BACKGROUND OF THE INVENTION It is known to enpl oy

ni trogen cont ai MBEFHOR ¥ NEAKENGBHE SAMEer gent s i n
the 10 forrmul ation of lubricating oil conpositions.
Many of the known di spersant/detergent conpounds are
based on the reactiRIELDfOBﬂ‘}HEK‘WENﬂ(ONi nic acid or

iﬂ édrlde with an, am ne or polyam ne to produce an
R BIFS TS SrREntiemis gireled %alhmm;ﬁwd dipressanbanAditivecgompogision that

flatsed M ﬁlerssﬁquPfsedgsoc‘tﬂf%gfeH L& iR d:? %@fﬂeﬁlhﬁﬂg K Eime.

-probl em aC| ng t ricant urer
di spersancy of particulate nmatter in internal

conbusti on engi pe
particul ate mat & *- nfilter

RliY Bt
DESCR! PTI &nﬁidt—sd RELATE ll%%Fe"rkp Euégﬁé %dff“t &Et%@% fifthe
fesmulptien pf Blbacatmgsnll Mwsamhm Bvlanyaefi thg kodwn dxqu:rsmutftlet@rgent

[ri,ses f an. oi|
(bt FR TR SEdf 1B e AR PuaiBis et aghydride with an
ayine log polyh@irRad ptddabd SNalREnyAshcaMir o an hikdhPRBESARhic acid
addi tive and a dispersant additive, said conbination

feddy selepted cp@dl&l@@dﬁa@@m@neombhmfadmg(tm BBADNt

Bl B DS BRI E R GLE Sy GiubeBon s
Baibliré foimve aaiﬁnpsﬂetpaﬂitulawmauﬁrl dig:easancpmwl re@ari iefihy @igsing,

ynmer or ter mer of a C3-Cl0 al pha-nonool efin
snggeacgawlg F’{?‘? %H%‘??D&an ugat ed di ene or triene

whi ch has been reacted with a fornal dehyde conpound
and with an am no-aromatic pol yam ne conpound. 30

- @Qunt her et al. EECEHPEKEﬁKH%BHEGHHlQTEBEMTﬂ|scloses a

R TS P R 1Lk Sisei et p S aR il Fmpesiiaspihat
?ggﬂ sBOXMbjof amelist Flan @nmf%ur;tgnﬁ@efs@&ﬁt m gpﬁﬁrg)@ MRfount of a

one monoet hyl eni cal |y unsaturated conpound
synergistic combination of an antioxidant-dispersant additive and a dlSpCI'Sﬂl’lt

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 cthylene copolymer or terpolymer of a C3-Cjg 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.

Gunther et al., U.S Patent No. 6,512,055, discloses a copolymer obtained by free |
radical copolymerization of at least one monoethylenically unsaturated C4-Cyg
dicarboxylic acid or anhydride thereof, an oligomer, and one monoethylenically

unsaturated compound.
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1 - - ---ae-- - - -@Qunther et al., U S Patent No.
6, 284, 716, discloses a lubricating oil conposition
conprising a lubricant oil and a copol ymer obtained by
free radical copolynerization of at |east one
nonoet hyl eni cal Iy unsaturated C4-C6 di carboxylic acid
or anhydride 5 thereof, an oligoner, and one
ridiimsleet loy/dlg .S Rhdeyt N 552840 Hice disclosas auilbticatihe bit comphgtion
co oaner i.s, further reacted with an amne, Harrison
é?PR"BP. ing gy hbricpnprailandResopslymyp obtamed by drer gadieal gopolymerization
u . . .

B iy A R CLEE Bl i i or anhydride
ttlesrend] gmadigoimer, B0d ob¢ mioneethjdgnitalbeunsathkated compound, wherein the
C | yieri.zation of an unsaturated acidic reagent, a
fgﬁﬁg PR fregeted ﬁiﬁﬁ%ﬁﬁﬁ%tituted olefin in the
presence of a free radical initiator. Barr et al.

U.S. Patent No. 5,670,462, discloses a lubricating oi
dhaisongbale AP oRatent do. 57A24729 glisdheses a dispérsant perpelyoter aid

' € ynerized olefin.and,unsaturated carboxyli.c
bRl B R0l o e TR B S BmeRiter
iobtafried bg frea rllidal copodyraereAition BT sleviarPaREEELidic 9FRgd#, a 1-olefin,
acyclic hydrocarbyl substituted succinic acylating

aa%ﬁtl 1 a%amﬁtﬂdwéﬁﬁme thepreseaion of m Ereqjadicat mittajor.
substituted succinic acylating agent is prepared by
reacting a polyolefin and an acyl ati ng agent under
Bendt oli,dNS. Raerh Noh 41678662 elisfloséba tnbrieatigodil 4dikitive composition

tartjn olyolefin_js conyerted to the .
%ﬁﬁdﬁ%&ﬁﬁ}omﬁf ?flfe)ew% Hi7ed qlefinand ngsaperated eatboxylic
EBNAtingQBeRimcHomer With-a fPéi‘:trﬁ&‘iEall\ilgitiaﬁyr 4nd gg%osucéih%%hé’ ?gz"bared
copol yneri zing a pol yal kene an an unsaturated acrdrc
fremcparacy clicdiydogarbybsubsiétated sugeininyacylntiepagentampiod pelyiane

A T TR
phlyolgfie tin®dn acyldtig afét ®AderN@ditiondtshéh (192 a?l‘é%é 75 mole % of the

5,744,429, disclose a mxture of derivatize ,
HeRipE eakolslipincavernedtodbpbydraearbyl-suheiteled shasinie aofating
Qpps are grafted onto the copolyner. The
nctional i zed copolynmer is mxed with at | east one of
an amne, alcohol, including polyol, anm no al cohol
ctional viscosit 30 i ndex

tc. to fo rigulti-fu . ly
ﬁ‘ﬂs%%tral'a g't ateat NofybhePdll 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
dertvatized ethylene-alpha olefin copolymers, wherein functional groups are grafted

onto the copolymer. The functionalized copolymer is mixed with at least one of an

~ amine, alcohol, including polyol, amino alcohol etc. to form multi-functional viscosity

index improver additive components.

Harrison et al., U.S. Patent No. 5,112,507, discloses novel copolymers of unsaturated
acidic reactants and high molecular weight olefins wherein at least 20% of the total

2
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Harrison et al., U S. Patent No. 5,112,507, discloses
novel copolyners of unsaturated acidic reactants and

hi gh nol ecul ar wei ght ol efins wherein at |east 20% of

the total 2 high nol ecular weight olefin conprises the
O R, o S e GRSy 1Bl VR Sbp o
bre usstidias dispereyparie lulpobysyieits anidrficle sndulsh mthde used to prepare

ost-treated additives usefu|.in lubrjcatipg.oilgs: and
58@?%@1““%“%%9&?@6@@3&%@? consatl ipdubrissgngedy and fuels.

enbodi nent, the present invention is directed to an
oil -soluble lubricating oil additive conposition

prepared by the R ENEKN eacting (A)

Bt AR PAR el Bro Bt okafRRR BB rver pYabieBle o

bibipaiR diBaddabRRbnpbEIHon prtbardll gﬂgﬁro&rﬁ?which comprises reacting
nonoet hyl eni cal | y unsat ur at ed - C28 15 nonocar boxylic

acid or ester thereof, or C4-C28 dicarboxylic acid,

ydgdes gﬁeb&%{“?%llbgg%&f@gpé’g&*at | east one | -olefin

onpri sing abou hatons or at |east one
pol yol efin conprising about 4 to 360 carbon atons 20
and having a term nal copol ymnerizable group in the :
form 3} a %?wanﬁrioggﬂm% eSrradicahpoplymeTizaonot gpwppnents
or m xturegnighgof: and (c) at |east one nonool efin
conmpound whi ch 1S copolynerizable 25 with the

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

consi stin f: an al kyl .vinyl , et her an n,allyl
al kyl et hgﬁ" mhea&i“?aﬁ'h‘&‘e ’%\?‘ﬁ&?\‘hyﬁ%ﬁaﬁyi‘l&%ﬁ%ﬁeg@?zs am no,
di al kyl am no ormédde@rxyROacid Bsdstedr WeEhrO8r ¢, SC,, dicarboxa%ic

unsubstituted, and containing fromabout 1 to about
carbon atons; acid, anhydride or ester thereof;

(b} at least one 1-olefin comprising about 2 to 40 carbon atoms or
~ atleast 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’

) an alkyl 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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3 (2) an alkyl am ne and an N-al kyl am de of a

nonoet hyl eni cal | y unsat urat ed nono- or dicarboxylic
acid of fromabout 3 to about 10 carbon atons where
t he al kyl substituent contains fromabout | to about

40 5 carbon at [ f
carboxylic aci dgﬁgf %Léblrlr(?p o\étaH Lﬁﬁrﬁ%%@c%%ga&r bon
atons; 10 (4) an N Vnwylbeth)albﬁlballmdmrated mono— or dlcarboxyhc
ni t rogen- cont ai-ni ng heter cli ' and t

| east one 1-ol efin caﬂ‘é f%ioﬁba BHTt aglapnaq; FW ere
40 carbon atoms or aihe'aﬁé}ﬁfsul%ﬁﬁ;eﬁpéo\ﬁ%ﬂ ﬁ-&n%%ﬁﬁrl'tﬁ'aﬂgut 40
15 from about 4 to about "360 carbon atonms and having a

term nal copol yneri zedsben giomsp in the formof a vinyl,
vinyl i dene or al kyl vinylidene group or m xtures
t hereof, provided that the olefin enployed is not the

sanme as the ol ef3)n enpNOYigfcaBotdmitd df catbbuiylit heids of from
copol ymer - obt ai ned by reacti ng conpound (i) (a) and
conpound(i)(b) in tAROUSE & abrw 8 sarban pioms: r adi cal
initiator; (iii) a copolyner obtained by (a) reacting
compound (i)(a) with conpound 25 (i)(b) or (i)(c) in
a non-free radi 3l caiNiyizgdubsidatd pitropen-tdiRaipingdREecyclic
of copolymer (i) or copolymer (ii) or both; or by (b)
contacting copol ymetoPoungrandonol yrer (ii) or both
with the non-free radical catalyzed reaction product
of conpound (i) (a) and conpound (i)(b) or (i)(c),
wherein the cop@)yneat lcffst (nite)],-oKeiFh)compriéih'g ifom a!ﬁduhZ 8Dabout
(B) at | east one pol%(F hatllc am neI q nd
capabl e of Dbeing rea orat east one po yole ncomprlslng
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 (1)(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 (i)(a) with compound
(iX(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 (1) or copolymer (it) or both with the non-free radical
catalyzed reaction product of compound (i)(aj and compound (i}(b) or

(i)c), wherein the copolymer of (i), (i) or (iii); with

(B)  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.

4
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at | east two nonocarboxylic acids or esters thereof;
or at least two -dicarboxylic acids, anhydrides, or
esters thereof; or mxtures thereof. 4 The present
invention is also directed to a lubricating oil
conposition conprising a major anmount of an oil of

| ubricating viscosity and a m nor anount of the

| ubr i dhe pregensiinveatiot isi ale divefEddd aildmicptinpeail esnpysitidre
process _5.which.conprises reacti A) at |east one
bt °t hEoPRARr AT SEBpRErat Sf b e vkesSae ammaer
by fr g@omhadf R lubORRinY TR ddaaive @BmPhsiSHTPRP&RY By tHlbrocess
conprising: (a) at |east one nonoéethylenically

unsat Whighegmpsiseagactingnocar boxyl i ¢ acid or ester
t hereof, or C4-C28 dicarboxylic acid, anhydride or
ester thereof; 15 (b) at |east one 1-olefin conpri'sing

@out atdedsoordefithe dlovdnpospolghes or at | east one
pol yol efin conprising fromabout 4 to about 360
carbon atons and having a term nal copol ynerizabl e

roupsin t i [ '
o oy e Sy oyl 8o Mo LA Rt coronens
| east one ¢rommoimfi n conpound which is copol ynerizabl e

with the nononers of (a) and (b) and is selected from
the group consisting of: 25 (1) an al kyl vinyl ether

and an al Iy = al k\tasebRehodhen Aedibgly Rsktutat @Ui@%gi S

hydr oxyl, am no, dial kylam no or alykoxy subs ut ed
or is unsubsti tmpeetartoxglic acitd ar asterghéreofyor Elp€l¢ ditarboxylic

about 40 car bonac?&,%%ﬁr?cg or ester thereof;

(b)  atleast 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:

(1) analkyl viny! ether and an allyl alky} 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} an alkyl amine and an N-alkylamide of a
monoecthylenically unsaturated mono- or dicarboxylic
acid of from about 3 to about 10 carbon atoms where

5
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(2) an al kyl .am ne and an N-al kyl am de of a
nmonoet hyl eni cal | y unsaturated nono- or dicarboxylic
acid of fromabout 3 to about 10 carbon atons where 5

- the al kyl substituent contains fromabout |I to about

carbosylic acds of Teaes AR iRRTHER Baut Liaabgut 40
atons; (4) an N-vi nytarbtbsibidsut ed ni trogen-cont ai ni ng

het erocyclic .conpound; and 10 (5) at | east one
1-olefin conprising fromabout 2 to about 40 carbon

atons or at |ea on | ] LS - fr
about 4 to aboufjt)360%§%}éﬂk§{[’gﬂa§ﬁl{aa%?h%\b&?l’awa&mw‘ﬁfmm
term nal copol yneri zataue 1 ¢go ebgut 8ratboa af@nsn of a vi nyl
vinylidene or al kyl vinylidene group or m xtures 15

t hereof, provided that the olefin enployed is not the
sane as the ol effn expPNOXBRH dubstlchikbl l?ﬁtirodg@hi_c))m%inin heterocyclic
copol ynmer obtai néd by reacting conmpound (i) (a) agnd
conpound(i) (b) in téempredemcke of a free radical
initiator; 20 (iii) a copolyner obtained by (a)

reacting conpound (i)(a) with compound (i)(b) or

(i) (c) in a nonghreeatnadt 6 1-6RAl AR sIRAFIh @Bt tb BBout
presence of copolyner (i) or copolyner (ii) or both;
or by (b) contacti ng?0 espen stpms of pY leatt oge pelypledin compyising

or both with the nonﬁ&rﬁ%%oﬁ%%%%gf?ﬁéﬁ%&@ﬂeﬁggs 8nd having a

reacti on product of ‘conpoun conmpoun

(i)(b) or (i)(c); wetthinaBjopalyn&zable@ncupialiyefdr@rof a vinyl, -
al i phati ¢ am ne conpaound capabl e. of heing reacted with

at | east two nonocaryBxy¥deng opaktkykvigylidene graup granighires

or at |east two 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
(1)(b) or (i)(c) in a non-free radical catalyzed reaction in the presence
of copolymer (1) 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)  atleast 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 present invention is also directed to a method of making a lubricating oil additive

composition which comprises reacting
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30 di carboxylic acids, anhydrides, or esters thereof;
or m xtures thereof. The present invention is also
directed to a nethod of making a |ubricating oi

addi tive conposition which conprises reacting 6 (A)
at |least one of the follow ng copolyners: (i) a

copol ynmer obtained by free radical copolynerization of
GONposmdedss ondoBERIlloSimeopoBymet: | east one
nonoet hyl eni cal | y unsaturated C3-C28 nonocarboxylic
acid or ester thereof, or C4-C28 dicarboxylic acid,

anhydgi de 0 '
- ol ef{l% co?r%o yn% Paglﬁﬁ 3{;‘( rfé?%)l %&)’8{}’?&%&‘@‘%&} (Fomponents
atonms or actorﬂ:p&amtg one polyol efin conprising from about

4 to about 360 carbon atons and having a term nal
copol ymerizable group in the formof a vinyl,

vinyli dene(ayr 1%1@53&?/ e MofbekyISHGI ru% uﬁ'iedrﬁlgxé#r €s

thereof; and (c east one nono In co

which is copol ymenoczd:iobcghc adid bor edier tha:mmﬁ;rer €4 6h; diegrbaxydic
(b) and is select the up .consisting of. 20
(1) an al kyl WF é?ﬁas"gﬁt%%%%] al kyl et her

where the al kyI group is hydroxyl, am no,
di al kyl am no or al koxy substitut ed or is

~unsubst it ubd, aideksicmst laolnﬁn gompnsmg Aoouabout 2 ¢o atwiti 0

40 car bon at OIS,
ol o o deoreadbon b Sk Siat ondiR e 1o itising fromabout
or di carboxyl i ¢} toabat 360 d‘aﬂﬁma@&ﬁyhncﬁhdv%g&b&ﬁhmép
carbon atons where
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;

(2) an alkyl amine and an N-alkylamide 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;

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

=



10

15

20

25

30

t he al kyl substituent contains fromabout 1 to about

40 30 carbon atons; (3) an N-vinyl carboxam de of
carboxylic acids of from about 1 to about 8 carbon
atons; 7 (4) an N-vinyl substituted

ni trogen-contai ning heterocyclic conpound; and 5 (5)

at least one | -olefin conprising fromabout 2 to

about 40 car bopy)at OfBNOfinAtsubfRSed AtRgRRLYRhRIHgheterocyclic
conpri si ng from about 4 to about 360 carbon atons ang
having a terninal cepepopsdyandable group in the form

“of a vinyl, vinylidene or alkyl vinylidene group or

m xtures 10 thereof, provided that the ol efin enpl oyed
is not the sang)as itheasobsds |-BleEmpboRipeising o AdH: 2 to about
(ii) a copolynmer obtained by reacting conmpound (i)(a)
and conpound(i) (b) Hhcarhen Hpms opatdedtt ope pelyelefipgpmarising
initiator; 15 (iii) y Vi

reacti ng con‘pound (I??&)%gﬁt abggtg%inogb%poc)pna%rﬁg andhavmga
(i)(c) in a non- freetenanhab@jpol}ameaizyﬁle@rcr@aﬂtha)hnnmfhh@yl

presence of copol yner or copalymer (ii) or both
or by (b) contacting'™ Fr%ﬁ‘y(JYlﬁ’%gFe“E%wpﬁ%?“‘Wﬁ

or both with the no le
Ceaction product of nglﬁgg gﬁaqe(z&?hgt%ﬁz ERIACHERAed is not the

(i)(b) or (i)(c); wianie asB)e elefih employodn @by et her

_aliphatic anmine conpound capabl e of being reacted wt h

at | east two nonocarboxylic acids or esters thereof;

or at(il)eass cctpmylﬂé oﬂta‘i&%dllﬁ%ﬁéhdtﬁlg%@hééuncﬁ@ﬂé(ﬁ{dd%ﬁlpoﬁﬁd(l)(b)

esters thereof; m xtures thereof. Accordingly,
present | nléaéh‘tpl'éﬁﬁﬂﬁ@li)ﬁ@ &e raslicaliinifiatenynct i onal
| ubricating oil additives which are useful as
di spersants in an internal conbustion engine.
(i)  acopolymer obtained by (a) reacting compound (i)(a) with compound

(1)(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
(1)(c); with

(B)  atleast 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.

Accordingly, the present invention relates to multi-functional lubricating oil additives

which are useful as dispersants in an internal combustion engine.

DETAILED DESCRIPTION OF THE INVENTION

While the invention is susceptible to various modifications and alternative forms,

-specific embodiments thereof and are herein described in detail. It should be

understood, however, that the description herein of specific embodiments is not

8




10

15

20

25

30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wi |l e the
invention is susceptible to various nodifications and
alternative forms, specific enbodi nents thereof and
are herein described in detail. It should be

AR PR e bR i o a5 b Ty pomtary,

ithey Bidntion istte cbWee al dfiddifisHtions, bQninBlests Shl QRERativstfalPNg within

‘the contrary, the intention is to cover al

erisrisicandisedps, of shpinvenitionts defined byl theapendedeslaimg) | | ng

wthin the spirit and scope of the invention as

defined by the appended clainms. 5 Definitions The

fﬂﬁﬂmmmnag terns used mnth the description are defined

h:. The term"PILB" is an abby ion for

S@F&? 0g kras vxd "T‘#éthFéiF?ﬁ“PF’PIBg& de léedg"?? SHBBT evi at i on

for polyisobutenyl or polyisobutyl succinic

anhydride. The term "pol yPIBSA" refers to a class of

Jdip d¢rymBIB" Braplabhrediativn FirpotimbsEope of the present

i nvention which are copol yners of polyi sobutene and a

nmonoet hyl eni cal 'y 15 unsaturated C3-C28

TS @k POBIA? & 2AGhBreRTatiBR F&polyisibafhy! pofyisebuly Quccinic

di car boxylic acid, anhydride or ester thereof which
rider boxyl groups, preferably succinic groups, and

pol yi sobutyl groups. The .preferred pol yPIBSA is a

copol ymer of polyi sobutene and mal ei ¢ anhydri de

Thv ted@ by PUBSIET Rffers r i of @alﬁayﬂnérs cgg)%yeﬁu\mﬁ@n the sébpe of
gger ein nis, one_qr greater; and R4 are

REESCRUNYFSion AP ToAE Ropakisnery |0f aﬂalsowpm apgiumgroethylenically
iﬂﬁéﬁ'ttﬁgte ty@g%ﬁ)n@&@}b%yﬁc S48 Bpgst YR Bor, Blr § églgﬁi%ar@ xylic

| east 0 ut tons a n nor e
bedsanhadhmdﬁ orsSter theteofi watohrimvewarbeiyh gﬁ}upk‘gq:lref&abmcaﬁlc

hyd d t.hyl dth
Blhes 40k PSR PESLEORS Thf PrebrieaoiIBERAS hyargyat o
Bl?m%utaae zﬁﬂ%d@ic 'aﬁhﬂﬁ?d@ YohviRP the! fGedf Refulas

/\\/Y \

m R3

I

wherein n is one or greater; Ry, Rz, Rs and Ry are selected from hydrogen, 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 R3 and Ry is methyl and the other is polyisobutyl, or R and
Ry are hydrogen and one of R; and R; is methyl and the other is polyisobutyl. The
polyPIBSA copolymer may be alternating, block, or random.
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25 pol yPI BSA copol ynmer may be alter nati ng, block, or
random 9 The term "succinic group” refers to a group
hawngtheforrrula OHII -CCW I -CCZHI11 0
wherein Wand Z are independently selected fromthe

[ | or taken
?{JH%L{ ei%lalgérnz]tc g?%'l r%fers?(o;' P il %lgshl? glcnlgr%ll?cf()%ﬁ}édrl de group.
The term5 O -alkyl"” is nmeant fo include al koxy of
fromabout 1 to about 40 caybof atons, preferably from
about | to about 8 carb —Phe term "degree of
polyneri zation" refers to tijhe average nunber of
repeating structural umHtg-+ncthe pol yner chain. 10
The term "terpol ymer" refers tﬁ a pol ymer derived from
the free radical copolynerizagion of at | east 3

JThe fi fe
TR P an A us iR Rententyfile R BOMBS gtsipreansivting 9fn-Qier-CL
1D-1alpA%r tiken to%-EﬂﬁY aleaAD3S B s‘fa@élhfé%ﬁird}% g?bﬁif 'T‘B§ term "--

and havethef | owi ng structure: wher e

iQ-allgd" iseaganpio ippludoalkexynofifire sbous 1 tfrhbout éﬂmarbon atoms
" sfHP,? t ers to a disubstituted
g#f%aglly séﬁ‘%:“gﬁﬁgaggu%farb"“ Sdene ol efin, that has
the followng structure: CH2 = CR5 R6 wherein R5 and
5?1 are the sams or dlfferent and constitute the rest

e {qrm éF%fF? AL PolpmereAtion’ mifess i the Ryerags nuseber RE repeativg

is§u@ g{%@]mﬂ N§lafhe other is not. 25 The term
sucm ni m e" I's un%erst ood in the art to include many

of the amde, i mde,

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

copolymerization of at least 3 monomers.

The term "1-olefin” refers to a monounsaturated olefin that has the double bond in the
1-position. They can also be called alpha-olefins, and have the following structure:
CH,=CHR

where R is the rest of the olefin molecule.

The term "1,1-disubstituted olefin” refers to a disubstituted olefin, also called a
vinylidene olefin, that has the following structure:

CH; =CRs Ry
wherein Rs and Rg are the same or different, and constitute the rest of the olefin

molecule. Preferably, either Rs or Rg is a methyl group, and the other is not.

The term "succinimide” is understood in the art to include many of the amide, imide,
etc. species which are also formed By the reaction of a succinic anhydride with an

amine. The predominant product, however, is succinimide and this term has been

~generally accepted as meaning the product of a reaction of an alkenyl- or alkyl-

substituted succinic acid or anhydride with an amine. Alkenyl or alkyl succinimides

10
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etc. species which are also formed by the reaction of
a succinic anhydride with an am ne. The predom nant
product, however, is succininmde and this term has

been enerally accept ed as nmeaning the product of a

%Rg?&gg{;} el Bleneand nitkhen SIS in'thd £E QAR ™ ©

dumsiinentu tj@es dDsvacinimlidscarokre htddmaenials mmmésed ey ¢i@sterm of
and, are.well kno |nth§Jart Certain fundanme

L |
£ p8ech C TR Ush kst Now cb 952 081 #048, 3T 5 Ba2s7;
gy S A t
PR e 0 T 2PN 2P s, B B i are hereby
ooepraied by refered®. 673; 3, 219, 666; 3,172, 892; and
3,272,746, the disclosures of which ar e hereby 5
i ncorporated by reference. The term "pol ysucci ni m de”
Tat edrth "pRlyshieiniBAdd" irORrstb FetiChctRin Rodiee 6F Nbfecinic
group-contai ni ng copol yner with an amne. 10 The term
ZEUResoptaining eenejymerceithieamied derivative" refers to a
structure having the formula: OHUR7 - i -CL
112C- C -M O wherein R7 is selected from hydrogen,
frhe tﬁﬁn "alkdnyladryllsddudtivilc doavdariyanie"reRed to akauttufe having the
g{r gn atons, preferably at |east about 30 carbon
and nore preferably at |east 15 about 50 carbon

‘atons; wherein L and M are independently sel ected from

the group consisting of --OH, -Hd, --O-alkyl or

t aken together are S@ tddfork an al kenyl or

al kyl succi ni ¢ anhydri group. The ’rerm

"al kyl vi nyl i dene" or "al kyl i nylidene isomer" refers
to an olefin having the BgEfotGowMg vinylindene
structure: CH2 8 R9 ” ‘

wherein Ry7is selected from hydrogen, 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 L and M are independently selected from the group
consisting of --OH, --Cl, --O--alkyl or taken together are --O-- to form an alkenyl or
alkylsuccinic anhydride group.

The term "alkylvinylidene" or "alkylvinylidene isomer" refers to an olefin having the

following vinylindene structure:
CH,

Rs/ Ro

wherein Rg is alky! or substituted alkyl. Rg generally has at least about 5 carbon
atoms, preferably about 30 carbon atoms, and more preferably at least about 50

carbon atoms and Ry is lower alkyl of from about 1 to about 6 carbon atoms.

11
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wherein R8 is alkyl or substituted alkyl. R$ generally
has at |east about 5 carbon atons, preferably about

30 carbon atoms, and nore preferably at |east about 50
carbon atons and R9 is | ower aIkyI of fron1about | to

6, ons 2
H oo FRbRGR 1B RaRis &1 e 5 s b S5y Haleal B disgplve in
bIepHatis 56d ¥R niafic h?lh'o@il%hs@su%ﬁ ds ﬁib@mﬂgcmm rf@él@fnt&%nally all
such as lubricating oils or fuels in essentially al
BK@BﬁKmFons 5 The term "hi gh nol ecul ar wei ght
ol efins" refers to olefins (including polynerized
ol efins having a residual unsaturation) of sufficient
The eeml "aighurolehilame ghinaifng' eefgisho olefink @ﬁdluﬂmg olyimdrized

ojl to their _reaction praoduct

ricat ng
"T{}EP% Vil@g %)Ireéﬁuﬁlswwawqﬁ@n) abiuiciget r@%ﬂﬁ%ﬁsw@ghtr?é\ﬁéham length

lfu!l §cﬂub1il1§r FT\??rLc% oft 't(gtheg?rlefc% %nﬁod’ﬁﬁ sg'f‘#%?ﬁig c?%ﬂﬁi’sl having

ers to roups |C|en
a(&mgﬁ()c&toimmrhmretshﬁicproducts prepared havi ng such
sufficient nolecular weight are soluble in
| ubricating oil. Typically these high nol ecul ar wei ght

PR deahkiigh 1810408 WayR p%'lyalugﬁs Fef@B Q/hol 3Rk FIBIBQR (ﬁ'tsﬁﬁ'ﬁzient

preferably at | east about carbon atons. ~ These hig
molesular Wﬂlghémghtthep dheyrottydts gxepanpé ham}ag lvechdwifficient nlicrlmnlar

DER 'SR b e B TRl By B Wiy potvaion
gzﬁdppmamdam aBY Gk FORFborCdtods, Prefe RIBRS atméasgampso &&rbdh Btoms.

term"alkyl" refers to both stralght- and

Hhess brgéldn@lﬁ@ilar weihl pojradiiy groupsanayeberderiveduiomehigly molecular
&@{E%§ﬂ§&?ﬁ%§yl groups having fromabout 1 to about 6

ons and includes primary, secondary and
tertiary alkyl groups. Typlcal | oner aIkyI groups

ncl ud for anple, neth et hyl , n-

‘ﬁPBg?PmOL i gisyP NReku by 1\49\161 Rioapd Rbu%ry |m<féﬁerpsiéﬁw hydrogen
élsaqiﬁ@(ggaygl Rsdaexyl and the like. The term "polyal kyl"
refers to an al kyl group that is generally derived
from poI yol ef i ns which are polynmers or copol yners of

B0 BN e b e R o B
Preferably, the nono

The term "lower alkyl" refers to alkyl groups having from about 1 to about 6 carbon
atoms and includes primary, secondary and tertiary alkyl groups. Typical lower alkyl
groups inblude, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-
butyl, n-pentyl, iso-pentyl, n-hexyl and the like.

The term "polyalkyl" refers to an alkyl group that is generally derived from
polyolefins which are polymers or copolymers of mono-olefins, particularly 1-mono-
olefins, such as ethylene, propylene, butylene, and the like. Preferably, the mono-
olefin employed will have from about 2 to about 24 carbon atoms, and more
preferably, from about 3 to about 12 carbon étoms. More preferred mono-olefins

include propylene, butylene, particularly 'isobutylené, 1-octene and 1-decene.

12
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30 olefin enployed will have from about 2 to about 24
carbon atons, and nore preferably, fromabout 3 to
about 12 carbon atons. Mre preferred nono-ol efins

i ncl ude propyl ene, butylene, particularly isobutylene,

e I_-decene. 12 Preferred,. polyolefin
b oy e Rt e FRBO B ifuhtinene.
ReybihetccapeciabppslyRbbiten| yi sobut ene. The Lubri cating
Ol Additive Conmposition 5 One enbodi nent of the
present invention is an oil-soluble lubricating oi
Bl : 064t | gﬁ)@;ed by the process which
tﬁnp‘éﬂr}ség%n%:gac ﬁ%‘}e??-slﬁéu feast one of the fol | ow ng
Onpahbodimsnt Af@hy preseat ivpntigmie an olit@ilubddlubyicdtingeil additive
radi cal copol rjizati on of conponents  conprising:
@&PO&FMP@&%H%[@ th%ﬂ%’é?%wlé?# EANPHSES KRS at ed C3- C23
nonocar boxylic acid or ester thereof, or C4-C23
di carboxylic 15 acid, anhydride or ester thereof; (b)

@ | etddeastonne of i fellowingmopelysiensy about 2 to 40 carbon

atons or at |east one pol yolefin conprising about 4
to 360 carbon atons and having a termninal

copol g)rer i Z@pbBmith 0bRircd by TReelraditalopslyridrivatbnl of components
vinyl i dene or al kyl vinylidene group of m xtures

t hereof ; CQRAWIEHE: at | east one nonool ef i n conpound

whi ch is copol ynerizable wth the nononers of (a) and
(b) and is selected fromthe group 25 consisting of:

(1) an al Kyj vianydasteinbeiorethyimically Yhsaadrsied @thgr
where the al kyl group is hydroxyl, am no, . )
di al kyl ami no orMNoRYRYxYliGAsad ok ¢ptes dhespof; @r Cq-Cas dicarboxylic

unsubsti t ut ed, d Al ni 0 30 carbon .
atons; (2) an alky mhggggn er;th&ﬁftgl kyl ami de of a

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

consisting of’

(1) an alkyl vinyl ether and an allyl alkyl ether where the
alkyl group is hydroxyl, amino, dialkylamino 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

13
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nonoet hyl eni cal I y unsat urated nono- or dicarboxylic
13 acid of 3 to 10 carbon
atons where the al kyl substituent contains 1 to 40
carbon atons; (3) an N vinyl carboxam de of carboxylic

ds of 1 5 8 (4
. albstq tut edt nitr ogeﬁaaicg?@aﬁn C@*?P&%?%%V?Fteéﬂgalkﬂ substituent

cormpound; and 10 (5)coataiksct40aehoh-Hbmé;i N conpri sing:
about 2 to 40 carbon atons or at |east one polyolefin

conpri si ng about 4 to about 360 carbon atons -and

havi ng a term | glm

of a vinyl, VI n li %Voﬂg%a:]ﬁ \?/d iloclégpé)%ghé E‘ggg(%mo

m xtures 15 thereof,Smrmmdeﬂsthat the ol efin enpl oyed
is not the sane as the olefin enployed in (i)(b);

(ii) a copol yner obt ai ned by reacting conpound (i)(a)

and conpound(i)d@p) IQﬁlfsﬁ 19"5%&-<tbd'n%ﬁnﬁ1§qlt'efé%cyclic
initiator; 20(|||) acop ymer obtain y (a)

reacting conpound (icpfrppund;tandconpound (i) (b) or

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

presence of copolymer (i) or copolynmer (ii) or both;

or by (b) contgsyi ngy l&eRMeNOFERS b&mﬁﬁsxﬁ@ﬂ%uﬁtﬂ% 46 chobon
or both with the non-free radical 25 catal yzed

reaction product of aémep@Lﬂiélea(Si 9r(eaaolmi@ﬁmmmmg about 4 to

(i)(b) or (i)(c); w ?('6%)
al i phatic am ne conp\ggén capa oIn E}%%‘el an {T%Sl Wi th
at |east two nonocarchpalyhieizatté gouplin ﬂﬁtfemOftaem@gf,

or at least two 30 dicarboxylic acids, anhydrides, or
esters thereof, or ingtligereson aligyl dylidene group or mixtures

thereof, provided that the olefin employed is not the

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

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

in the presence of a free radical initiator;

(iti)  a copolymer obtained by (a) reacting compound (i)(a) with compound
(1)(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 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.
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14 Copolynmer (i) (a) The Mnoethyl enically Unsaturated
Monocar boxylic Acid or Ester Thereof or D carboxylic

~Acid, Anhydride or Ester Thereof In the present

i nvention, at |east one nonoethylenically unsaturated
gﬁrg§869¢nnnocarboxylic acid or ester thereof, or

A fcarboxylic acid, anhydride or ester thereof

(8 USEkk Monfuteyladieally BnsafRabd MRindctbos@R A JABF Eétky Thereof or

" Preferably the at |east one_ nonoethylenically

uns at HicatbeyylsaA adsAntidsidap Bsigr Therael d or esteg
BIAGE Brsons Myopiont 2 Eleatl 0B ARt e PoncBONE LER2"

mehesarboliliy &dd or dsfer Tiee Ol AC, o dicatbd:d1i0 hcidngnhydride or ester
@%ef rred di carboxylic acid, anhydride or ester
KEPbisfusqdtopeeparg,ihi sarolymers of eonghpeidl). Rroferablydhepteast one
d A i H
Aoty B s SRR X Sl i EBbor et kel Bordlt or G s
diearboxylig atid, atydriidé gr aster dhenéof is & dicarbaryliescidyranhydride or ester
alts wwth amonia or anmnes, formnetal salts with
8§8€ive netals or basically reacting netal conpounds
and ot herwi se function as acyl ating agents. Typically,
X and/or X is -- OH --Ohydrocarbyl, OW where M+
Fleazeasiehfosmuplae f ¢lap profeimed dicafboayheacid, anhpdrids arsior thereof is as
:ﬁﬁhag cation, --NH2, --d, --Br, and taken together X
an can be -- 20 0-- so as to form an anhydri de.
Preferably X and X are such that both carboxylic
functions can e@iter into acylation reacti®ns. Ml eic
anhydride is a pFﬁ%frred reactant. sui tabl e
reactants include ectron-defici ent efins such as
monophenyl mal ei ¢ ahhydr¢de=¢drnomefhyl , di net hyl,
‘monochl oro, nonobrdno, nonofluoro, dichloro and
di fl uoro nual ei c_@nhydri de; N-phenyl nmal eiwjde and ot her
substituted naléinides, 25 isonal ei m des; *fumaric

\?Igli':l’r%p g{m %}lél’e}i('carea ﬁliedshmg |01l‘< Milffepe}flg,rp?'g'ﬁgemlate aattlgefcét glg]edof XandX'isa
group that is capable of reacting to esterify alcohols, form amides or amine salts with
ammonia or amines, form metal salts with reactive metals or basically reacting metal
compounds and otherwise function as acylatiﬁg agents. Typically, X and/or X' is --
OH, --0-hydr0carbyl, OM-+ where M+ represents one equivalent of a metal,
ammonium or amine cation, --NH,, --Cl, --Br, and taken together X and X' can be --
O-- 50 as to form an anhydride. Preferably X and X' are such that both carboxylic
functions can enter into acylation reactions. Maleic anhydride is a preferred reactant.
Other suitable reactants include electron-deficient olefins such as monophenyl maleic
anhydride; monomethyl, dimethyl, monochloro, monobromo, monofluoro, dichloro
and difluoro maleic anhydride; N-phenylmaleimide and other substituted maleimides,
isomaleimides; fumaric acid, maleic acid, alkyl h:ydrogen maleates and fumarates,

dialkyl fumarates and maleates, fumaronilic acids and maleanic acids; and

~ maleonitrile and fumaronitrile.
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di al kyl furmarates and mal eates, fumaronilic acids and
mal eani c acids; and nmaleonitrile and fumaronitrile.
15 Suitabl e nmononers for (a) are nonoethylenically
unsat urated di carboxylic acids or anhydrides of from

S o3 PR PR LT AR SR i

aﬂl}tiﬂnd@@tﬁ‘ﬁd}m bboud ditel 28 bbby hionr¥Bleowd €roaCthe group consisting of
Eéraconl aci d, mal ei.c anhydride, itaconic anhydride,

mafeic acishi femamhgcid. ieonin acid, esergnie Addanehylenamalpuc ipgid,
h
O A 35018 sh R B 8B R Hrac ARV MM Eh

meﬁlyﬂmnmatoh;d amhydm!el andwnkAires dfttiede with one another, among which
nocarb acids selected fromthe group

E@#?f %?f%%¥%#4c acid, methacrylic acid, 10

dlnethacryllc aci d, ethylacryllc acid, crotonic acid,

al l'ylacetic acid and vi nyl acetic aC|d anong whi ch

Qitfrey B\lltﬂblmmlimmha areyhomoetiyledicalp upsasirated 6d-Cofmrambeatboxylic

bl e nonone | stas of
ARttt i o T Rt affast et Befiin PR F e i 0
din@e@lid@@lw acld, el deryib aéid &é‘rol%hi&)ﬁm@ﬁﬂ})lh@ttx@ aciitini |vmy1éi:etlc
acryl at'e, 2- eth | acryl ate, degﬁ | at e, docedyl

@féelmnatné Whl@t@caﬂmd ragthargliceacs @retp ewgeft ers of
i ndustrial alcohol m xtures of from about 14 to 28
carbon atons, ethyl nethacrylate, 2-ethyl hexyl
Aedthacgrpbpbsuitdiele yhonorichae CyGyf slkylosteadefnibnoethylenccially
met hacryl at e, nonobuﬂ% gnaleate di butyl nal eat e,

ol

esabERted s-frag RS oF Gifoe dicbordiceasids suchas iy pstrlats, butyl
5@ LRl S.c ch9 a%c Hﬁ;glf Q(}fglsa’i{ééﬁ?&%ﬁglem | %l(ﬁ bl))ct-gpgcgs aé%ﬁ{é 4hd the

ofyo
d.steuk ef mdusmzuimﬂqohohglmhemf fPorh abedhl 1ddo BB nakbo awmey cthak

| east pne.pal yol efi n_conprisi ng about .4 to 360 .car
LR T R B R N ST

Bnétiyed18atQ fdibtiyhaleatd, wdﬂoesm nﬁtlea?é dbaddydlaledgn e

group 1s enployed Sui tabl e -ol efins for preparing

wopesiciadeey! maleate apd d@etaﬂwinmbr@m 2 to about 40
carbon atons, preferably from about 6 to about 30
carbon atons, such as decene,

(b) The 1-Olefin or Polyolefin

In the present invention 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 vinyl, vinylidene or alkyl vinylidene group is

employed.

Suitable 1-olefins for preparing copolymer (i) comprise from about 2 to about 40

carbon atoms, preferably from about 6 to about 30 carbon atoms, such as decene,

_ dodecene, octadecene and mixtures of Cyo-Cy4 -1-0lefins and Cy4-Cag-1-olefins, more

preferably from about 10 to about 20 carbon atoms. Preferably 1-olefins, which are

also known as alpha olefins, with number average molecular weights in the range
100-4,500 or more are preferred, with molecular weights in the range of 200-2,000
| | 16 |
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30 dodecene, octadecene and m xtures of C20-C24

-1l-olefins and C24-C28-1-olefins, nore preferably
from about 10 to about 20 carbon atons. Preferably
| -ol efins, mhlch are also known as al pha ol efi ns,

I a e _no ar bt an .
O B RGPS B Pt e B ERATR crcking
oepghfith wik. (RAekAN gﬁes@folezﬁﬁr&lg@%m Aoud 8 it SboUP L@ carbon atoms
preferred. For exanple, alpha olefins obtained from
{hiengtheApetherssonrRioh glph@pleéas isthe pthitiene gositle proces which gives
EERRuRE LB DRAAS AJoREr 3034L oLk B e AR ot atph
tleine bmrlaarapp@pnm Ratplyetesh ay\khe@helgknm Zieplercatilye elhternal

“carbon ol th | ef by th
afefes ?%%e%&m%axn%@%s%‘f%&%ﬁ@ efalan %afiﬂﬂgfgﬁ e bl

Gz?e&l?ktys%h Mﬁc@?réf&%bl%i léﬁ%@%mztg e d)e%e ﬁs%ﬂ Bedsthe these

Intérnal olefins are“easily obtaln |
matemalsi azawrmmewiallalrpmbly@lvelﬂahha; aod becaascstJhejt offéren desurable

taIy u sili,ca. fer fins f

Wb InSIein gt pRentlE il e Hin By of e Rrpolyier n

ﬁ GoREALY. NIBaEHes ¥f Gl¥fihd xﬁ@* flso B@&n?l%?&ﬂse they offer
esirable balance of the Tength o he nol ecul ar

ta|I and the solubility of the terpolymsr in 10

SRR A0y S ol Mol P RN BB e 4 o

gbout A6®cABOY Ab Tlﬁes@pdﬁpﬁieﬁsl liage ahaniberaviehige aludddhla Skkight

0ot st gaio Sont S00HE mobikkaBele obBetesaRBETER00

&ﬁfﬁ%e oEBRARL e dlgﬁfln%ﬂs&ﬁgﬁg Gn@bt %ﬁgﬁ%ﬁ 1%&5%55%@(;;1%&1&%5(%@

of ~ but'ene, I sobut’ ene,

mcstcnvsaml otﬁﬂeqma,tthm eopdhanaivble tetissgraupthfoke clégaree beinge
t.erm na e ol i gomer, bein

g@éﬁlnt%? el b zs*wl;d%gnreo@mvu E!k%‘iiwa}di%"eﬁ Upoligopropencs and
@lié@ﬁdﬁeﬁyh‘hﬁﬁ&? oBfr8abol! 9 BPRLAPERESIRRG oS ARCGRTAREN G

m xtures of from about 9 to about 200 carbon ato and

- oligopsgbuicnes, at obtainakjo fgwmnmi@apccadingm BERABI @7 0dy

GBETSRANGD St B RS TR

dlpensekairedlso @hﬂtagﬂémslsexafr@iea hiiQrufddiof aﬂa&&ne At ot zﬁaleﬁns
m xtures of eth Iene and ot her al pha ol efi ns.

Qther aptaslepofyedatemiarsdespibaddn dt Sb"e’f’@eﬁt Now6.830,630 é/htChNI@ herein
N e I

goners
dbetrmimadried Cbﬂvﬂltlt)mi\tmﬁlbﬂlﬁbagel iparmetiob yhigalatagespigat i on

- chromat ogr aphy.

The copolymerizable polyolefin that is reacted with the unsaturated mono- or di-
carboxylic reactant are polymers comprising a major amount of C; -Cg mono-olefin,
e.2., ethylene, propylene, butylene, isobutylene and pentene. These polymers can be
homopolymers such as polyisobutylene as well as copolymers of 2 or more such

olefins such as copolymers of: ethylene and propylene, butylene, and isobutylene, etc.
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25 The copol ynerizable polyolefin that is reacted with
the unsaturated nono- or di- carboxylic reactant are
pol ymers conprising a najor anount of C2 -C8

- nono- olefin, e.g., ethylene propylene but yl ene,

0 038¥‘§ﬁ€5@%g’%5ﬁ§%b§ggv }n§ 5‘?0@%5‘9 %éb Bﬁgggbon atoms,

pRIfEably 830 900 mbsn atoply; 3k ﬁb&fpreﬁrmﬁoﬁmout 12 to
co 0 ners 0 et hyl ene and propylene, butylene, and

@@@lb §/¢9ébﬁélatQM§ 17 The pol yol efin pol yner usually

contains fromabout 4 to about 360 carbon atons,
al t hough preferably 8 to 200 carbon atons; and nore

Pined tiedidhymbleodheReight dléfiiPused B pilepdré ShecapbBinedé 6Nhie plesent
Since the high nol ecul ar, wei ght ol efins used to

’BV@B&“@TG{ a@e@élpidw%f%om iiiabgleevles of diiferent malegplar
SRR R mld AUl POA R0 g mivir o

‘ htgh amldoehr weiahit polnyglkwl foupeateraayiny modetikr wedghti Alsolrmixtures

qu{ﬂog ¥ rrwklgq ﬁts %Qﬁi’g Igﬂqu;;er{jt({%%lgg X‘rg:fo %\ngsayglfé lw\{ﬁ li)g pro%uced

nol ecul es haV|ng di fferent degrees of polynerization

“will be produced. 10 The copolyners of the present

Thnﬂ@mlyumrmdiﬁhe aresauema:gaoni bavesn okrage dygree bf pelymarigftion of

Lovcmire irarel s o LBGTP ) and et taf s} e abou

18)lo aﬂbet[\@no ol efi n Conmpound The present invention
enpl oys at | east one nonool efin conpound which is
copol ynmeri zable with the nononers of (a) and (b) and

gfkseh%mggo_é{eﬁglréogen%gmgup consisting of: 20 (1) an

viny an allyl alkyl ether where the
aIkyI group is hydroxyl, am no, dialkylamno or
| koxy substjtuted or i s unsubstituted, and, c ntalnlng

sepbirventionsmpleyat depstoneppnopieipcomneund whigh is
dé‘)?@féfﬁﬁh%aﬁl@ edlfﬁciﬁe hRRohels A\ (¥ s 8016kted frtn BE Edhup

wher e
consisting of:

(1 an alkyl 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;

Suitable monomers include the following: vinyl and allyl alkyl ethers where
the alkyl radical is of about 1 to about 40 carbon atoms are also suitable, and
the alkyl radical may carry further substituents, such as hydroxyl, amino,
dialkyamino or alkoxy. Examples are methyl vinyl ether, ethyl vinyl ether,
propy! vinyl ether, isobutyl vinyl ether, 2-ethythexyl vinyl ether, decylvinyl
ether, dodecyl vinyl ether, octadecyl viny! ether, 2-(diethylyamino)ethyl vinyl
ether, 2-(di-n-butylamino)ethyl vinyl ether, and the corresponding allyl ethers.
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the al kyl radical is of about 1 to about 40 carbon
atons are also suitable, and the alkyl radical may
carry further substituents, such as hydroxyl, am no,
di al kyam no or al koxy. Exanples are nethyl vinyl

B4 ey Mg B B PR pror oSl msaturatea

decy | sémvylor aféaﬂioh?ﬁc ad@ELHEYMm abbﬁwj toeetuaaf 10 oabarA6Ms where
vinyl ether, 2-(diethylyamn %et yl viny et her,
2- ( dithmalkik spbatithens centays fuanhghousd Weabouiﬁa cathen atoms;
corresponding allyl ethers. 18 (2) an al kyl am ne and
an N-al kyl am de of a nonoethyl enically unsaturated
Amuther gosupcifanorveers Eampised OpC,H altm abioes adl CpCapout 10

t he al kyl substituent contajns

wh
FE IS Tpies o maposiiincals astasBREatE e @mopﬁ@.ea@pw

1- 40
a%fds%ﬂﬁ?gﬁ]n des o@gﬁlzoetrﬁ%%ém M H?Hhﬁggt Urat tgd C3
dlb}ltﬂaﬂmdl-ﬂ uwtf@pqdatb,mcysﬂamﬂeameﬂhacryhuuﬂe aé-tert-butylacrylamide,

oGBS inRS abetagicenrdolbriatacoihge o Ne,

| d&ﬁdh@@xﬁ&ﬂhﬁ&?%ldé\}tert butyl acryl am de,

N-octyl acrylam de, N, N -dibutylacryl am de,
N- dodecyl met hacr yI am de and N 10

@ ooV B AR ot Glgbifidh of S RO TAEABAR Yarbon

at omatordy Anot her group of nononers includes the

follow ng: N-vinylcarboxam des of carboxylic acids of
fromabout 1 to about 8 carbon atons, such as N

vi nyl } .

N Vi acegh%? C? pﬁ&s N’cﬁ_ﬁé&%&a&&r ace ?Ig r‘ﬁlrg'lc’:arboxamldes of
N- Vi rcgmbokxylei ftcydsaifeftcmmnldmt ll‘tb\abtmtls bt dwyrhgrsogh sy de

d N [ N- b d
o 1 OSSR G oY PSP Rt FViny -
grou %&ﬁdrii&ﬁ‘@ﬂﬁfes N-Bia MAESh IR 1Rk, O g T\?\I'm\é'tHW}!)roRmnamwe

conpounds of nitfogen- cont-ai ni ng het erocyl es, “suc
N- vi ayd Nevidplpodpeonamidé.ny| net hyl i mi dazol e,
N-vi nyl pyrrol i done and N-vinyl caprol actam

(4)  an N-vinyl substituted nitrogen-containing heterocy.rclic compound; Another
group of monomers includes the following: N-vinyl compounds of nitrogen-
containing heterocyles, such as N-vinylimidazole, N-vinylmethylimidazole,

N-vinylpyrrolidone and N-vinylcaprolactam.

(5) at least one l-oleﬁn comprising about 2 to 40 carbon atoms or at lcast 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);

Suitable 1-olefins comprise about 2 to 40 carbon atoms, preferably from about 8 to
about 30 carbon atoms, such as decene, dodecene, octadecene and mixtures of Cao-Coy
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25 (5) at least one 1-olefin conprising about 2 to 40
carbon atons or at |east one polyolefin conprising
from about 4 to about 360 carbon atonms and having a
term nal copol ymari zabl e group in the formof a vi nyl ,

d Lk t
St R S o letingt PRl T drotilid ikt Al kigwags atpha
cHBEnsS it b ePdRihdle QAR VR8I Lhts ithe irddde)of o Ak 88 to
1-ol ef i ns conprise about 2 to 40 carbon atons,

ghost 00:a¢ profernd, wibmolecwlay weightsin e rengeiod from eheut 112 to

AP HESIR PR Y A AERPR AN BLIBER o e

drackingy efilayaflin olag fmhdishe shhplefeda Genedalip, thasewiefas r@igéﬁﬁ)m about
wi th nunber average nol ecul ar weights.in

| ef
| f 5)??&'83%? 0 qarkan atommnin lspsthoAngiber gourns ! ginba ﬁ?eé‘mé iy 10 ethylene

it f t

S i RS n b AR Ert, ANEER SRR offletin i

Iyl thé idimserizbtion ofxdpliar defitshevet hmapprbpﬁatc catelybtragclofs the well
may, be neral | t hese ol ef.ins

o) aﬁ’?&ﬁﬁ%&%f nteﬁnﬁ? mlgl’ﬁ% Ate espilvg tB’G'ﬁX by Shsispryerization of
dl?i&fl@ﬁns@%ﬁ D SitadRUWabRy P fuch é%t?sﬁlcﬁl Biletdsol) S1-bRfins from Cio-Cso

ene rowt h process which égl ves even nunber
eé%lrlmdrbegme these mAte@a}s@re soumcrsiadly roadilyi availatde, auyl begrase they

TSRl Br st O R ol B ARG BBy of he

tb@b@ﬁmhn ﬂdnﬁfoldﬁ Solgiits MEBdthrks ePdlefineste AlkolshiRable.
i sonerization of 10 al pha olefins over a suitable

catal yst such as silica. Preferably, 1-olefins from

- %g ecause these materials are
-%%g?g?ﬁ%rea%i@y avai |l abl e, and because they

(bcfpl‘oﬁnn]ﬁ rebesint Flbhﬁyabalpﬁam&dfﬁ%m :v&lll I&m?mhﬁﬂhodmhlch are

ar, tai the solubility of the terpolyme i
ﬁerﬁﬁﬁ&r@@@aﬂv@ﬁ but gpilimgited toy fhosp srefhods aphictiare gisclosed in
tREIIRWify pateENaRA é}je'hefélrpi‘nc&?»efaté’m re@ér@ne@oﬂglﬁégﬁ ret al.,

react ant ( ) may be prepared fromwell known methods
I\Mil EdtentNo. S92 gRPhetinther dthak, ErS Pateol Ndi $284,blLft; andGinther et

dt t t hods which are disclosed in the
aIJo t %W@Pﬁgt‘gﬁﬁgﬂﬁh. ch are herein incorporated by
reference: Harrison et al. U S. Patent No.

5,792,729; CGunther et al. U S. Patent No. 6, 284, 716;
Ingae emhediseniaf thopreggnt invigntion thetconelyNst reacwnbis@gmlyalkenyl

succinic anhydride terpolymer. These terpolymers are composed of at least one of

monomers (a) to (¢) as described herein.

Typically, the terpolymers of this invention contain at least one monomer from each
group (a) to (¢). In general, these components react to form terpolymers which can be
random terpolymers or alternating terpolymers or block terpolymers and can be
prepared by known procedures for making copolymers. Additionally, it is possible to
form a small percentage of copolymers which are composed of monomers (a) and (b)
and monomers (a) and (c). Component (a), tﬁe monocarboyxlic acid or ester thereof

or dicarboxylic acid or anhydride or ester thereof, is selected from those disclosed

.above, preferably maleic anhydride. Component (b), the 1-olefin or polyolefin, is
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In one enbodi nent of the present invention the

copol ynmer reactant is a polyal kenyl succinic
anhydri de terpolymer. These terpolyners are conposed
of at | east one of noNoner s (a) to (c) as described

PRI pfvdile, Campbhons 08, b winoleTERR i€ preliitly o inear alpha

Sle il Borft@hink Fron® hbou't 12 eeTeEAbon 4tBASE COMponents react
to formterpol yners which can be randomterpolyners

or alternating terpolyners or block terpolyners and
maki
R I PBRRIC R, SR RrRIARE Sh Sony et D o
Bmﬁrdlbmehec@agmgﬁ polyngppatiynB fronvibdal 2as ab&@ﬂp%@én@ﬁal
non rs, (a) ?nd (b), and nononmers (a) and (c).
rew@m segieapt PQW@%@?@B&’#%WF a%th&dqo nggrizatigrbfemperature
ﬁlg%g@gf or dicarboxylic acid or anhydride or ester
thereof, is selected fromthose disclosed above,

preferably naleic anhydride Component (b), the

-0 n 20 pref erabl ybut.ene. . .
’éb%‘ﬁ Sberizo ¥ Rerkbtia ot engg oty %%%Plafﬁ radictl paigator.
Extzpiides oF |s§'&dHI’e ﬁ&ﬁh@i‘iiﬂtlﬁﬁ ihifiEahe Btt:rol‘%etcgmfa&lﬁf?sr Qf&ﬁ as

atons. The degree of polynerization of the terpolyners
t@rabmvlaleypaml@tc, tanwtulaammmgecanaat@;teﬂémabpgrethmexadmgteee

b
N AT R M TR o N

piﬁﬂyﬁ&ﬁﬁﬁat@%n& BRyPIhy it #8H40 br LR BENHPSUHAS, such as 2,2 -
i ncreases. The terpolynerization is conducted in the

%P%@W@mnép Jbe indistass meg de gl dane prasty mixgire withpne
dmbHEP 0)920 ﬁfff]&tg@ ln?aﬁ?%&/ Isgsﬂre%e% 'IQ& ralm); 'th%tlglrtl% o? se a peroxide

perOX| e conpounds ‘t'bu perpiv

117 331 mhmtcyj e.pedifclon gl paoaide, dicumyl perox1de or azo type 1n1t1at0r e.g.,
A eb hut %ﬁFer et.hyl hexanoat e tertbutyl per i sobutyrate,
igqbupdIfTIG bipg nifiafoRx Persedps fos Prerariye Pprlonelm copolymers are,

0 SGRIpY, deé&ﬁb@d%cb $APANRLE 3%#) Asaalonotohgasenat e,

or azo conpounds, such 2,
ingoopiratied b mfynenm nitheir eﬁlfhetyl ”ﬁhwsatpmcgdumy cdnﬂd be askdaogmepare
e w.th,one 15 an
0B et ol g itg <8 gy &l P misiiisy ab y. the
initiator is a peroxide type |n|t|ator e.g.
dl(t butyl ) peroxide, dicunyl peroxide or azo ty
Gappt W&ﬂg ,Whergin a secp@dmlﬁfw igiemplayediy the rmhpnma@rb@ prepared

iPHRAEA HRAnEis BPARRALS A ABLYis HeQlBhh BegQPO! yer s are,

Copolymer (ii)

In another embodiment of the present invention, the copolymer reactant is a
copolymer obtained by reacting (a) at least one monoethylenically unsaturated C3-Cyg
monocarboxylic acid or ester thereof, or a C4-Cpg dicarboxylic acid, anhydride or ester
thereof and (b) at least one copolymerizable polymer composed of at least 3 olefin
molecules of propene or of a branched 1-olefin of from about 4 to about 10 carbon
atoms, having a number average molecular wéight M, of from about 112 to about
5000, and having a terminal copolymerizable group in the form of a vinyl, vinylidene
or alkyl vinylidene group in the presence of a free radical initiator.
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- 20

- copolyners (ii)

for exanple, described in U S. Pat. Nos. 3,560,455 and
4,240,916, hereby incorporated by reference in their
entirety. Those procedures could be used to prepare
20 terpolynmers. Both patents al so describe a variety
of initiators. Copolyner (i), wherein a second olefin
is enployed in the reaction, can be prepared in the

THHE pf&éifhﬂrcoﬁ&[\/ﬁl@%ﬁli@ regén't )nv\@ﬁﬁ(ﬁ'lrhré pre! gﬁé@ iy hes %m% a

bel ow. 25 ii I n anot her enbodi nent o
peectivat high W@mqu We!ghé olefipan yvﬂmh atagle prportion of unsaturatlon, at

o bta ne ctin at | east one
%%%%é%ﬁ?ﬁéosgéqe ﬂa&%gxle%@g C&onocar boxyl i c
acid or ester thereof, or &Hz4- C28 dlcarboxylic aci d,
anhydride or ester thereofffand (b) at |east one
copol yneri zabl e pol yner conposed of at least 3 olefin
30 nol ecul es of propene or a branched 1-ol efin of
from about 4 to about ;?/6grb atons, having a
nunber average nol ecul wei ght M of from about 112

to about 5000, and having a termnal copol ynerizabl e
ghengip RgantiRe afeoamalkf] a substiydted alkylydfisdffietent ohiaimldagth to give

i nyl jdene .group .i.p t resence of a free r adi cal
e e oS ey Syl B il et gy R pwerally has at
RS 9BSt 30 @H}%Bh 'abe’nsafn%féiélﬁ? at l%gst Qﬁodt %?%'énlbﬁﬁ aﬁyms zﬁ'ld Roisa

‘reactive" high nofecular weig inin
l@\nghalbyld;fd“m dwtlbﬂ tQ nlsmt 6rcatb|oo atonat w1theasmeatmated aR{6

e al ky\ conf uratlon e.g., CH2 5
a%ﬁ%ﬂ%ﬂ$s Egﬂéwhﬁ or subst?tuted
"ﬁﬂ/ﬂiéldllyoﬂae %U}S(ﬁjﬂﬁéﬁﬁl‘bd&dﬁ AbdallcPiging Ipb@aﬂk'yléﬂe ahdSyccinic groups

resulting nolecule stability in [ubricating oils and
ddias an pyarageris e nd palynyenﬁ@t@nazf 1 argzepterabout 30 car bon
atons, preferably at |east about 50 carbon atons and
RO is a lower alkyl of fromabout 1 to about 6 carbon
‘Biveopreferred tdpohymaers $idlt afitd prdsene irdeatichChave ded genkral N t he
:@resence of a free radical initiator. Typically, the

BB ymer product has alternating polyal kyl ene and
succi nic groups ,and khas anzaverage degree of

pol ynmeri zati on or| greatler. The preferred

of.Lh% presénL15nK§nqh have t he

gener al | |

C C c—=C
H

S

wherein W' and Z' are independently selected from the group consisting of --OH, --O-
-alky! or taken together are --O-- to form a succinic anhydride group, n is one or
greater; and Ry, Ry, R3 and R, are selected from hydrogen, alkyl of from about 1 to
about 40 carbon atoms, and high molecular weight polyalkyl wherein either R;and R;
are hydrogen and one of R; 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 R, are
hydrogen and one of R; and R; is lower alkyl having from about 1 to 6 carbon atoms

and the other is high molecular weight polyalkyl.
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15 formula: wz OC-ORR R4 -1 1 GCCC HHR R3
n wherein Wand Z' are independently selected fromthe
group consisting of --OH, --0- -alkyl or taken
together are --0-- to forma succinic anhydride group,
nis one or greater; and R, R2, R3 and R4 are

sel ected from hydrogen, alkyl of fromabout 1 to 20
@bpaliméf(iQ aidyte aKeMAting, Mstkhbrandaph ecul ar wei ght

pol yal kyl wherein either R .and R2 are hydrogen and
one of R3 and 124 is | ower aIkyI havi ng from about |

|
e R R o s S T
BadianeoddceReopihgndz2 preﬁoiany af thy lfollkavihg @rfmﬂun about
| to 6 carbon ato and the other is hjgh nol ecul ar

wei ght pol yal kyl 22 Cop% ymer (ii) may\be
alternating, bl ck,© 0 n _a pref rred
enbodi nent, whe anhydri de ed as the
reactant, the reacti\on pfoduce co ol yyners

ot @ 12 1 4
V\/nereinnisfrorjpab ut {I to about
100, preferablyl\fromabout 2 to aBeutR20/ nore
preferably from¥gbout 2 to about 10, and Rl, R2, R3
and R4 are sel ectved from hydrogen, |ower al kyl of
fromabout | to about 6 carbon atons and hi gher
whdreigul iaifrom about 1 to about 100, preferably from about 2 to about 20, more

predom natel y 0

preferably from about 2 to about 10, and R;, R,, Rz and R4 are selected from
hydrogen, lower alkyl of from about 1 to about 6 carbon atoms and higher molecular
weight polyalkyl, wherein either R, and R, are hydrogen and one of R; and Ry is

lower alkyl having from about 1 to about 6 carbon atoms and the other is high

' molecular weight polyalkyl or R; and Ry are hydrogen and one of R; and R, is lower

alkyl and the other is high molecular weight polyalkyl.

Preferably, the high molecular weight polyalky! group has at least about 30 carbon

atoms (more preferably at least about 50 carbon atoms). Preferred high molecular

- weight polyalkyl groups include polyisobutyl groups. Preferred polyisobutyl groups

include those having number average molecular weights of from about 500 to about
5000, more preferably from about 900 to about 2500. Preferred lower alkyl groups
include methyl and ethyl; especially preferred lower alkyl groups include inethyl.

A particﬁlarly preferred class of olefin polymers comprises the polybutenes, which are
prepared by polymerization of isobutene. These polybutenes are readily available
commercial materials well known to those skilled in the art, Disclosures thereof will
be found, for example, in U.S. Patent Nos. 4,152,499 and 4,605,808, which are herein

incorporated by reference for their disclosures-of suitable polybutenes.
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10 wei ght polyal kyl, wherein either R and R2 are
hydrogen and one of R3 and R4 is |ower al kyl havi ng
fromabout 1 to about 6 carbon atons and the other is
hi gh nol ecul ar wei ght pol yal kyl or R3 and R4 are

B G B o 530 ol SE i e SR, o
Kyetle taalhthe AR haNPRBdras1y ey 1,05 @BbtitRRH YidiHas 8 hakBer
has at |east about 30 carbon atons (nore preferably

ateragsdds obibonrbeg 598 1te aboud S6nE \Onemagiamtarkycispiu b, 1-disubstituted

r
B L BBl B8l Rulond AREs bRENGyideps o
pcﬂp:lsold&ykﬂ@se havi ng nunber average nol ecul ar wei ghts
of from about 500 to about 5000, nore preferably from
about 900 to about 2500. Preferred |ower al kyl groups

ﬁl@férm& H‘E:ecogﬁfpzméhzﬁﬂg gﬁggﬁeél' cmﬁ?ﬁ%@' %%??{eglg%\r%ﬁght polyalkyl

| ower al oups 1 n
goap ewhlcéxis déla»sasl fofm e hégh mokeomlymelght:aﬂaﬁm IThesighheolecular

| ybyt whj, ch . d t f
FEbtrIeRE S olse pestomuioR oL DRiappo bt y8 hepssb i gation are
cﬁ%ﬁff?diéﬁtﬁﬂ 10@&1@11& Eh§th%|thatKH@MQuIE19%E&ﬁ§&1t§Jﬂ ik l.;@lqblle@n and

the art. "Di scl osure$S thereof wl f ound
eoxanapble, mﬂnnmnegl offat foels and she likel Bl the Qllqhmﬂldeoesxsamgr of the

i ncor porat r renge fo eir
O B0 e SRIGP Bierp AERERGTY BirsCibobPath SBRE L % |
c‘bmpaisﬁmbspﬂefsﬁtﬂjﬂ thé ﬂkymnflﬁ@nu $ofhek QoY deleast 0% more
nol ecul ar. wei oi | uble tail in the terpolymer
meterabivapf Igast ﬁg%ioﬂth@ﬁfg@b%@ﬁlt ¢ANBRPSBICEf i n has a number
average M of from about 500 to about 5000. One
particularly useful 1,1-disubstituted olefinis a
Such -In@lsmbkebh]hutve@hpﬁbﬁﬂlmb gendraiiemiauek obsolecules havmg

| |i dene 5 pol yi sobut yl
LBaH, HelBF b e 2k Bt Nekon v Ao ek poms slong
the bl%iﬁ ﬂ?@ﬂebﬁ%ﬁﬁ'leas%&%aﬂw ﬁéi‘ 4! c%:%ﬁra'téfﬁsdalt)ﬁéjfﬁh %hﬁh %d

mol ecul'ar wei'ght ol efin. The high nolecul ar. wei ght
mﬁmlmbf m‘s@ued that Herpbegmuboobraoth pad @dmolamm along the
&‘ h n.are 10 of SulfIC ent Iq q
RhE Rt & S SRARE Bl Softenira e sipBar BegtRGes prepare

@Qhél bbl@rﬂeﬁzﬁnﬁh of &R loif Blogh XWould3 6 AR cibbf atomiehisd
i ke; and the aIkgIV|ny i dene i soner of

mﬁtfgwbgbfr@@ml%ﬁnswé itght abonb B ithalkasi cpden atpms, @a%mogﬁgamferably
f?t%{?f’(fpﬁelﬂg 0} Bﬁty%hg T addRITRS ﬁoli& xﬁka]bfé o%i?x&%%ﬂf%&igﬁe

ene“1 soner conpri'se eas
normally 1-olefins. The branch may be of from about 1 to about 4 carbon atoms, more

usually of from about 1 to about 2 carbon atoms and preferably methyl.

The preferred alkylvinylidene isomer comprises a methyl- or ethylvinylidene isomer,

-more preferably the methylvinylidene isomer.

The especially preferred high molecular weight olefins used to prepare the
copolymers of the present invention are polyié_obutenes which comprise at least about
20% of the more reactive methylvinylidene isomer, preferably at least about 50% and
more preferably at least about 70%. Suitable polyisobutenes include those prepared
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-4 carbon atons, nore

preferably at |east 70% of the total olefin
conposition. 15 Such high nol ecul ar weight olefins are
generally m xtures of nol ecules having different

nDIecuIar meights and can have at |east one branch per
| east

I th , f bl
SRR SR e prsien e SHE BRGNS thhh g
mamylvewlﬁéﬂlehsah@;f @nifthed B alghtfeedeRtads ofhe UdtaPanfYsAIR RS
&ﬁﬁﬂw carbon atons alogﬁﬂthe 20 chain. These branched

dgp &+ 3 Rptenh Nosoh ahi ¥handA.60H$08. se pol yal kenes
prepared by the polynerization of olefins of from
about 3 to about 6 carbon atons, and preferably from
Bﬁepﬁ#a%nof%pwpmab@yt 3 to about 4 carbon atons, and

referabl from propyl ene or .isobutyl ene The
H?TF BIPPVﬁom%wezféﬂ) the @qumt TRYRRLigY sprapased horeagiingan

e Sid ABunsdtitaet 2560 E%anpgﬂ t?{e/ pgéé e DPQ e :l‘a(il?al ?129%1 The

su rom about
Izrbmss oPthe @rdparatlan offsopuigmpr @) é destiybeden Makrisoin¥.S. Patent No.

Iv1n | i dene i soner conprises a nethyl -
ﬁef‘??{y V@f%}ﬁ PerainFraRired DYTSTEonse o £ BTGt he
nethyIV|nyI|dene i somer. 30 The especially preferred
hi gh nol ecul ar wei ght ol efins used to prepare the

"Esgetgiienmeaydfe qonduqiecbs@hempma@ne obaboat 30561ty rbali 21 8Has

BB C AR abRGh OF cyF AhndSPs e ek oL PR g dgersely

mbgutioRd % @ﬂﬂi)erdﬁiﬁ'é eA@croe&lﬁg@bhy 1183 preRash hadhaubled@% weight
Sui t abl e_pol yi sobut enes i nclude those prepared 24

@ePEReErY it advanipgraus tyspiydpReRtcRePIgPmatIaHIres.

pol yi sobutenes in which the nethylvinylidene isoner
conprises a high percentage of the total conposition
The reabdion mayede dondlhd:t&i nd%a,tthﬂtls Woth thé hﬂ@?rnéiﬁ&llim\del ght olefin,

ag q?%ac?tg%ﬁaa)ﬂséﬁ gll‘r?e&@%%g oA eql H\I,tlé;%p}’qmr fzglo and then

Sgﬁ@@g{@grgxugﬁgg{ﬂep‘gu@n ol efin and an unsaturat ed
acidic reactant in the presence of a free radical

initiator. The process of the preparation of
ARSaY TR glagdetiof e comftead i bisPp i splyBhs etuae
thak el QR th@rdabt%nt% ki fRE Yadiddd initiator are soluble and include acetone,
tetrahydrofuran, chloroform, methylene chloride, dichloroethane, toluene, dioxane,
chlorobenzene, xylenes, or the like. After the reaction is complete, volatile
components may be stripped off. When a solvent is employed, it is preferably inert to
the reactants and products formed and is generally used in an amount sufficient to

ensure efficient mixing.
Alternatively, the reaction may be conducted in a diluent, such as mineral oil, as long

as the diluent does not contain constituents that interfere with the free radical

polymerization, e.g., sulfur compounds, antioxidants and the like.
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The reaction may be conducted at a tenperature of
about -30C to about 210C, preferably from about 40C
to about 160C. The degree of polynerization is
inversely proportional to tenperature. Accordingly,

tp Boreel s iotieetiot] ey BynEhay Shfits riar mdo such

ihiCIATREY A6 wceﬁ fknml’ﬁ il 1R Ak BokWeOEY, FIRYhBR e &P ReY 64036kl RAAktor may
that is, both the high nolecul ar vei ght ol efin,

baentineacodebctha seactipw temerdteempleiedal i nitiator are
conbined in the proper ratio, and then stirred at the
reaction tenperature. 20 Alternatively, the reaction
The prdferrabitebieidRal initiztors atebe beroSidet tapd polsmleﬂwio& 1n1t1ators
include those in which the reactants and fres di.ca
and the a&?ﬁyp kR nahaorSnBP@aBoraeaék%% ¢ used to nitiate the

r%a‘”ch ﬂqlfiyglgs E&Jr an, chloroform nethylene chloride,
or oet hane, toluene, dioxane, chlorobenzene,

xyl enes, or the like. After the reaction is conplete,

oIatllde nent s be stri ed off. When a
TH8 PGoRdeEPE TR TAyis! 1 patpcan b BBt OF inpugapicy (e 038N,
haPiag fﬂfmgeﬁe@nfbrﬁmd #G OORQS WhReke R)Jidl sy IRNRE A aleal SRR §; s

~an anount sufficient to ‘ensure efficCient m xing
- seleeted fram the ggouptChesmtemf hydrqml; apdanyoerganic aalical. B\oth Rlz and

such .as, mn

Koot o B Pufins, R Ry Bhproofhop Pk afT ad Dol Bifbyie
if deSRed, @ﬁﬁbs@l@ienﬁosuﬁl‘?hé’ﬁﬁ?égd@tét@ PrefRrred perddidedl include di-tert-butyl
corrpounds antioxidants and the |i ke 25 I'n general,
p@#ﬁ)éld@o@lemwh?qr%ﬁmnd diferbemylperedded by any free
radical initiator. Such initiators are well known in
the art. However, the choice of free radical initiator
Bxamlpleb eg bihéd ﬂﬁiﬂbl&@eh}tadd?ﬁw?ﬁhdﬁ he gJay enpkmiting iclude benzoy!

oye The, preferre ee-radi |n|t t rs are
PFWéldﬁelaBsﬂygBefPWé ﬁﬂg?ffﬁ%%é‘ftb”d??f?’ﬁﬁ?ﬁ 2¢blichiomhnzal

{

R R R S R e e
apadyldwidametoxpde; Uieigrlpadiatbonaiet fedicoy butyh pérbenrogtenped Ge
l'. norgani c, the organic 10 having the general fornmula:
'RE2 OORL3 where RI2 is any organic radical and R13 is
sel ected fromthe group consisting of hydrogen and any

organi c radical. Both R12 and
The azo-type compounds, typified by alpha,alpha’ -azobisisobutyronitrile, are also

~ well-known free-radical promoting materials. These azo compounds can be defined as

those having present in the molecule group --N=N-- wherein the balances are satisfied
by organic radicals, at least one of which is preferably attached to a tertiary carbon.
Other suitable azo compounds include, but are not limited to, p-
bromobenzenediazonium fluoroborate; p-tolyldiazoaminobenzene; p-
bromobenzenediazonium hydroxide; azomethane and phenyldiazonium halides. A
suitable list of azo-type compounds can be found in U.S. Patent No. 2,551,813, issued
May 8, 1951 to Paul Pinkney.

The amount of initiator to employ, exclusive of radiation, of course, depends to a

.. large extent on the particular initiator chosen, the high molecular olefin used and the
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R13 can be organic radicals, preferably hydrocarbon,
aryl, and acyl radicals, carrying, if desired,
substituents such as hal ogens, etc. Preferred

peroxi des include di-tert-butyl peroxide, dicunyl

eroxi de...and di-te ero e. a
BaH <SG Shourgl i aeeiaRE R iy s gette 000C1 and
0.2:Wirkd18:00f hifiglod g@f RER 2P ¥éidicheiParit ARith bR anﬂﬁh%e@l@een
other tertiary butyl peroxides; 2,4-dichiorobenzoyl
05kandt0.19:2r t i ary butyl hydr oper oxi de; cumene

hydr oper oxi de; di acetyl peroxide; acetyl

hydr oper oxi de; di et hyl peroxycarbonate;. tertiary butyl

Wﬂmﬁﬁmﬁhﬁon &mi)eiahﬁe mafdt b &ifficidhey highd WiRek doWh thetdRiator
pified b al pha' -azob|3|sobutyron|trlle are

ta ipkastuce e Wf-‘émefrﬁ@@alﬁ Ko capmplecwing brnzark Reroxdesas the
TRSES e RachENIFRLE PO, GRLARIBers KRR T,
ma’eabtydﬂt\aceﬂﬂ sfbami P Cand 2bowt\B 50F highiec andidiveatempeadtures can be

st one .o ichis eferabl att ched t o
?lfeﬁrfys‘efaﬁ 0ad Tepgr! (STIPHABIE BEing PRSWERAAREA! 20°C and
abb&d 200, it ﬁfe@reﬁ%mbérﬂ@u?é%%eﬁ%en%bout 50°C and about 150°C.

bronobenzenedlazonlun1f uor obor at e;
p-tol yl di azoam nobenzene; p- bronnbenzenedlazonlum

droxi de: azonet enyl.di a j,des. .
TRl Pres QP SRRERS 1 eR R Bt B i i bhse
PeksturePadrPbrelie vany bebwdthaboht$8shhedd aﬁ@YO(Bpmé— gpHighér.

Paul Pi nkney. The anmount of initiator to enpl oy,
excl usive of radiation, of course, depends to a Iarge

18R EE; l?ﬂmtqu‘,lﬁ%ﬁ%iggfglc%;ﬁ {orl‘ éulﬁggﬂ : eac Pall);&?nod]%tl ons.

Iecu arole I'on-“con

~ cohersiswaf the @ﬂdﬁ:l’ﬁ:ﬁcﬂztﬂt @ﬁs hrgih mdilb(tulﬁtvﬁdflgl&rcéefhﬁtomﬁlymer The

0.001:1 and . O, les of initiator per nole o

reaciign imedsgitahle be&wqeﬁ e ard 2t Bautsnvith P?f%ﬁt%%ﬁm times

t@n@gﬁz¥méﬁ§ Qui0: 1. 5 The polynerization tenperature
must be su gl0|ently hi gh to break down the initiator

to produce the desired free-radicals. For exanpl e,
u5| X|de as th itia the reacti
S ptie dleasLRpbtaa huar Vs ihernte Goten The
hpg}ﬁﬁs}eanbﬂ/wagﬁm&ih %@i@iﬂ re8&5nt 24iveRb Bt indRftor tad e brapsit
| ower tenperatures can be

together in any suitable manner. The important factors are intimate contact of the high
molecular weight olefin and acidic reactant in the presence of a free-radical producing
material. The reaction, for example, can be conducted in a batch system where the
high molecular weight olefin is added all initially to a mixture of acidic reactant,
initiator and solvent or the high molecular weight olefin can be added intermittently
or continuously to the reactor. Alternatively, the reactants may be combined in other
orders; for example, acidic reactant and initiator may be added to high molecular -

weight olefin in the reactor. In another manner, the components in the reaction

mixture can be added continuously to a stirred reactor with continuous removal of a

_portion of the product to a recovery train or to other reactors in series. In yet another

manner, the reaction may be carried out in a batch process, wherein the high
molecular weight olefin is added initially to the reactor, and then the acidic reactant
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‘enpl oyed, a suitable broad range of tenperatures being

bet ween about 20C and 10 about 200C, with preferred
tenperatures between about 50C and about 150C. The
reacti on pressure should be sufficient to maintain the -

sqlvent.in the |iquid phase.. Pressures can, therefor
Pae iRl are Hidsd ErodiHboRERME. TheICRUEPRISR glsg SupighR ke
phace 1H 8 thRBE IR rehdiBwhdte HRUBN pondtif hleG8d atlofe bERMKE points
in the substantially conplete™ conversion of the
adaigihetubeact ant and hi gh nol ecul ar weight olefin to
copolynmer. The reaction tinme is suitable between one
and 24 hours, with preferred reaction tines between 2
M@F@rs. 20 As noted above, the subject reaction
I's a solution-type polynerization reaction. The high
Inene embadimgat, gorolynerfreactans €iiiyicobtained nd copebime nbtaingg by
r r s [ .
GLchiPb b8t OB Mo BT or flc PR ML el
databyzod glactisminahep@Eenoe bHbdpobinedri(iy cakdpagmel (¢) bebathantby (b)
in the presence_of a free-radical producin %%]té?g ial,.

cpPRCHRgRApPmeT (i Pr esptire (ikerbasla W dhg pensies ctalpzed
J N ARy lefinis

rg%chgg ﬁédl@l&@t:‘(ﬁ‘lc%)fﬁ IO\%)%! ltg%gan %&?@E{éﬁ?@c(%gib@} eact ant,

dnitiator and sol vent or the high nol ecul ar wei ght

}9| efin cap.be added. intermittently or continuously to

tRRAT PR U OPORIMEE(Wilt i vel y, the reactants may be

£ BFARERTEr the pRpBRTion Bf EPoBimdr@ii) $X@EBised, fiff ieRarfiple, in Harrison,
reactant and initiator may be added to hi gh nol ecul ar
efiel..JhS. BateritiNe. 5454 1380,rvelzich trhergin ingarnorated gzﬁmf@m}cetlﬁets
ecglrrgﬁnnents in the reaction 30 m xture can be added

con ‘nuously to a stirred reactor with continuous

renmoval of a portion of the product to a recovery

train or to other reactors in series, |n yet_ another

TrRraress siepra) ahoxesanginpeagted oletiny pensepllyithe migrephipdered olefins,

P R R R PR A B RS,

I nit e reactor, acl
unsatoiatedtC;A7,s arthotdrborytic tacidt v restar therdf el (graediahibpxyhceacid

time., The reaction can al so suj.tably. take | a in a
¥ g ey BESTwdbeet Wy o Fesical ppineceraree Rt o
Ry 1efRE Ry RfafllrSted 8L-9NPmbhEcabiSlic aciFRP et BErebf, lok L£s-Cos
I n oné enbodi nent, copolyner reactant (iii) is . ]
disaraixybiel adig oparc apyydsidesr esbir sheveaf, wyder thermal conditions, i.e., at
temperatures of from about 180°C to about 280°C. These conditions are similar to
those used for preparing thermal process PIBSA. Optionally, this reaction takes place

in the presence of a strong acid, such as sulfonic acid. See for example U.S. Patent

No. 6,156,850.

Optionally, a solvent may be used to dissolve the reactants. The reaction solvent must
be one which dissolves both the acidic reactant and the high molecular weight olefin.
1t is necessary to dissolve the acidic reactant and high molecular weight olefin so as to
bring them into intimate contact in the solution polymerization reaction. It has been

found that the solvent must also be one in which the resultant copolymers are soluble.
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(a) reacting conmpound (i)(a) with conmpound (i) (b) or-
(i)(c) in a non-free radical catalyzed reaction in
the presence of copolyner (i) or copolyner (ii) or
bot h; or by (b) contacting copolyner (i) or copolymer

Sl Solvents et g Gt ar Toireds btaCabis sane Hom about
€ o) dbBlit 2 catbon(s8dms; kEREAKAORoIA fab&ﬁ Bab ¥BRt S(dairBo}n afoms;
process for the preparatlon of copolynmer (iii)

,@éémplct@wratﬁfbahléwaﬁﬂ!helogmat@dalmdrcmrbons baving fromLabgut 1to

b
PR Lokl gefind Bl et i 15 Ay 15 3bAR 5o Homs
b mb@e,cu&nBF' URieaCs Qﬁbaﬂi Eeduid undke ey cvhltioh$16f podyiferization. In
hi ndered olefins, i.e., the beta- wg%lldene t hat do

’fh%fhhaba@nat@déa’drqcyrhwa fthet rdogen atstme/rnlycen adjacent carbon
er e ?ltclﬁyg rﬁ %Eﬂtgpcar Og&xl?ﬂce'ag% %g{ gfos%fveﬁlsltnﬁgt be such that

zacdm)cﬂa:sbbbe th achdit esactahieaneldfigh moltbenlaf weight aleffic &l addition to the

condi tion are_reacted wt nmonoet hyl epi cal | y
TGRS fORPREPES Té%g]#mfide%ﬁ‘ YerEtodigkimgleculat wight olefin i

sut8816 8wk 1%&%80 1968 lﬁgf%ﬁlfb&%& LY 1%dainhydr i de

or eSter thereo under t conditions, i.e
tenperatures of from about 180C to about 280C. These

AR s OBt HebioR hkeitnet Bevin G0 AP0 [ 5haBl S PRROT oms

. ARl AcsaBPated dichRriRA8S ﬁﬂﬁﬁcaﬁbor% Kb n%'ﬁlm@ﬁlb(ﬂu 198/ 8Bb @S, more

sul fonic acid. See for exanple U. Pat ent .
reciemblysisem abpitilgnaboyg 3, earben stems. nay be used to
di ssol ve the reactants. The reaction solvent nust be
one whi ch dissolves both the acidic reactant and the
Hyiagipla3wif egitdbir sonvehghticlades bitare ndirhited 18: Nnecessary to
di ssol ve the acidic reactant and hi gh nol ecul ar wei ght
olefin so' as to bring theminto intimte contact in
ithe selut | PRGHOBetheiAS: fRen
f oun H}a% gﬁhgégs% g%’czlﬁ%rfugféﬂ{ %dge&gngklen V\hr(lg?ﬁ t he
r esulmaintlisolopelkyiore;s are sol uble. 28 Suitable :
solvents include |liquid saturated or aromatic
hydr ocar bons having from about 6 to about 20 carbon
2at Ominrodfzﬁicqgﬁﬁm%bhﬁgué}{ LMbabeM; xFlehe, ARWherr; car bon
at ons l'iquid saturated ali phatiic di hal ogenated
hydrocarbons havi ng from about 1 to about 5 carbon
32 O, ek TR A6 red B ESABBY oD B forterfiherlOU 3
dibromomethane; 1-bromo-2-chloroethane; 1,1-dibromoethane;

1,1-dichloroethane; 1,2-dichloroethane; 1,3-dibromopropane;
1,2-dibromopropane; 1,2-dibromo-2-methylpropane; 1,2-dichloropropane;
1,1-dichloropropane; 1,3-dichloropropane; 1-bromo-2-chloropropane; 1,2-

dichlorobutane; 1,5-dibromopentane; and 1,5-dichloropentane; or

4. mixtures of the above, such as: benzenemethylethylketone.

- The copolymer is conveniently separated from solvent and any unreacted acidic

reactant by conventional procedures such as phase separation, solvent distillation,
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5 per nolecule. By "liquid' is neant |iquid under the
condi tions of polynerization. In the dihal ogenated
hydr ocar bons, the halogens are preferably on adjacent
carbon at ons. By "hal ogen” is nmeant F, O and Br. The

anmount S such t hat can
PR iand Phe B8, MRl RisgrSThe eetts apd g BRdpfbe used
dFinddRé Fea&ibr O the resul ting copolyners. The vol une .
ratio of solvent to high nolecular weight olefin is 10

suitably between 1:1 and 100:1 and is preferably

P ARty g R Pic gt ST R0SEERT y RS bl

@pdlyniee rendtadt @) @ctuql,l i€ BereEdRgireshrétyslr @maﬁb@raﬁ wetvindgn

fron1about 1 to about 5, nore . preferably fron1about 1
Rrgoessesinclading thegnsthad disglosedovithin e exarap e»st!}mem well-known

ORI U, UAIRARE OS] BT L eSS

chhatinatiet bydcesdkast y. gkéj Sriéa,‘[en?iﬂ\h?. 3 HQ;&?@} iacombination of the

il o6 Hladhason aFoairalen apab s Rrenhto. Lo Sty

| s‘i‘ﬂoﬁE OB SR Bee, i DUNTPARLIRHE 3,819,660 and 6, 156 ,850), and free

brono- 2- chl or oet hane; 1, 1-di br onoet hane;
mdmald:rommsé@ehageU 9, Patcatt Dok, B 2864 199reed 5,319 030) Such
Jbronn

ol Rp OB RATR) P At TRES RS o 1S, Dtgnt Nos.

4219, 664, TR ERNE well ﬁh@gmkam&awg@aucts adducts having

1- br ono- 2- chloropropane 1, 2- dichl orobut ane;

aik@y&rlm@ﬁkspbww adgueted watheat leastdr bpspinimeroupsy pesglkenyl-
f t
bR Cn O SR P RSN 323400 1

conveniently separated from sol vent and any unreacted
acidjc reactant b conventi onal .procedur as,
‘%ﬂi&ﬁ%v lenssaialpicambhydises alfo ca B prodiadghermally also front bigh
il llvﬁiy‘hat'gl gﬁblfdﬁ%r{erﬁg dideltSed llnfU depilANo. di 1%9@9@' 'ﬁﬂs process

agents-an co-sol vents nmay be used dufing t
is @artter discussérbinddSy Patett N @ rfy24 1908 dorthe camn whdrd tlie Succmlc ratio

1& |l::;':ssB glé}l 13 anldcig ]5‘%3?58 8% tr ﬁltelc\{ise wﬁiere the Succinic ratio is greater
than 1.3, European Applications EP 0 602 863 and EP 0 587 381, and U.S. Patent No.
5,523,417 disclose a procedure for washing out the polymaleic anhydride resin from
polyalkylene succinic anhydride prepared from high methylvinylidene polybutene. A
polyalkylene succinic anhydride with a succinic ratio of 1.0 is disclosed. One
advantage of polyalkylene succinic anhydride from high methylvinylidene polybutene
is that it can be prepared essentially free of chlorine. U.S. Patent No. 4,234,435
teaches a preferred polyalkene-derived substituent group with a number average (M)
in the range of from about 1500 to about 3200. For polybutenes, an especially
preferred number average (M,,) range is from about 1700 to about 2400. This patent
also teaches that the succinimides must have a succinic ratio of at least 1.3. That is,
there should be at least 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.
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5 copol yner reactant (i) or (ii), is generally
prepared by a nunber of well-known processes

i ncludi ng the nethod disclosed within. For exanpl e,
there is a well-known thermal process (see, e.g.,
U S. Patent No. 3,361,673), an equally well-known
chlorination process (see, e.g., U S. Patent. No.

Cihdr i4it&le hikeRy1GaERAB ahhRIidRE 1ﬂchﬁes HR)@& A&LriBAdn Ul\lg Patent No.

chlorlnatlon ocesses (see, e.g., U S. Patent .
6303 07331910511 @E«eaylwseré inthe @tep@mgloa @rmletbylmsielsblqtseee ,
E‘g’hﬁ S. Patent Nos. 3,819,660 and 6, 156, 850), and
PEEPadi cal processes (see, e.g., U S. Patent Nos.
5,286, 799 and 5, 319,030). Such conpositions include
one-to0-gone nononeric adducts (see, e.g., U S. Patent

. (Bhs Thg Polygthes dliphaticCampownd?) | as wel | as high

VLG R UG BB A BKRR iy et it ot
aﬁmﬁmmuommnwmigroups per al kenyl 15 derived substituent
(see, e.g., U S Patent No. 4,234,435). Polyal kyl ene
succi ni ¢ anhydrides al so can be produced thernmally

I
TEP R, SIS BN S DB, 4 A, Rhetonal growrs,
each dapable of redethwith d momothrBox Patagit ordster Bhepebf, @QBcarlmrxylic

wher the uccinic ratio 20 is less than 1.3

agﬂdmﬁﬁaﬂﬁﬁ E% for the case where the succinic
ratio is greater than 1.3. European Appllcatlons EP O
602 863 and EP 0 587 381, and U.S. Patent
Ssitadg palygthen aslmh@eeccanm@de thetusles gt avvaeqtrlmwteddt), the following:
pol ymal ei ¢ anhydride resin from polyal kyl ene succinic
anhydri de prepared from hi gh nethyl vinyli dene

}hgky@uﬂwmmﬁdﬂmm@&yalkylene succinic anhydride with a
succinic ratio of 1.0 is disclosed. One 25 advant ag

Pelyeihsr ginhielir eorapeundcianing ahiasiviodundtiaal grpges.cach capable of
réﬁ%ﬁﬁ%&v}e@g BhoRR R0 fl cy%&ﬁ & er't%r&ﬁﬁ& dlEarﬁ@&likE%cld anhﬁ(c)lrlde

prep essenti a ree o orine. U. Pat ent
ofledB4hed8&f. t eaches a preferred pol yal kene- derlved
substituent group with a nunber average (M) in the
range of from about 1500 to about 3200. For

ARQLURBIET S0l FHih & BRBEAR! doYnpoBASTSE! p o Rin amreamm the
range fgﬁ%?onrgboutol 80 tg about Zﬂ% ¢ &

célhwngstwuabso teaches that the succininides nust have
ccrnlc ratlo of t Ieast 1 3. That is, there

melgh of p yal fe- r|veN substi tueht group.

preferably, the succinic ratjo should be from1.5 to

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.
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30 O her suitable al kenyl succinic anhydrides includes
those described in U S. Patent No. 6,030,930. Typical
al kenyl used in the preparation are ethyl ene and
1-butene copolyners.. 5 (B) The Pol yether Aliphatic

R BB etlis FeRe e At B ePyatih B byt troups o
anifeo0 Hﬁﬂcylz&flaln@g Bit&%leh ¥an bQ&r RPIoYSHE imak, tBRRY, nd higher

conpound "wi I I' have "at |east two functional groups,
odigomerssgsshdwn of the dalbawing selientatia. nonocar boxylic acid or

ester thereof, di car boxylic ci d, anhydride or
ester thereof. ita prWt i ¢ compounds
i nclude, but are n i not ed , t fol bew ng: 15

Pol yet her Aliphatic Am nes Pol yether aliphatic
conpound havi ng at | east two|RufstiveOdh@hatigh OUPS, each
capable of reacting with a nocar boxylic acid or
ester thereof, or dicarboxylic acid, anhydride or

estteN,_ t hepeof An gxanp OVWWH at i ¢gNHz
corrpoqu/if\a pol ye l e a hayyng

follow ng structure: HZNN/\QNN/ O/\N\/ O/VO\/ NH2
A general procedure for pr epé‘ri ng pol yet her

drocar byl am nes can be. ftound. . for X l.
HYREEESH Bt e ol Ather i 8t inine bmplose SR i cnliBh oy be
syBedi RAAtregtiny an hRHIRKE Adhe WhEolnd, Isiclpiatiary butyl amine, with
enbodi nent, the polyether aliphatic am ne enployed, in

-appikne ogide compownt o Sermipglyefher graURsANG RFHDRLY opfccondary
CREELS) VR AR ot R LR Y ong B propylene

carbiotate ghiy gl6d be @sed to form polyether groups on the primary or secondary
nitrogen(s) of the aliphatic amine compound. 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.

I Reductive amination
R1 R4
H O O _~H
‘\N)\/[ Y}\N/H ElV‘\N
a x
. Rz + R3

y !
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31 triethyl eneoxide glycol, is reductively am nated to
convert the hydroxyl end groups to am nes,

di al kyl ati on of nitrogen can occur to formto dimers,
trinmers, and higher oligoners as shown in the

Foll owi oh Co N > .
BRI R G R 1oisH oS o
dHOWENRIG carBbndBMEE & mixkthes BRYepEL her al i phatic anines
enployed in this invention nmay be synthesized by
reacting an aliphatic am ne conpound, such as tertiary
%ief APV ME: aliphdill anfifleANKith FS 1N GEn ‘Elge;ﬁ}%éﬂ?inb@mfo%ﬁg‘
pol'yet her groups on a primary-or secondary

symgesi@esn' | {table pcﬂyétl‘iﬁ a‘aibhamaim' iﬁeﬁm':lln& e mmg@g: e.g.,

-butyl ,am ne, Ethy|ene or propylene carbonate can |
é@%@%@lwwyaaémfl_%rdrwtbwmmropgﬂa@%@_cbwtyl_rf»éma?prﬁaylwmme,
dPhethflait | 1 i i -(2-
Rl Lohn i AR arh 36 RO i, 1.
apohoeditytepipeniling, il 62-ansinodiby ymmycdidome) atnineetiyhmoxpholips and
vi.a redyctiye.amnati r .cyanoal kyl at.ion,. utilizjng
R BLRABI o RHOHAD P ReUPLE TR Paving o iogls 1gacive
anftho ro¥p FMON-Hinfethylami lanR8d B CirhinEpraBl IRRrbiYing: FéY
riiho brap SR ittt IﬁBgr@ (R U NS0 OEY B Riline,
example, a polyoxyethylene aliphatic amine derived from N,N-

dimethylaminopropylamine is represented by the following structure.

/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 io form
polyether groups off the hydroﬁcyl group(s) and/or amino group(s). Ethylene or
propylene carbonatg 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.
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in which R, R2, R3, and R4 are independently hydrogen
or alkyl containing from about 1 to 6 carbon atons or
m xtures thereof. Exanples of other aliphatic am nes
whi ch may be used in the present invention to 5

I e

refpreseinyddybgrthafpploosing sanictuees: di but yl  am nopr opyl ami ne,

di met hyl am noet hyl am ne, di et hyl am noet hyl am ne,

di yl grminoeptyl anite, 1N2- Agi ngéthyl i pepindi neNH:
1-(2- noeghyl ) roN.done}yam nget h r phgt'i nes7and
am nopr opyl nor phol i ne. Prefgrably, the aliphatic am ne
having a single reactive 10Namno group is

N, N- di met hyl am nopr opyl am ne/or ami nopr opyl nor phol i ne.
For exanple, a polyoxyet i ene aliphatic am ne
derived from N, N di net hyl anmi nopropyl anine is
represented by the follow nggstructure. HN/\Q\/ O
ANN OV/NO\V\\/ NH2 N Polyether Aliphatic Am no

H¥_p,(|oxyl Conpounds 15 I n anot her enhodi nent of the
présent iRyenki™Qn, p etw at L €5co nd NHz
may b&sa pobyeth arowati c "gm n ydrexyl cefipound.

In general, the polyether atomatic ani no hydroxyl
conpound enployed in this inWention may be synthesized

by reactin aromatj ¢ conmpqund contajning at |east »
I fae ﬂ?@?‘%‘?ﬁ‘& of s presebinyprash B CSREIvmsRis urtirdeasi etk an
efiRer %&%diﬁh cRPHbREL DMKiAY o BLEHIRE oRube O rfeQmMIO0 ditlep
form 20 pol yether groups off the hydroxyl group(s)
camgipwrd inplides, btdsipdtdimitag thythe fidlayving:pr opyl ene

carbonate can al so be used to form pol yet her groups

of f the hydroxyl group(s) and/or am no group(s). The
Podeffiep Aliphy it ks group(s) of the polyether noieties:
can be converted to _am no groups via reductive

Tyricalhy.itempdyetlsy patyaliphatia amsne, compoppd snplgyedsiaribg prgecat

. . ke ' g I
S OO LBedBc BRBEI R o 4370

vétidham bérainiin@rpaated Bpitseherdtetly tafertilie. f ol | owi ng
structures:

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.

(C) Additional Reactants

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

or ester thereof, or mixtures thereof; or mixtures thereof of (1), (2) or (3).
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HzN\//\Q'\/ O ~ N\\/ 0O\ O NH2 HOor H2N, ~ O~
O "N”OMNOMNH HIn one enbodi nent of the
present invention, the copolyner is further reacted
with an 5 ether conpound capable of |inking two

succi nimde groups. One suitable ether conmpound

i ncludes, but is not l[imted to, the foll ow ng:
ﬁgpﬁf%ﬁ'ﬁﬁ‘ﬁhati c Am nes Typically, the polyether

pol yal i tic am ne conpound enployed in the present
11 6n¢ enalenlitnent dfﬁueaymehemwmﬂ)naemmndilﬁghft eonohigner may be further
descri.ption in U S. Patent . 4,847 .41 [ S
rerd v arcapssspmpatnd seorbig obReind ey Pt
30648 Yic abides of &G WERIof B WvilEat l@BEhRAdIGArbox el agRis her
pol yal i phatic am ne conpounds. Optionally, the
aabapéidymr esters gheseply erapixblesheroh ni xture of pol yet her

- 15 pol yam nes, pol yether am no al cohols, polyether

amno thiols, polyether polyols, or ether diamnes to

 Suasble athed edmpioRnds inbhidel@nr ammodkmitad ¢, dst fetlswingC)

Addi ti onal Reactants Optionally, in addition to the

et her conpound (i.e. polyether aliphatic conpound) 20
~ppol ymer may al so be reacted with (1) at

lﬁgggﬁrgﬁgﬁg gr et her conpound as defined herein; (2)

Baamipka of suitablegrobyesticraminesinobndd compabide hating dediollaging

with at | east one nonocarboxylic acid or ester

of ; or dicarboxylic acid, anhydride or ester
thereof, or mxgures theregf, (3) at least one

al i phatic coerOLrnd capgabl e of reactin ith at | east
I
C

one nonocarpoxylli c &cid or gs_gé (g_hg&o_te_orw
dicarboxylf@Qachd, %ﬁ gﬁri%e 5Jor esterHt heréof, or
m xtures thereof, or rgxtures thereof of (1), (2) or
(3). 34 The Ether Conpounds | rpone enbodi nent of the

present invention, optionally, the copol ymer e
Wherein&n is indepsndentlyihyHrogen ef nBjdre W%W&%&Eﬂnﬁy"é’ carbons,
a%g "9 threF?‘fJéglteg %f W)lgnt}leﬁ&adoﬁ?‘égnérm 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,-Cs epoxides
such as ethylene oxide, propylene oxide, and butylenc 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:

HoN—=(H,C)3— 0‘%@”2)4’ O>.'(CH2)4“ O——{CHy)3—NH;
n-1

wherein n is the degree of polymerization (i.e., number of monomer ether units).
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5 nmonocar boxylic acids or esters thereof, or with at

| east two dicarboxylic acids, anhydrides, or esters
thereof, or mxtures thereof. Suitable ether conmpounds
i nclude, but are not limted to, the following: 10
Polyether Pol yam nes Exanpl es of suitable

g yet her ami nes i ncl ude conpounds having the fol |l owi ng
lyﬁé@rufféme Rerivatizgy | ' H2 H2 | H2N- H- C OHC OCHNH

]ﬂm WL & {il]e Ré?dolime IQS(RSR (chf pgffg{ﬁer %nmo -alcohol

rocar avi ng car ons

dﬂnandegﬁem of polynerlzatlon. Generally the polyether

pol yam nes suitable for use in the present invention
will contain at |east about one ether unit, preferably
b&osm, about 100, nore preferably from about
1O9t oe’%g’?i%ﬁcogl\%n nore preferably from about 15 to
'quriwllyzmmrawohuls iney. beX0rridvewhal the tlesholpal gripnesa c an

be based on é@ (S derived from C2-C6 e OXIde

°£§npé’t‘lﬂ§ POt BmRis el sonR AR apincyalurigs rragions el as refidiive
AfinSon. @Imh@ﬁlaﬂm@&é X gbﬁfﬁ{er cR8h Yl%fb%@pﬁbﬁeﬁé’&dethylene

under the Jeffam ne(r) brand and are commercially
(aﬂdﬂ)lfm an amine gréwpandribereiooy e aniapnind @m:ameeejldmf the polymer

on, ..Tex exanpl es of su
GBI Enaiafie A pSrOTR 68 eRnaty i dn e molecule
With ¥lkRehdl@erepmipounds having the/follow ng structure: -
H2N- (H2C) 3 O-{-(CH2)a O (CH2)a O (CH2)s NH2 \n1
wherein n is the degree of polynerization (i.e.,

I%ééﬁ%‘iés & suﬂ&gé’ﬁ@%etﬁ&%fno“a[i%e% s mclﬁée fo%ﬁ/o%ﬁf

atrves er nor e copol ymer reac
folawirgdtrabthte: 2 pol yet her ami no al cohol or ami no

t hiol .
2 2
HzN—C—CA(OﬁC}O"—“C—"—COH

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 following structure:

HzN—(HQC)3““‘O‘€(CH2)4'0>‘(CH2)4— O——(CHy),—OH
n-1 -

wherein n is the degree of polymerization.
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havi pgntie,Eg--ovong-@nyg

5 Pol yet her Am no Al cohol Typically, amno al cohols

may be fornmed when the al cohol end groups of a

compound are not conpletely converted to am nes during

reacti ons, such -'as reductive am nation. Al so, one nay

ggitiate_a %%lyner chain (i.e. grow propyl ene or
egd@noB%i de) from an anino group and therefore

ﬁ’@‘?. AR SB: Ny A QB ol MPRELATRSundS AR e flowing

sirnt¢terenal |y in the nolecule wth al cohol termni.

Exanpl es of suitabl e pglyetheram no al cohol s include

conmpounds havi ng't he 5 f @l owm\ng structEre CH2 I

H2 H2 1" | H2ZNCG OG- C O C NH; whierein RL is
i ndependentb—a Ghydé F gr—ffoust! having
is the degree of

1 to 4 carbons, and
pol ynmeri zation. Generahly, the pol yether am no
al cohol's, suitable for use in tRe present invention
{

i RORE el G200 o OB BBl b L 0 4 aons
ahdmnsﬁb@kgmiﬁfpdyabnumkﬁo, and- even nore preferably
fromabout 15 to about 25 ether units. O her exanples
of suitable polyetheram no al cohol s include
mﬂéry& F)i%% lof SR mﬁaﬁem@ tﬁmmhcm@émounds havi ng

oW ng structure: yQC3(34 (CH2)4-0
p@maxy@tr@n(ethﬂ@)leamz@ohhwmgfm @lawing ptencte: degree of
pol yneri zation. 36 PojJyether Am no Thi ol Exanpl es of
sui tabl e pol yet heramfno thiol$% include conpounds

—(CHz)y—O——(CHa)s—
n-1

wherein 7 is the degree of polymerization.

Generally, the polyetheramino thiols 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 15to

about 25 ether units.

Ether Polvamines

Ether Diamines

In vet another embodiment of the present invention, the copolymer may be reacted
with ether diamines. Suitable diamines are reacted with the copolymer, such as
decyloxypropyl-1,3-diaminopropane, isodecyloxypropyl-1,3-diaminopropane,
isododecyloxypropyl-1,3-diaminopropane,
dodecyl/tetradecyloxypropyl-1,3-diaminopropane,

isotridecyloxypropyl-1,3-diaminopropane, tetradecyloxypropy-1,3-diaminopropane.
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RLRILRLH2Z 2 H2 H2ZNGC OCC OGCGHSHS5 wherein Ri
i s independently a hydrogen or hydrocarbyl group,
having 1 to 4 carbons and n is the degree of

pol ymeri zation. O her exanples of suitable

m%,yﬁ,t,-m,;,gam no thiols include

pol yoxytetranet hyl eneam no thiol having the follow ng
Istyetartotiee embbiithefit-BIh3 prséiEHRY ehtioh (BRI gbln &GHZ) Be Bhcted
%ﬁh4 n-1 mhergﬁnag is the qggree of PoLynerlzatlon

ethey) trigmincs Suigbledpppinesinfdudeathe fdloging abl e for use
(hn the present invention will contain at |east about
one ether unit, preferably fromabout 5 to about 100,
nor e 15'pref@ﬁably from about 10 to about 50, and
even nore prgfexably fr
units. Ether{ Pol/yam nes
anot her enbodi fent of
copol yner mayR'be reacted* wi\ h
Sui tabl e di am nes are reacte
as .
decyl oxypropylg, 1, 3-di arg opr/opane, i sodecyl oxypropyl - 1,
3-di am nopr opan

dodecyl / t et rafjecy! oxypropyl -1, 3 -di am nopropane, 25

i sotridecyl ox ﬂ opyl - 1, 3-di am nopr opane, t etradecyl oxyp

ropy-1, 3-di amnépropane. 37 Ether Triam nes In yet
viReIMRS isenhogdi ment of the present invention, the

copol ynmer nmay be reacted w th ether triam nes.

wildtdi@Rhgr A £ § g% nes include the following: (i) NH2

(i)

NH,

HyN

CHa

wherein x+y+z = approx. 5-6;

Triamines of this type may be purchased from Huntsman Petrochemical Corporation,
Woodlands, Texas.
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NHZ VRXOR z 5 NHZ wherein Ris Cl1-C6; wherein
X+y+z = 1-85. 10 (ii) NH2 CH3 OY H2N NHZ O X
Ol1-~YZ CH3 CH3 H3C wherein x+y+z = approx. 5-6;
Triam nes of this type nay be purchased from Hunt sman
p&trochem cal Corporation, 15 Wodl ands, Texas. 38

P lYolpol yol In yet another enbodi ment of the
YR 3fsther! l¥RIh AR ’ofiﬂ%‘én'gééﬁ 'n¥é¥ﬁfon”ﬁﬁé cggol ggffngg ge%aued

a pol yether containin ast two hydr
withaupiyetier tartang aei;a:aetrtwo'lftydro:»qyb Eyegioeps dbymolas ekte dhe

thefollo ture: (' H2 11 H2 H2 HO G C
pefyethes RYINS tl[‘]%gl%‘?—fyqi]o Wi&rein RL i s i ndependent |y
a hydrogen or hydroca/rbyl Rgrou;\ havi ng hto 4

2

car bons, l | |
Ho H Hap

HO— ¢— C—t 0——C——C—0——C——C——OH
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,

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:

—(HC)y— 0‘<(CH2)4' 0)7(01"2)4— OH
n-1

wherein n is the degree of polymerization.

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

The molecular weight of the presently employed polyether polyol will generally 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

from about 10 to about 50, and even more preferred from about 15 to about 25 ether

‘units.
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and n is the degree of polynerization. O her exanples
of suitable polyether polyols include

pol yoxyt et ramet hyl ene pol yol 10 conpounds, such as
those referred to as Terathane(r) which may be

ased fro DuPont . Cor pqr ati on,
‘Fréﬁbrﬂéﬂ pqlwﬂ%gomewfc}ﬂ U gorlé%S? iR péese-%@w(qqy@;y gy be

| aé )fﬁmpoﬁl?dg& éfh%g@ ota gﬁﬂ%f‘ee(?lfbﬂﬁbr ok hRicHggr ee of

pol ymeri zat i yet her pol yol s incl ude,

p@lgr(oxacthyhnt-cd)-iony;nre;jylmm) didnmné ar: heamxngc of ether units may be

ek aa ey e ety (R Bt Strafed Affmsqmpounds

aﬁ'c&iﬁﬂhe oﬁr@&‘ctﬁi@'»ﬁﬁﬂ&%asw&éﬂrb@&c lit B&d@&@%@m whkoyed

pol yet her polyol wll generally range from about

darb@itives thereof. 5000, preferably from about 500 to about

2000. Generally, the polyether conpounds suitable for
use in the present invention will contain at |east

Gen€raky, ey copdiyimd@ mefytieabicted withe aligiire bf Itcﬂyeibﬂqi)lyhﬁﬂnes,

nore preferably from about 10 to abqut 50,. and

pokypibeTARing blcabols.momyedss aminasibicls. aybisihe Bolplsep ethay damines
tc%ufg'n]hsa m&ﬁngﬁﬂﬁﬁlﬁég Y¥mided gne?gét%(ﬁt her compounds suitable

use 1 n ésent 1 nvention may be derived from
onIy one ether type or a mxture of ether types, such
pol y(oxyet hyl ene- co- oxypr opyl ene) di am ne. The

Aﬁ?W’Eﬁ Tgo%Ether units may be bl ock, random or

tibAdIRak £29itARe 'tﬁé'@l‘ie? cortpBui] e%eﬁswha%&mc&ﬁmm)

&
O?orrpounds 5 are capabl ? reacting'wth at |east two
aloaehihe ybpcﬁymn miajg plovipe rezar:ted rm;lmt.lmt o@eqrpmaw Gapound

Ge t h th
c:g)aﬁ.[e# a?aétlgg %rbtng é)Pg B’gqor@gﬂ;‘% hc ac}/d (I)I' CS{GE gl%gego% (\#O
dﬁhﬁﬁﬁﬂk@ac@@hﬂﬁirfﬂl@ror astein@edebf ol s, pol yether polyols,

or ether diiamines 10 to forma mxture of i m des,
am des and esters. Aromatic Conpounds Optionally, in

P?quraﬁlbr;)tﬂe ta.%ntla{ax% g;nI}S{md’: RBREAE flom fire f@l‘?&\ifﬁ@ ré?(gup of aromatic

compounds con31st1ng of

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

g
N @

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,
alkenyl, alkoxyl, aralkyl or alkaryl; R(2)9 is ~-NHa, —-(NH(CHz) n)mNHz, -
 NHalkyl, --NHaralkyl, --CH; --arwaNHg, in which n and m each have a value
. from about 1 to about 10; and Ryg is Hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,

or alkaryl, having from about 4 to about 24 carbon atoms.
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above, the copolynmer may al so be reacted with at | east
one aromatic conpound 15 capable of reacting with at
| east one nonocarboxylic acid or ester thereof; or
dicarboxylic acid anhydri de or ester thereof.

Pr ef t|c comp nd.is sel.ected fron1the
follgkﬁ %gf e%ﬁ F%HB??%’ %ﬁﬁ%ﬁﬁ onsi sting of:
20 ( Phe@/pHin eyé@iiﬁﬁyégﬁb@ (ﬁ%xiu% leesent ed by the
forwa ;@WJ 5 N J e is H, - - NHary

i lePicahwi 1Arphanﬂmdmae,dﬂ-pb@rr%lg%phfmﬁ@mdlamme dnd N-

e e

al ko )dyhvatﬁft’::ad)ﬁNPP}DA nadykdso/be inBuded, Qudhsas-Nystiphyl-N'

--(N Rﬁ@n ) TNH2, 1- NHal kyl , --NHaral kyl, --CH2
_--aryPhell enylenedBpie- n and m each have a value from
about | to about 10; and R20 is hydrogen, alkyl,

al kenyl , al koxyl, aralkyl, or alkaryl, having from

(abouminacarbabdeitepRieded bpthedbomba: 40 Particul arly
preferred N-aryl phenyl enedi am nes~are N
N- phenyl - 1, 3-
“al so be |nclude Raz
H

phenyl phenyl en
/
phenyl -1, 2- p yﬁ»l- 1,
- phenyl phenyl enedi ani ne. am nocar bazol e
- in which Ry; and Ry; each independently represent hydrogen or an alkyl or

N- phenyl -1, 4-
4- phenyl en of NPPDA nmay
represented by the fornula1 NHZ Re1/, R22

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

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

O e
_\—NH,
\ 2
HN\ /\R23
|
H

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

carbon atoms; and
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10 in which R21 and R22 each i ndependently represent
hydrogen or an al kyl or al kenyl radical having from
about 1 to about 14 carbon atonms, (c) an

am no-i ndazol i none represented by the fornula: O

@\ Aﬂaﬁliﬁ&ﬁe&iﬂ&tﬁa%%%{hr&%ﬁtﬁ% ﬁg%ﬁ?ﬂ%@ﬁ; or an alkyl

radi cal having Troma car bon}
atons; and 41 (d) an am no t oL Ni:azol e represent ed
by the formula: N NH2 S an am noperi m di ne

represented by the for : NH2j] NNHR24 5 in which
R24 represents hydr yl radi cal having
fromabout 1 to about 14 carbontlatons; (f) an

aryl oxyphenyl eneam ne repr Ns:,%,t/ed‘ by the formula: 5/
) RR2 R2 R26 10 in which 5is H --NHaryl,

- NHal karyl, or branched or/strai ght chain radi cal

havi ng from about 4 to abdlt 24 carbon atoms that can
(be alanyiminadekiaiidibe repadskansd by tigrfateylh: or al karyl; R26
IS --NH2, --(NH(CH2)n )m I\kla - - NHal kyl, or --

NHar al kyl, in which n and gach have a value from
about | to about 10; an(i
=

N

NH

\
— Rau

/

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

about 14 carbon atoms;

@ an aryloxyphenyleneamine represented by the formula:

Ros
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 --NHy, --(NH(CH2)n)m NH,, --NHalkyl, or -
NHaralkyl, in which n and m each have a value from about 1 to about 10; and
R, 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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R27 is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or
al karyl, having fromabout 15 4 to about 24 carbon
atons; A particularly preferred
aryloxyphenyleneanlnels 4- phenoxyani line; 42 (g) an

o] [ r|S| I WO ar mat i ¢ Ilnke
By R st R f Bl SRRHES s el
Rao \repr¥sentsddy thdfollowhd fokmifh: Y2 Ya R33 wherein L |s
selected from -0-, -N:N- -NH, -CH2NH, - C(ONR28-,
OO 5, -SBEQ or -S in R2S8
and R29 |ndependenKIy repr senﬁT "a ydroge rhal kyl ,
an al kenyl or an a oxy g aving fro 2 bout™t to
about 8 carbon ei n each Y’” and Y4
are independentsy N dr C}?prOV|ded that Y¢ 18 and Y2
may Reierdd®Lhs Bfeddid R -and 1@3\1— LHe Peﬂgﬁﬂt 10(0)31!&5@3@(0)0-

a hydr ogen, aIkyI aryl, al aryI ar al
hydr @x@(gﬂ p,z Bm-ﬁb"a$ g H-, véarein dl@wﬁepmg@mharepresent

_ g% Hia?]l & n & ntaF@h 1 l(c)eg gﬁér 4.1'1 %ﬁ&y@&éﬁ h&lrﬁﬁmﬁ%ﬂoﬁﬁ%o

aryl abduytl8, cadfonaaltdmsryl R32 and R33 independently
represent a hydrogen, an al kyl, an al kenyl or an
al koxy group having fromabout 1 to about 8 carbon

_at\lﬁlggvhefe%kachw Of . and>EPAR mcﬁgemﬂtlﬁ glpc&”e Ay Pfo%idehl%t Y

5, erein’R¥5 1s an alk or an group
havi agd b oryalobbethbetNy about 8 car bon at ons,
-CH2-(CH2)" -NH2 or -CH2- aryl-NH2 and nis fromO to
about 10; 25 (h) an am not hi azol e selected fromthe

gr OU R, FHAR 55 1ndBsen@bnifiiepRisti 2R fogen, alkyl, aryl, alkaryl, aralkyl,

- alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO;, -SOsH, -SO3;Na, CO,H or salt
thereof, -NR4;R4» wherein Ry; and Ry are independently hydrogen, alkyl, aryl,
arylalkyl, or alkaryl;

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

R4 represents —NHj, -NHR 35, wherein R3; is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, -CH;-(CH>),, -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;
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am nobenzot hi azol e, am nobenzot hi adi azol e and .
am noal kyl t hi azol e; 43 (i) an am noi ndol e represent ed
by the formula: R36 H2ZN N wherein R36 represents a
hydr ogen, an al kyl or an al kenyl group having from

about 1 to.about 14 carbo ons; 5 (j) an

s nop gttt Bl By RN Aor il A “Ras-- a1 -7
_R37-NH2 N H wherein Rg7 represents a dival ent

al kyl ene group havi ng abo to about 6 carbon atons
and R38 represents a hyg,o | gl or an al kenyl
group 10 havi ng frggm...
(k) a ring substitufed § pstitutBd aniline, such
as nitroaniline or 4- a ' [ | id
am noqui noli ne; (m an am nobenzi nfdazole; (n) a N
N-di al kyl phenyl enedi am ne; 20 (o)| a benzyl am ne; and
(p) a benzyl alcohol. 44 The conpdtinds descri bed above

: = ol . .
i pabici Rl e AL, pf a5 dngfteny] Blouf KRR From
US20aiéiN 253 About tilearbionck@sgyr e of which is herein

i ncor porated by reference.

)] an aminopyrrole represented by the formula:

RSB\.L/ \___/\ R37'_NH2

3

H
wherein Rs7 represents a divalent alkylene group having about 2 to about 6

carbon atoms and Rag 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)  abenzyl alcohol.
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5 The above-descri bed am ne conpounds can be used
alone or in combination with each other. O her
aromati c am nes can include such am nes as

anm nodi phenyl ani ne. These additional amnes can be

rea " e

ThE S By PN b iotn B L TR eI SR fF Bt
1mPylb}mh&hUl$ PaghBAppltcadon NmeUS&QGﬁUOIZBMEG tHddisclosure of which is

pr eferred, the aromati c am ne conpound is

hereny peorpensipdiyagiessichie. Particularly preferred N

aryl phenyl enedi am nes are the

N- phenyl phenyl enedi am nes, such as for exanple, N
Tibh ehqﬂe—db,sﬂi@kiemihecmﬂptamdm ean be used alone or in combination with

ny nyI enedi am ne d N:-phenyl:1,.2- .
eSTEG R oD S50 25 e insach ADHES o FeiippiHhepylapine
m&mﬁrtﬁnawﬁemqmua&r 18t h R&fietMof reasons.

aryl phenyl enedi am ne or phenoxyaniline. Mre
pr ef erred the ar orratr c amne conpound is
. Particul arl refer. N-
I% crnSr/ r@}iéﬁt %rle gﬁe c? %pglaglﬁ griiine con¥poPm§ gl{h%QN-

h ?Mh@h@ﬂmle ep Pﬂémmﬁﬁm e picfefr@l , the arghdtic ahird
eny

1, 4- phenyl enedi am ne,

- CWIB%WF 1m31pbheﬂymeémnarﬁaﬁf@ul%r}yoprﬁfemé aVl -1, 2-

el Sdm

o A e N AR R B i A B For Rl N
pHempiha piyplenonédinaineNN(pheapi- nﬁﬁhemglbﬁedmmha,m'ndé? phenyl~1 ,2-

4- benzqyl am ne-2,5 25 di net hoxyani |l i ne, 4-phenoxyl
Phgnvisnsgiamgie. 3- nit roni | i ne. - Al i phatic Conpound

Optionally, in addition to the ether conpound (i.e

pol yet hcr aromati ¢ conpound) above, the copol yner nmay
Irnbsoeredimat the préfeiredisronatis amineecaatiophd i @theoMpound

i j.th at | {
oGORE By g oL Bcpoayentine Mo ardired o arompis i
c8fbsundad Y& iphenAEn@bdriihe Il @Qdrly fleRhedabl y, the

al 1 phatic conpound will contain one or nore ‘am no

arylphenylnedianginesiprs the Narhenpiphemtenclipainsey sughiasder @rmple, N-
pﬁenyllj-es —&enyl%ngdlarf'usneAﬁ' ]g}l%nﬁ E'b%%hﬁe&éa%%@ And N-phenyl-1,2-

phenylenediamine.

~ In one embodiment, the preferred aromatic compound is 4-(4-nitrophenylazo)aniline,

4-phenylazoanline, N-(4-aminopheny!) acctamid_e, 4-benzoylamine-2,5-

dimethoxyaniline, 4-phenoxy! aniline, or 3-nitroniline.

Aliphatic Compound
Optionally, in addition to the ether compound (i.e. polyether aromatic 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 compound will
contain one or more amino functional groups or one or more hydroxy! functional

groups or both.
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In addition to the ether conpound (i.e. polyether
aromati ¢ conpound) above, optionally, the copol yner
may al so be reacted with at |east one aliphatic
conpound 5 which may be an am no aliphatic conpound.
The ami no aliphatic conmpound nmay be selected fromthe
group conprising of (a) aliphatic nonoam nes, (D)
Aﬂizh@hﬁﬁha@zc@'@!ﬁoﬁ% (c) aliphatic polyannes or (d)
(%a kyl ene pol yam nes. Aliphatic nonoam nes include
ratmth@eth@tqwmmmmé c. mdypth@p@rpmrﬁeorammd&a Digs

Bt e S8 bl moune
?&:ﬂﬂ&rﬂﬁo&h phidic dobipound, a primary or
secondar and preferably primry group. Suitable

exanpl es of diam nes include

T A SR AR Bl Che D RRL AR PR

alipteitib ylomoamines, () aliphage didinhndsy(caaliplesic pplyamins, or 16)
-(2- t hyl I di
péy@%b@ﬁm? E@@iﬂﬁgyne% Ff@hﬁ@l{l? a%ﬁgmgwf insbidsynsibylamie fbylamine,
PRI 1%@%%5@9{%9&%1% Dikffngs 8Pholyarhines Aay Bl8teC

ne having a single reactive amno group i$§
etipNiyeld. rﬁtﬂagﬂlbamhwpmﬁﬂw@nnlua smgf@man@wa;m}ab rgmlnh that isea

Addi t | | l.i phat
e L e R S ST G
iRk iash mrﬁrhﬁ)réiﬁ‘lééﬁlhléydl@tﬂ?lyﬂﬁﬁﬁ@%ﬂy%dﬁﬁs d}b\ﬁ?l &hinopropyl

than 4 anine nrtrogen atons per up to a_, naxl mum

avineadinethylanimerthylaniing, d@&wlmmﬁ@thwmlm [dgbutylprginoethylamine,

185 %nﬁ{ugeglgﬂ) ps ﬁ;@}ne 23 SR LBVHNARR, ARH R ARAE,
aid 4fGERdpRInTBhdlbik. Biféfd?a‘tﬂfr the hiysimkio amise mtmgh ahglé remtive
foll ows: Nunber of nltrogen atons = % N x

appgIoe2TaRp 150V Padineehylamipopionylayis & WWIP@B%IPLO@PROIIHC
nitrogen in polyam ne or polyam ne mxture 30 Ma
=nunber average nol ecul ar wei ght of the pol yam ne or
Additipaaily) ehendming miiphfigi coatpoenditaybd be & polyethgnnimaiping a single
|nclu e pol yal kyl ene pol yam nes. Preferred
i&JPHhe pol yanines al so contain fromabout 4 to

' about 40 carbon atoms, there being preferably from?2

to 3 carbon atons per al kylene unit. The e/arri ne
Preferably, the polyalkylene polyamine has greater than 4 amlne nifrogen atoms per

mole, up to a maximum of about 12 amine nitrogen atoms per mole. Most preferred
are polyamines having from about 5 to about 7 nitrogen atoms per mole. The number
of amine nitrogen atoms per mole of polyamine is calculated as follows:

Number of nitrogen atoms = % N x My,
Per mole of polyamine 14 x 100
wherein

% N=percent nitrogen in polyamine or polyamine mixture
My =number average molecular weight of the polyamine or polyamine mixture
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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preferably has a carbon-to-nitrogen ratio of from

about 1:1 to about 10:1. 46 Exanples of suitable

i nclude the follow ng: tetraethyl ene pentam ne,
pent aet hyl ene hexam ne and heavy pol yam ne, HPA,
(avail abl e from Dow Chem cal Conpany, M dl and,

M chi gan). Such am nes enconpass isoners such as
E&Eﬁ?}é@ 8flsififaBleIncluRohy allioWase: A0eheityerR MRS, Yentacthylene
menti oned substituted Eolyanlnes, i ncludin

. L ] g,
hpxeinine andldavs pplyaining: B Ap ivpidahle Eeom Mo Cheprieal Chmpaayie

RNV QF ondar m no oup i e .
R A SR S B e T
p8lyaiiricb ahd thelpr&adushi bdtiones sibstinited gtﬂﬁamin&@ indhsHioxy

Al i phatic Conpound In addition to the ether conpound
hydrogarbyloyubitpted palyamiicsc conpound) above, optional |y,
the copolyner may al so be reacted with at | east one
al i phatic conpound which .may be a hydroxy aliphatic
Wlennore dhanldne Phgmanpoosecaidanuahinolgnedp 1o padseifity the asackion
coprpounds, used, accordin o the pracess .of . the .
C?J‘P‘gg‘é‘ﬁtan métﬁ{cbweﬁwhegﬁ 5iSHC ﬁhﬁhﬁfﬁ&@@@dﬁmvala?d-
tertiary al cohols. Suitable hydroxyl aliphatic
conmpounds include, but are not limted to, ethanol,
Haraxy ddipberid Caboindl , i sobutyl al cohol, tert-butyl

| eohol , g | _and, t.he like. Additionallwy th
AR fo B fsomponhiid.pely i so RS R e
ofQ6HaRly NhE Bopdlyridahyeal Y BE RAdbd Vil a8 feastone Rlihdicdompylind

conpound may al so contain a hetero atom such as
vdhighfropy ea jydroxypaiphatiaeampamtoet hanol ). Al i phatic
Compounds cont ai ni ng both an Am ne Function and a
Hydroxy Function |In another enbodi nent of the present
Th8 yifb! @nnultiﬁﬁlcﬁblhzg hﬁdﬂoiﬁylmmuﬁdthm;g& adstwlvdingto the @asdess of
one am ne group and at | east one_hydrox oyp.
ﬂ%rﬁq?pb@m%wgw BRI BIBATY3 BECPREY aéfeﬂ%w Alephlls
limted to, ethanol ami ne, diethanol am ne, triethanol

“am ne, and the |ike.

Suitable hydroxyl aliphatic compounds include, but are not limited to, ethanol,
isopropyl alcohol, isobutyl alcohol, tert-butyl alcohol, glycerol and the like.
Additionally, the hydroxyl aliphatic compound could be a polyether containing a
single hydroxyl end group.

The hydroxy] compound may also contain a hetero atom, such as sulfur (e.g.,

betamercaptoethanol).

Aliphatic Compounds containing both an Amine Function and a Hydroxy Function

In another embodiment of the present invention, the aliphatic compound may have at
least one amine group and at least one hydroxy! group. Examples of such compounds
include, but are not limited to, ethanol amine, diethanol amine, triethanol amine, and -

the like.
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47 Method of Making the Lubricating G| Additive
Conposition The lubricating oil additive conposition
is prepared by a process conprising charging the
reactant copolyner (e.g., at |east one of copolyners

Nitthod bf MbkiRB thelfdbhikarfi lﬁﬁ%%dkﬁ%%o%@'sﬁ foff) 1N 2a

reactor, optTtonal e, and

Thedtbrivgting 01aad<ﬁﬁilmgoafpm&'ﬂioﬁﬁs_ lﬁeﬁme@bﬁb ptdces&&ﬁmpﬁsmgcahhrging
I luent ol nma

Optignal |y, be charged.... )
t%wqwgwpgo lyprere.2t }ﬁastrqs)g@ﬁcam%aers SR I as described
r
r e tna?l % ireatc{b eﬁ%ﬁ%ﬁw f 1’(135 %&FF %g ‘BQ gﬁédrél? b temperature of

foopabopiBe°Q ® abputt HO%detlcﬁﬂllyyeilh;hmt mpfma)nm @apgedfo@tmmny
R AR A% OB Sy Sy Rt L EhSh S

rédctaRh athe GrioB AT ekt DilGH MO@ Ehte Ddipb BRARY Lyupl@ aw@tqro Weight
nitrogen purge, to the reactor. Cptlonally,

‘Va,rrnmmmfe@ @urabmdéﬁab lalou 60 W%giﬂt"/ﬁ,mgdmﬁhpraferneéé@ﬂn
: gg;ﬁ‘gg)‘%?ﬁ 58)&}{3 %1?"/3 }r)]olaethg Sthg[’latlc EJ d ch?rged optionally

acl r es ereo

vadérphairoenGRARO tNte e@ﬁfwl @ptihalls, amtamﬂatw dothpatind egmble of
one nonocarboxylic acid or ester thereof, or

refcling wethyt leastaaf mongemrierylig acigror gsieriherepb péglparbozgyllc acid,

aﬁ@cp dgro?e Jelstﬁer%&a Haflc Egrﬁg&%@céagﬁble JeSecel )%M{ £ 1b&t one

e ér a nl en purg t enper gure in

mmgﬁbéx)@maaidmﬂesti&(hﬁebﬁ oaﬁmatboﬂﬁlﬁ)cfac:ld)ahhmmﬂe on pstar thereof;,
appl i to the mxture f

0586‘5531%41 go thasged ’Eg glerrgilﬁs% (p%ggur %rgflt%g ¥der a nltrogen purge
tb Wik Pinlpe M dbiokiP1 RPCRGSbd W0 LA DHOAALDE VBl is

usind a proces$ conprising sinultaneously charging
appliedtth ¢herrestura fitrsabputdh taattout 2. dloyrsde rephgve ekEdsy wagar.
(ii1); and the 20 polyether aliphatic conmpound and,
optionally, the aromati c conpound, and optionally the

Tl lEtRhiite SIPARRENCoRpoktion d8s Al6S Be hallé Osing ﬁlbﬂ)cté'sﬁcompnsmg
reactor. One or nore of the reactants can be charg

sipultancaisbveheesing @hﬁb@ reactants escieatranctyarcs (s 0.0 Ucand the
t [
PR a5 S, IR 4O QulREHAL A8 By
thdsliphe@cédipound at the aeshted Ratics in@rthé dcioutOnear natpouf th@ 5

to about .2 hour 25 te er at ur om about 130C..
reastankisan bg@b@geffﬁtaw pieg tem etaiﬁfpef%mféfﬁﬁ X Pg Rdrpgetion.

Flgﬁ(%]ﬁl%r AR beAsEd B fakiidart Hﬁxﬁ)g B¢ iHe %hcpa%fé é%%eyvér}@ BeiRb
al1p r bot

at'l ¢ conpound, an aromatfc compound o ar e
changtdioattle raactohd’ hepcz&:ﬂen is canveshait dor dondt Oy mlmyt % hpwsgt a

tgr{}ger;tglnec clng ggoutqg&ﬂ’)to a%ogt f(ﬁ)gat Op’Honaﬂy a vacuum is applied to the

reaction mixture during the reaction period.

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 compoimd)

-and the copolymer are preferably charged to the reactor first and allowed to react prior
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30 conpound(s), the reaction conditions and/or
stoichionetry should be such that oil solubility is
mai nt ai ned. For exanple, when multifunctional

al i phati ¢ conpounds, aronatic conpounds or both are

used. the lin un
ot o b ntapelssPirioGinds, PR IR o RERE Sould
bE @k @At Whdnthe ﬁiﬂﬁlfﬁh&tﬁ)ﬁﬁﬁhlﬁ)ﬁaﬁcﬁ@ﬁﬁpoﬁm Qniorﬂ&zd @mpound or
addi ti on of the nultlfunctlonal conpounds

beihrare ebargrdelo thawsaeion thene israsnerplly plawt ene pelesyef reagtive
n%ﬁ%@th&f%ﬁwﬂh‘y ﬁ%sfaﬁlﬁﬁéél &%ﬁh— (?rl dl&?#??&)gyfiﬁ GOARRLns ﬁt{r%&lﬁe of

are C e reactor, her

tlmnﬁltﬁhﬂc}?ioﬁb QuinponeI($YPTHS ué&tmi oxrdeﬁ;nidl SV(ﬁchlometry reduces
nDnoethernlcaIIy unsat ur at ed no- di car box I¥|IC

e&%qsw ghoetimking bydimitige dhq pugnbsy o wirﬁfa&t?ﬂmfmedw PR
QAR Ghb-= or eﬁlhﬁ‘b&?ﬁ% Fﬁnﬁg %?z[tlv@ Qt? el bRl SrRhétve sxtes on

uces excessive Ing by Timting the nunbe
tlm‘muimrﬁamubmj alipirdie tconpewid; atdnyaticinmpbundatrewtiniteductism Of

di car box aci d |tes rel ati to th nunber

cResSarT PO Ay ST RGEY SR CPAgHA e ercfore
Méﬂaebﬂ%mwbﬂﬂ%fsugamwd or both. Reduction of
excessi ve crosslinking ndy decrease the probability of

gel formation and therefore 10 |ncrease the

babi | j.t f ] | ubj, it

R R Al TR é*eogﬁ%mduct o
?&!&ﬁi ()pd) and eBMpLR @D XD dwlﬁ@imz;Qﬂéﬁﬁcl(ed )u(ma) elﬂlér
(c), which is contacted with either. copoly

cepolw@proﬂlmf@ppfelwm)er G1) o5 beth, maype sentagied indherestnce r?é
SRR ol TP Bkl B oA o

tied dikgr comppend)d) . Lubricating G| Conposition The
| ubricating oil additive conposition described above
is generally added to a base 20 oil that is

IﬁMﬁémﬁ%QﬂiCB%55536ﬂcate nmoving parts, for exanple
StIon engines, gears, and

The dutsivatsg ab ﬁdlﬁwmdsygontdqg:ribg@ ebavetis g@)egﬁl]y added to a base

0sS f, the resent entio
o st Yo et GRE bars TRt Rg e SRERELE Ao
BN, B4 URH t@hsrhidsiohd) Ulypﬁamjy 09 l@bhcaﬁﬂ@ Ioilldvbﬁaposmon of the
conposi tion. 25 The base oil

pviseiel IeRTitien QOIBPrigss [Agnaer A eggfi WéOfﬂiU?%@ngyf 1SCOSifE Rbard a
b | | d h
RSt B e ichahd 08 addif O iostpsd 11 SuC

nera

The base oil employed may be any of a wide variety of oils of lubricating viscosity.
The base oil of lubricating viscosity used in such compositions may be mineral oils or
synthetic oils. A base oil having a viscosity of at least 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 oil compositions.
Synthetic oils include, for example, both hydrocarbon synthetic oils and synthetic -
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synthetic oils. A base oil having a viscosity of at
least 2.5 ¢St at 40C and a pour point bel ow 20C,
preferably at or below OC, is desirable. The base oi I S
may be derived - fromsynthetic or natural sources.
Lo .

el 44S 0500 DS, Sl S
netytincluds, fer d:sdaﬁipleabﬂsh p:reﬁmeafr:ohyﬂwple@énenz?tw@;rdf@ﬂiﬂe?ng oi |
C sitj.ons Synpthetjc oils jnclude, for exanple
Pl SE;% aﬁ%e&%@w@mml@m@a&q %O@Md@yﬁbﬁléﬁmhe%gmcedms

gg%@loﬁ‘%ngk ; %iégﬁ%%rﬂgés@%s shs&h\éh Q91r1t J‘ﬁsﬂ&sfrf)gs@}i prpcess.
Usoful eymlmqﬁcdxydmcbﬂ)op rodp aroda.dieﬂlqmd jidhamers oy ahpha glefinohavirdg the

thyl 4 | val . phaal ef i PAO i .or .oi|
PRra ey iR OF Bt en heyueresn e fapudalistmst Pt O
afil bRMns BRI dsdedapat QM@érOEiﬁE‘wﬂéscﬁﬁylf’déﬁ:ibnéssof pro dﬁbr viscosity,
sher-Tropsch process. Usef ul nthetic rocar bon

safh as dldﬂﬂeﬁﬁdéeni@m @nﬂ?@wcﬁb IUSSeﬁlﬂ Smt i emeesfmﬂgdm&r@.epﬁgrs of

oo B et ARTRUM P RGPt I g B Bl ks
afd poliybIsS. Pyifithl @ganipldegediedddetyIbipatel ket fthrinl t@!ﬂacaproate
benzenes of proper viscosity such as di dodecy

db%ﬁﬂwﬂaﬁxyic%dmé@ ds@wlsebgc@m ﬁndr,shﬁtlllké{ Gemplex gsters |pff‘df13{féé°f0m

RS Elchodhn BRRSTADINL L RGBT R AR e

ba okeﬂoB&nd's' yPmbadral @xla miﬂleasrnﬁae&c ol shrel @lsy lusefdl. pat e,
pentaerythritol tetracaproate, di-2-ethyl hexyl
adi pate, dilauryl sebacate, and the |ike. Conpl ex
Tgl?ﬁ %!Eesba% SH e gﬁ'&med e gﬁ)e ‘B’:‘iserfﬁf‘ Q réfitd naphthemc base

I carboxyl 1 ¢c aclids and nono d di hydroxy al kanol's can
od] @a sybthetis bpdroBirbowler mwin- lmdnmaditonmﬂ @f Ivubridating MiskesitycThe
oils are also useful . 15 Th € oil can be a
EW%HWH%ﬂaE&Qﬁ%W‘?W§§@n53§@ Iﬁmék 'ned napht heni c
base oil, or a synthetic hydrocarbon or
non- hydrocarbon 0|I of lubricating viscosity. The

, B ANVENHPKt ur e of m neral and

Tg% %5 lnLﬁ)(Qﬂ ]aéqﬁn%béoR%sﬁ%a%?ﬁleg;restenﬁne&flﬁﬁqg 4&%\4%‘%8?? of

ng Ol I on

I\ﬂzfrﬁsﬁh’(g V1B<m$ﬁﬁ thedtbyl [Soditiiech lubrieaingi dll @inpokitioni Tat lnbigcating
vi scosity thereby producing a |ubricati n%ym I

ot srppetitipnFontatie @Bgme,dmpﬁ@w%%qot ARYERTCY; PdeeSigpgrspacys
01: B&n eﬂ@éo?&ngl’y”ﬁfe%‘fés@ﬂt A0GkioH iSRS FREH toHHABS of improving

dirs persan
soot dlspersancy, sludge dispersancy or both in an internal combustion engine which

-comprises operating the engine with the lubricating oil composition of the invention.

Optionally, the lubricating oil 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
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or both. Accordingly, the present invention is also
directed to a nethod of inproving soot dispersancy,
sl udge di spersancy or both in an internal conbustion
engi ne which 25 conprises operating the engine with

sgSFrHal b B End s FRTRR R PeRingiey b YBRBE b

cdiﬁsmfat@ Q@m@fhﬁ\iﬁer’f@%lb Qldéﬁﬁlﬁc aslvent Hoildg iadkd iahg@of avoani 50-
in fuels concentration of th

40938 (Qﬁ ¢a0¢ Haft‘) P@ferrﬁél@@ \@a tsyboilgn shengasoking (Fféil%ﬁékfuﬁle@nge
f
PRI iph3i¢ GRAIGRAC RGN softoh Bust B & 20
bahetes, gdndie, gyletd aldglkabodingrarembitdes oradﬂnzttic\thmnelel Aliphatic
the range of concentration_ of the

however
a@m?% ?@%W irbcarhon gomgetuchas FEPIORanY; BoRr e gL n-

_btﬁﬁﬂ&l%n ﬁfe I{Re! 1#) 'c&ﬁbmgf §r|§ Gt k'l’llyﬁro]‘:cﬁx‘gy?h %&vgﬂs Are Q) RREBIS for

per I'ion o tive tergents are
us;er\mﬂeﬁn’e fued allditiserInainofinet cmﬁ:eﬂﬂ'fﬂe 5 @rdohirttiod Ehelﬁ;lith'e will be

ditives des ed herein for at ed
oy a1dest S e DAY GRS SR Ao REFeent oS WEiEht
pr@fe@mi;' o5 &P4 (/A mBRIgréfRehbly frbMel (13 P9 Syedtht poREAt. 150-
400F 165.6-204.4C). Preferred solvents bofl 'in the

gasol i ne or di esel fuel range. Preferably, an

TR ROR o8 AL SRR BIRLGH SREo b Elid R RS,

in@ERTAtdndSrdhiotdd BEBéNsGrubdin BB way N lispitiag itlee soab@ ofnhb S of
about 3 to 8 carbon atons, such as isopropanol,

- invesiom y| car bi nol, n- but anol and the like in

conmbi nation wi th hydrocarbon solvents are al so
suitable for use with the fuel additive. In the fue
concentrate, the anmount EXXAMBPEESdAditive will be

ord| narily at. le 5 percent by weight and generally
Exapppl E)ldé’é%?a?@l%‘é%?:[émo ﬁi}‘er\/\ei ght, 10 preferably from5

2318 g'iQm@BF‘hl%Hrn‘?ethI%‘h ﬁ@éﬂe%otﬁ&fﬁhﬂﬁeﬂe%a?ﬁ WehukBer average

percent ng exanpl es "are present ed to
mblekulst waigbt s\demﬁaboueza@@@mdenn@hﬁwlrwhd@e donteahef BubiEyo

(V@Eg‘bn % fﬁ%ﬁe@ﬁo@ﬂ@fgﬁ}ﬁ ﬁllg%@g@%\m éagls C Igﬁ% ng ?-—tLI}%aCtOI

: ecﬁ’ﬁﬁféd hatH Qalr, 1ERpBRAhNEBsntAES aft] 8vEFhald dah@hser and receiver.

hyl vi ny i dene pol |sobutXIene havi ng a nunbe
275& gr@gsel hexadecene was also charged to the reactor, and the agltated mixture

was heated to 150°C. Traces of moisture were removed by sparging 250 scm */min
nitrogen through the mixture for about an hour, After drying, the nitrogen was fed to
the reactor head space at a rate of 30 scm®/min. 178.8 grams maleic anhydride and
16.4 grams dicumyl peroxide in a 50% solution with toluene were fed simultancously
to the reactor over 2 hours. After the maleic anhydride and dicumyl peroxide charging
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 Heg for 1 hour during which 15 grams of condensate was collected. The product
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nol ecul ar wei ght (M) of about 2300 and a
nmet hyl vi nyl i dene content of about 78% 20 (which is
avai l abl e from BASF as dissopal (r) 2300) was charged
to a 4-L reactor equi pped with agitator, tenperature
I
WP e 200 TY69T BT TORITRE: BF ol BERKE e piddutt had
aaay@nﬁhatuagnumbeeabfﬁrﬁﬁungKO}Wgs heat ed to 150C. Traces
of noisture were renoved by sparging 250 scnB/mn
ni trogen through the m xture for about an hour. After

dryi ng, tmqléﬁaq:@%a\fﬁﬁmfcﬁ@o‘lﬂlggﬁ(gﬁp E&@gnghead
space at a rate o granms nal eic
4@%@@5 @Ehigh metlmvmylgieampowlsnbnwm beving k dmbear aves R
n. t re, fed,siknultaneous| o
Rt Rieh (Vo opistitR Tl by & FaSMel B8 D oflaBaecfove
(v@hlelumbnwamuﬁ@va@lbae Fong BASF mdfis Rhebe s Glifiepal ® 1000) was
nperature of the reactor was naintained at 150C for

| clﬁﬁ%ﬁ@ﬂeﬁ rqactpr apg thegeactpravaschaaiosto adempesatieg ok aborgRE°C. 589

o0 S 39 SE i S B B

Thédrempertire bf the ecactue dvak @4intaitied at £FGPEY fot UiSchowessaftee kit ratleic
a he pressyre was held at 20 mm for 1 hour
aftjhxg ﬁf‘galwffilewnwegqxaqlﬁsarsp hergertoths reactprs hegrrcies wes hepipd to
I ns of
at%@g?mt Thd g@ﬁﬁcﬁ% théh i e@%fn%megﬁue 3&9%%&.

cop was obt al e pro
saponlfl cat| on nunber of 48.3 rTg K(}Vg Exanple 2 -

& - g D y cnc ]?lp)g‘;ﬁﬁﬂ)ﬁougélﬁggf
160V 9ha t%bﬁ“ﬁmﬁil%t C a)rorﬁﬁt @m&gntﬂfngQlaJﬂcbaﬂs er
nmet hyfl)?lw i dene cont ent (gf Mabout 176% (which is P

W@’@hh@frfém-a& alpthﬁm giixture (ayerasrsPlegnlar weighh odhs. 3 Paltons)

WFreeail ggglwasﬂ 100%&?9,\%% fné’fﬁ]%er aOI ltle%t%ftaag (?’ailg .tggg

te@ipafiburolag htiahydifor dBoa3d rhhubed t@ d&ryﬁmé thdimponek. The
peroxide were fed to _the reactor, ;10 _The tenperature

maftuneWéaSrcealéfl & 638 and 360 apHeat @@leﬁs@éy wde wers qhgrged to the
red tidf'm nﬁk@k&tor"’}ﬁg Qra%%ga?g&ggﬂ Wltr OxhdRadidh

arge e reactor tor was ted to
mabumetwa%@@ﬁed ThEsQ3Co0ln3 pamast dlhen-hﬁltylmeroa@ﬂaxmerp rdddddie the

repflion b, Tt TR s tas ASER unSRag (psherp e

abd¥it YEIPghbnEX R RentpPatR] Begah 1d 4 RAE QREHEm PRk ile RAGtIon
81.94 parts per

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 neutral 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, available as Glissopal ® 2300 from BASF, was used

instead of 2200 Mn polybutene which was used in the '083 Patent.
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wei ght of Cl4-24 al pha olefin m xture (average

nmol ecul ar weight - 215.3 Daltons) were charged to a
stirred reactor. The m xture was heated to 150C, and
the tenperature was naintained for about 30 m nutes
to dehydrate the m xture. The mxture was cooled to
65C, and 36.5 parts of mal eic anhydri de were charged
to the Rfnfifasti SyniHes bl helyod ik yleRainiie ieRdsRAsE Was
purged wth nitrogen. The reaction mxture was heat ed
to 150C. 0.13 parts of Hbutykaminguty| peroxide were

B BB e Ol 805 e qiceunis
daadved fromSOChutdneeint hes the igvihg sieudngan t o decr ease
(exot perm passed),. the reaction mxture wa

150C. | The pproxj de @additign gtep was

nmore_ t ires. Af tiggod he <i xt er.oxi '

redtt or Twasl Reat et it o “170¢, Nand Yhe |l ¥

mai nt ai ned for one hour. ke ‘aromati‘e sol vent

stripped from the produ er vacuum and'then

approximately 276 parts of F'OON neutral oil were
SrHdedmipsuddR KPéﬁ?PéaO&y resQinPPBles oflethy lRh&BAd8 hh® B n@fles of

Ther mal" Pl BS, e procedure of Preparation 2 in U S

prepylens oxids. wish 8batyD@Bing'to §8Renlytbyrdigh sTheapfictiesdiol is then

Al A BB g
artiiicGtovRswh&ei the piilary Aiphafiodmine cobtdniix 31077 endy N/g.

Synt hesi s of pol yoxyal kyl eneam ne derivative of
t-butyl am ne A pol yoxyal kyl eneani ne contai ni ng both

et hyl G%Mlgﬁ_wtlﬁgig By{,a@gxml,?%le_a&iiﬁesdeﬁ%aé@é bved

froma T-DU ant ne nas' the o ng structure: 'H
NOav OHON, X OY ¥butflmhina conpound i s prepared

Al herghung o oL es o Liviee Ol de, and. 8 0] €50l
PRt bR Y1 anfil hROhY RIIRRTIAE Hrudeset hEN

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
95 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 héated to 160°C. When the reactor
temperature attained 160°C, 2.82 grams of dimethylamino-1,3-propylamine, 17.96
grams of ethylene oxide and propylene oxide based polyoxyalkyleneamine with a tert-
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‘reductively am nated with amoni a and hydrogen to
provi de polyethers with termnal 10 am nic groups,
wherein the primary aliphatic am ne content is 3.077
meq NVVg. Exanple 6 - Synthesis of

| . : . ] .
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tcathd rqacopydgaesiadlyi Tke readtion mikburelevak Held at 1 60PCafol 1 5uiopts. The
am ne has the following structure: HIJ HNOON I "'~
reactoy pressarevas themraduced 19124 rpHg Safid tq move 3aY Bgtepgenerated
58D Mot TH ¥ S SRR 2006y Pl
rqactignettinperdivod wadineintohedefoharadhay|1 6iSshauinebecansedbe teaviedny

am ngted with ia and hydrogen to provide
Rt Boirpfie dhnfeanior povas e St diargmmbiee
(d5) dRIaiRthinBl &r 30 AIFLRS ICRBIRBEnY Fater §ékkrifB d¥ikh the
ExXanpl e A 95 granms of Pol yPI BSA 1000, "as prepared in
regRizaml e 2, were charged into a 500 nmb stirred gl ass
reactor. A constant 180 nlL/mn nitrogen purge through
the reactor 25 headspace was then started. The reactor
was heated to 160C. \WenEidmeple Bact or tenperature
attained 160C, 2.82 grans '

f
218 4 emps 44DooA wolss prididpHaReRIBSA7238 (sagenifisaiéqn mumber =

e e e A T S T

ob_ﬁ?MMamﬁg/gﬁde Enﬁmﬁira]ﬁ (Sapoaifitatéh ﬁﬁnlgar_afn%l.@)fng_cg(DH@talpha
0] were a e toQ e reactor sequent.l . e

olefin aysrage mpleeylpeweight o8 &/meDsdee lf%‘ﬂﬁwéﬁg.wefﬁe

c}EaE(; tiRfo ANORSSL sErriPSlatNeRbts € AUGREahiOl SOZAL TRtk ?g;ge

i
ve any water geherated during the reaction.” T
thraughuhe eactdi héadsmcovwiae thenistariad g reantor3@asheatedds. The

5 ' i nt ai ned f 6,
appsteeishe ek B i et o el Bopros a1 35 o2 tns
off fethAafd GhdPIARSTYFBetasiRORised pagseatkyldhesdthenwitiga tert-

(abs)” and nmaintained for 30 mnutes to renove any .
buktaerinapone e peparpdrin Fyamnls 6, werecadde to the reaetaipl e maction

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. The nitrogen content of the product

was 0.77 wt%.
Examples A-I are in Table 1 are examples of the method of preparing the invention.

Examples C-I were generated using the conditions of Example A except various

reagents were substituted for those listed in Example A (see Table 1).
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TABLE 1

219.42 grans (0.0694 nol-es anhydride) of PIBSA 2300
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i n Exanpl e 4,
ol ef i n/ mal.ei ¢ anhydri de

and 82. 87

35.5 ng KOH g),
grans of an al pha
copol ynmer (saponification

as prepared

nunber = 94.0 ng KOH g; al pha olefin average
nol eculfaf g1 pAt {-L687gf nol ), as prepared in Exanpl e
3, werg 15 gharjgeéd|into a 500 nmL stirred gl ass
reactorf. | A dopstant 150 nL/m n nitrogen purge through
Ehe redctor |hpadspace s then started. The reactor
was hedt ed tlo| [appf ox tely 160C. Wien the reactor
_jli—sjerrperegjreil@ap[qo;a@ejgmoc, 82.93 grans of an
S By enel oxildes @ \pr apy! ene oxi de based
pol yoxyal kiyltepngam pe with a tert- butylam ne core, as
preparddjijn iExanpl p 6/ were added to the reactor. The
gegcticn 20im xtdurp was| held at 160C for about 1.5
goBrs. [The nephdt or| presisure was then reduced to <20
ZBg (dps)|.tiqlrlenrove any water generated during the
we8@i ot [Th&|'vagulum |gonditions were maintained for
about 30 nufgs| [Thelnjitrogen content of the product
wag 0. 77 u&;o 25|Exanplies A-1 are in Table 1 are
Exéppleg ofc|t & I hofl of preparing the invention.
Exanple§ £l <g%@£§g@nagated usi ng the conditions of
BAnpl R |BMBIRHEI9ET i 0%ls reagents were substituted
for thase | ijsted|iph Example A (see Table 1). 54 0y f
~iD~-+[TIN'In|[N ~1 '\ 00 Wvi MM MV1I M ~' OQ CO
-~V VM VIiIiDM MIOOGNI- M"-" .. O'R 00 vi
Lhg' Jo{Md 0 D O|v
s 3
EQ-
S & - sl |8
< 05 |olololo|loldlale  |o
=
2 g
E S5
S T E e
<O ZiZz\Z|z\Z|Z|Z |7 |z
oL wl] |wn|ecieolea| [&
= Savloelope|n|d v
£33  |Sdigeimnigle IS
g
L
= sl ol ojol ool o %“Eg
5 SlElala s sEE 88w 8
=, oL 5
£ o g 2y
S B4 |2 ® .8 8
Mo Holdlolololaelole og%g
5 e,
AN
= CEX-B:
3 E oo
S af |ololo|olo oﬁg,g_.
ORG] LgElEElEE Sload &
‘ Sz
5 SR
SN 1 e I R P
E EEEEEEEREEIRER
£} HEEEEEE R S op-ga
) wmimlmmmimie  fodiey b oy
L3 )
=y
=]
g
B <lmlu|njm|ploln |-

55



10

15

20

25

30

aaaaOO0A00000 UQQb U~ ~0O0O0 WU..

00000 O\gv. Woc$cccaaaa a 00000 a.
a. a.. a. UN ObOOOOOONDbDDBDbDbBbVI MM OWNNO
NNN h ~i NO XXXXXXXXOX0WWWWQARQ
2 0O0ONoO xP*- 0[] c0~0000 OOo0o~~ 0V N O.
000000b~0WrnONOO 00d V't O~bij, vy

U
Examples A,B,C,D,F and G, which exemplify the lubricating oil additive composition

of 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 resu‘lting.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 wt% 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 higﬁ 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 - Visto)/(Visr) X 100]

ViSeho: Viscosity of carbon black in oil

Visf: visco'sity of fresh oil
Using the soot thickening bench test, the percent viscosity increase calculated for the
additive composition of for Examples A,B,C,D,F and G 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 wit% zinc dithiophosphate, 0.03 wt% foam inhibitor, 7.7 wt%
'viscosity index improver and 85.10 wt% of a lube 0il blend which is a mixture of
basestocks that consists of 69.24 wi% Exxon150N oil, and 30.76 wt% Exxon600N oil
(all of which may be purchased from ExxonMobil Corporation, Fairfax, Virginia) to
provide the comparative oil formulation. To prepare the formulated lubricating o1l
composition of the present invention, approximately 7.6 wt% of the additive
composition of Examples A,B,C,D,F, and G was top treated to the formulated

comparison oil.

56




ONMNNNNNI H'O PP. OO O0OO0OmMmmMOGCd rotaO
P. UWWWWX X WWWN z QazgQ . e X UQ W7
Exanples A B,C, D, F and G which exenplify the

| ubricating oil additive conposition of the present

i nvention, were evaluated for percent viscosity

I ncrease using a soot thickening bench test, which
neasures the ability of the fornulation to disperse

a ggle‘éeselﬁ@ bi s (ShRRbNg bihias Grel SifithdrizB4 if TSHR bhe
addition of carbon black, a soot surrogate. Using the
soot thickening bench test, the viscosity of a fresh

oil is measured.. jn.centistgkes. Jhe .l is then

treated with 2 %@%}c)e\z,&gg%g,.ﬁg%c?glﬁ %%%%33&3%4

suppl i ed by Col unbila Eﬁ%ﬁ#ca!A85$?ﬂme?%ﬁﬂwa i xt ure
cont ai ni ng appr oxi natetg-2—gratrs z%mbau AXC72R car bon
bl ack and 98 grans ot (thtzon::?i). 'he test oil,
10 whi ch contai ns carbop btagk, Tsgdaem tgft to sit
overnight. It is themrhgmogenized %3y Ng 4 hi gh speed
ti ssue honogeni zer [for gpproximatejps 60 sedconds to
thoroughly mx the [GabgRRadelack wsih the|fresh oil.

5 The resulting test oil containing carbon black is then
degassed at 100C for 30 m nutes. The viscosity of the
oi Theaesultaiofithegootthivdenibp ekchi test indieate thatithg detsieat YsFosY

met hods t hat wel | known.in the .ar : -
vneaseune e PRer B | Slaiedghifalbh ol Je g EE rgion wes
f QbivemRgtHe PerBehevisdbsit sepsist th a figmahsel oil {hawdid @bt eontain a
visr)/(visr) x 1001 visb: viscosity of_ca&ﬁgngl 05
i rubiidating od additive eempysivem ok the Rresent IESTHEMIHECR YGteC

10 Egpgfﬂ%%%ly?a%@/ﬁ &Fséésitytiﬁﬁe&%.r PRD tesV InBRARS that HRALSAGEing 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

15  be imposed as are indicated in the appended claims.
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20 additive conposition of for Exanples A B, C D F and
Gin a fornulated oil was conpared to a fornul ated
oi |l that does not contain the lubricating oil additive
conposition of the present invention. The fornul ated
oi |l of the present invention conprises 0.66 w % of an

OXjy ity i Rhieid @. package, 0.33 wt % pour poi nt

d 1 j,“ﬁ : 1%'% of a cal ci um based detergent .
package containing a phenate and 25 sul fonates, 2.41
wt%zmcd ngoﬁ sphat e, 3wt%foam|nh|b|tor 7.7
wloe  vidEykselyble at%%@ itige gorposiigPnprepased By fhgguocess

oi | bl WCMI{?}I§G§“§C{B ture of basestocks that _
consi sts of 24 wt % Exxonl 50N oil, and 30.76 w %

Exxon600N oil (all of which may be purchased from °
Exxon L rati irfax, Virginia) to provide
t he cg/g‘g raoﬂ?g&cﬂnf’ 0? g’rentgﬁ%‘ﬂngr‘f(’p Feépare the

fornmul ated | ubricating oil 30 conp05|t|on of the-

present invention, approximately 6 W % of the
additive cdiposietcopelymicr shtaingdl by fme@aﬁp@o@olwm@n@tmgﬁ

top treated to t ted .conparison oil. 56 The
results of the sgg?’p%ﬁ%‘i ﬁnl?ﬁfrl?ench test are

summari zed in Table 2. Table 2: Soot Thi ckeni ng Bench

Test Results Exam|le %VI scosity Increase A 204 B
204.4 C 203.7 [Kngg. 2t lepstpge mongethylegicRlly ppsppupigd fb-Cas

283.9 5 The results %Oniblgﬁb&gg}g%cm(ﬁ}%g{&%r&?n&%t@

i ndi cate that the percent vis i Nncr ease us
the lubri.cating oil adthatboxghcmﬁm&ﬂlydme mfestelnehereof
present invention was |ower than the percent
viscosity increase in a fornmulated oil that did not

contain a (b)  atleast 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) atleast one monoolefin compound which is
copolymerizable with the monomers of (a) and (b) and is

selected from the group consisting of:

(N an alkyl 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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| ubricating oil additive conposition of the present
i nvention, which yielded 10 approximately a 284%

vi scosity increase. This test indicates that the

| ubricating oil additive conposition of the present
i nventi on has good di spersant properties.

under st ood t hat aItho h nodi fi cations aggﬁnw atlo

of the invention can( PRk And e lfl?B

the spirit and scope ther eggnoeg,gi&nc%ﬁggngdtﬁpa{eatm%sor
should 15 be inposed as are indicated 1n the appended

clainms. 57 WHAT | S CLAI MVElidaghoxylic Anidoif frospihgul 8 to about 10

| ubricating oil additive conposition ar by the .
process - whi ch conprises r8@3’?.%@"%@%@%”?@&8&‘%@ contains
of the follow ng copol ynerfesm bbdut 3 t6 AbRt WORAHRA@Ined

by free radical copolynerization of conponents

conprising: 10 (a) at |east one nonoet hyI eni cal ly

unsat ur at ed C3-C28 noc L
thereof, or C4-C28 |car%c§)xy i ké;rgl )flg%hggeyllgramd“f

ester thereof; 15 (b) at ﬁeﬁﬁatbounEtolab@heSbm'bﬁmmEﬂssi ng
about 2 to 40 carbon atons or at |east one polyolefin
conpri sing about 4 to 360 carbon atons and having a

termnal copol yneri @bl e?f?w 1 Abderell A8 F?Qfl -cBntaining

vinyl, vinylidene or “al k vi nyl i dene grou

m xtures 20 thereof; and hegroaycliceastpoond: amdnool ef i n
conmpound which is copolynerizable with the nonomers
of (a) and (b) and is selected fromthe group

consisting of: 25  (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);

(ii') a copolymer obtained by reacting compound (i)(2) and

compound(i)(b} in the presence of a free radical initiator;

(ili)  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 (1) 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
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(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 fromabout |I to about

40 carbon 30 atoms; an al kyl am ne d .
ol kT Ao cbleost ong et ey # Bl Ea Ao e RO WAL P APl 6F Being
or  di carboxylid vx%erdgﬂtﬂﬂat% sf.( EQUE&b 10 aBOM csths thereof, or at

car bon atons stitu nt contains 5

from about 1 least ammtaruaxﬂardcuh athydedes( &)esters thereof, or mixtures
N-vi nyl car boxtgm' gfg of carboxylic acids of from about

1 to about 8 ¥&fFPon atons; 10 (4) an N-vinyl

Substituted nitrogen-containing heterocyclic

compound; and (5) at |east one 1l-olefin conprising

about, 2 t Uhe Hfdricaidpil /ldANF @immisitionadClanel, pvﬂieye,lh eﬁ]poiymer (), (ii) or
15 conprising about 4 to about 360 carbon atons

havi ng a fié} i rrarted 0P8t phisastzems go]gfs grpa]p;ﬂmtlg H:@mpapxm and additionally
of ‘a viny hv 12yalt @ep %mg & 8%% %np\éhﬂé' ! ?Id@eat 1949 Lb?ke oafromatlc compound

m xtures t provi errpoe
"is not t healﬁarm>faﬁlrtgheaoné(b'fvlth aetqakt(mmdnorﬁ)@anbnxxhc)a(c@ or ester thereof, or

i) a copolynmer obtain y reacti ng ound (
1@ conpéi i"y cb)aqdn afnglg rﬁ,qieeégnesée o]theg r Qb (f?,;df?t ast one aliphatic

initiator,, n‘éoun dﬁ %Q I‘? ?9&8%% fed%ﬁ?étrl%)t (Qﬁ{% ﬁl@hocarboxyhc acid or ester

reacting co conpound
(i) (c) i ntlereudned diexbogtiiceald, eabwlride ed esueeamaoﬁ,rprmxtures of (1), (2) or
t he prese?c)e ‘of copolymer (i) or copolyner (ii) or

15 3, The lubricating oil additive composition of claim 1 or 2, 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 components (2) or (3).

200 4 The lubricating oil additive composition of any one of claims 1 to 3, wherein the
polyether aliphatic amine compound is derived from an aliphatic amino hydroxyl

compound.

5. The lubricating oil additive composition of any one of claims 1 to 3 wherein the
25 polyether aliphatic amine compound is derived from t-butyl amine
dimethylaminopropylamine, N-aminopropylmorpholine,

diethylaminopropylamine, or diethylaminoethylamine.

6. The lubricating oil additive composition of claim 5, wherein the polyether

30 | aliphatic amine is derived from t-butyl amine.

60



both; or by (b) contacting copolyner (i) or copolymer

(ii) or both with the. non-free radical catal yzed

reacti on product of 30 conpound (i)(a) and conpound

(i)(b) or (i)(c); with 59 (B) at |east one polyether

al i phatic am ne conpound capabl e of being reacted

Wi th at BagibrcsEngeileeditheesipositioh dF a8y ofs bEichims 1 to 6 wherein the
thereof, or at |east two dicarboxylic acids,

anhydr i degpolpmerisicepelypgefidbof , or nixtures thereof. 5

2. The lubricating oil additive conposition of C aim

1, wherein copolynmer (i), (ii) or (iii) is reacted

Wit B at IThedtbrivaeing ollyRiditbre @nipobiiohfeaypoud chds 1 to 6 wherein the
gdditionally wth (1) at |east one ether conpound, or

(2) at | €8RRLYBSEIS£PB ¢t (iBonpound capabl e of being

reacted with at | east one nonocarboxylic acid or ester

t hereof, .or .10. dj.car,boxyl.i ¢ acid, . anhydri de or .ester o
thersof | 1B hgbisca%?g qngaﬁt%@r%msgwgﬂ clairg Srplsissin copolymer (i) is
capabl e obpeBSN, SRAGLERY Wclftedhdi o i
nonocar bg{(}yl ic acid ordeg%t gr et %cglrsggg ‘?al)%?@fﬁagtg}nb%fx%?lﬁlg
aci d, antpbydrile and pelyisebutyleeecof , or mixtures of (1),

2) or (3). 15 3. The lubricating oil additive

onposition of claim1 or 2, wherein in copol yner

(R0 B BRE bl s PSRBT ol B B 6 whersn e
reacti on ppolgHet isopeRaReGMg (i) (a) and conpound

(i)(b) or p(??%ci fﬁ t he gkgsence of conponents (2) or

(3). 20 4. The lubricating oil addjtive conposition_ of )
any léne ofheciubrisaiing ailaddlitigromgasitionot agy rpephelaims 2 to 10 wherein the

gl i phatic ' ' j al opkatic
B ho- hy Sy EcRRRAUAE s ST LoRT ARl
addi tive conposition of any one of clains 1 to 3
wherein the 25 polyether aliphatic am ne conpound is
derived ffbm tandutay$lplmiyleacdidininet ragresanitaldpr thp yoramilme,
N- ami nopr opyl nor phol i n I et hyl ami noprq 'ngm or

di et hyl ami noet hyl ami n P
R18 HN \ j
R1e

Ry is H, --NHaryl, -~-NHalkaryl, or a branched or straight chain

20 hydrocarbyl radical having from about 4 to about 24 carbon atoms
selected from alkyl, alkenyl, alkoxyl, aralky! or alkaryl; R(2)9 is -
NH,, --(NH(CHy) )mNH», --NHalkyl, --NHaralkyl, --CH, --aryl--NH,,
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

25 - about 4 to about 24 carbon atoms.
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6. The lubricating oil additive conposition of claim
5, wherein the polyether 30 aliphatic amne is
derived fromt-butyl amne. 60 7. The |ubricating oi
addi tive conposition of any one of clains 1 to 6
wherein the copolyner is copolymer (i). 8. The

Lubri cat. ) L % ¢ of
ci'aim Lo @Rl R R B N BR e Y opol yer
(ii). 9. The lubricatirny oi | additi yEeeaposition of
i pol yPI BSA, @pgained

by the free radi qgal i on of el c
anhydri de and pol#i sobutyl ¢ne. 0. The | ybricating

oi | “additive conposftion g of 'r\e.(} 11t6 6
wherein the cBpol Wer—is Li i)y %k, The

| ubricating oil addi ' any one of
claims 2 to 10 wherein the Di"ar omati ¢ conmpound i s
sel ected fromthe group consij;ing of: (a) an
N-aryl phenyl enedi am ne represgnted by the fornula: -/

R20 R18 K . \ HN [, 8.is H,. --NHaryl,
- - NHal kar yT %Whéf%ld{zaﬁl?ﬁga eg?'h wdppgndptlycyggregent Jgdrogen or an
hydr ocar byl 1 6241k | t
carbon atons Izl}g(‘gl gﬁ% eéd]ﬁ}/ tdg%agll&%ﬁlg,aﬁgﬁkag ﬁ?‘lt {Jtogﬂf%gg%ﬁz?mbon atqms,
Saral kyl or alkaryl; R(2)19 is -- NH2, --(NH(CHR) :
n) M\H2, .-- NHal kyl, --NHaral kyl , -- - - | --NH2, in
whi ch n&nd ﬁ?8%@%*“%@%5Q0W§%B§$WP%¥E%gﬁﬂ%XTﬂ?o about
10; and R20 is hydrggen, alky| enyl, al koxyl,

aral kyl, or al karyl, ab 4 to about

24 carbon atons. 61 (b Ur’;?g%resented by
)

Ros

the formul a;

in which Ry; is hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms; and
10

(d)  an aminomercaptotriazole represented by the formula:
: N NH,
) ‘</\H/
N .
N’////

H
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10

15

20

NH2 R21 R22 N1 H in which R21 and R22 each

i ndependently represent hydrogen or an al kyl or

al kenyl radical having fromabout | to about 14 carbon
atonms, 5 (c) an am no-indazol i none represented by the
for mul a: O NH2 HN R23 N in which R23 i s hydrogen

or an al radl cal havi.ng from about 14
car bon a(forrs ﬁﬂlé“"fﬁf“(‘b%m Wpﬁq’??’ﬁscﬁ&fﬁhﬁgyf?’a’?‘flflazol e
repr esent ed by the formula: BHNH2 SH N N H 62 (e)
an am noperim dine representefd by the fornula: NH2 N)

NH R24

\
—— Rx

=

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 --NHa, --(NH(CHz)y)m NHa,
--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 1o about 24 carbon atoms;

- (®) an aromatic amine comprising two aromatic groups, linked by a group,

L, represented by the following formula:

o

wherein L is selected from ~QO-, -N=N-, -NH-, -CH;NH, -C(O)NR3s-, -
- C(O)O-, -802-, -SO;NRas- or —SO;NH-, wherein Rag and Rag
independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms;
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in which R24 represents hydrogen or an al kyl radica
having fromabout 1 to about 14 carbon atons; 5 (f)
an aryl oxyphenyl eneam ne represented by the fornul a:
R2r Res/ \ 1J R26 in which R25 is H, --NHaryl,

--NHal karyl, or branched or straight chain radica
havi ng from about 4 to about 24 carbon atons that can
be al kyl, 10 al kenyl, al koxyl, aral kyl or al karyl; R26

s --NH2, - - (Mekefiach YT W12y, and-WHRE deper@Ently N or CH provided

--NHaral kyl, in which n and meach have a val'ue from
about | to aBtiys20d YameymRRybets baydir ogen, al kyl ,
al kenyl , al koxyl, aralkyl, or alkaryl, having from

about 4 to about 24 carbon atons; 15 (g) an aromatic

5am ne conpri RhdtRyPindeeRaEntDy 1gprRuAs a hlydivkes] alkyl aryl, alkaryl,
group, L, represented by the follaqw nlgylfor mul a: Rao

:Y|3 R32d ;RS&falk}‘\la aikoxy ghydzax ypikylanneadRyl . NO2y -§QH, -
-, - - H,..+.C:ORN -
0y 0 - - sop N GRUTRE salf hbigot, AR RN R g e

R29 20 i ndepéanidpatdently kyireganalkgl, yydiraogeltyl, analkhkyy;l |
an al kenyl or an al koxy group having fromabout | to
about 8 carbon atons; 63 wherein each Y!, Y2, Y3 and

10Y4 are independgati.yi A&y PleBMsElR A hylfakn, ¥in 2884, afdalkeny! or -
may not both be N, %} R%génqnd y%%g indepgng%nltlly Y
represent a hydkogegrounhiying framyaboutl kaabpiuf 8 cabah kipins, -OH, -
al koxy,. hydrg&ﬁloquéom%r;n noal kyl, -OH, -NO2, -SQO3H, -

R34 represents -NH,, -NHR35, wherein Rss is an alkyl or an alkenyl
15 group having from about 1 to about 8 carbon atoms, -CH-(CHa), —
NH; or ~CHs-aryl-NH; and n is from 0 to about 10;

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

‘aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

20
(i) an aminoindole represented by the formula:
Ras
i |
|
H
wherein R3¢ represents a hydrogen, an alkyl or an alkenyl group having
from about 1 to about 14 carbon atoms;
25
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10

15

20

25

SBNa, CO2H or salt thereof, -NR4IR42 wherein R41 and
R42 are independently hydrogen, alkyl, aryl,
aryl al kyl, or alkaryl; 10 R32 and R33 i ndependently
represent a hydrogen, an al kyl, an al kenyl or an

al koxy group havi ng fronrabout 1 to about 8 carbon

atons, - - SQOB3H or 1— %B res nts -NH2,
_NHR35, (dher @M ATEISBYITG eéﬁpfﬁ‘f%ﬂ the, fproy nyI 15

group having from abqy rU_FQQHZé%uj $n ?tomsot
ry s from 0

SCH2- (CH2)" - NH2 or =
about 10; (h) an am not hi zoleégEIected fromthe group
nobenzot hi azol e,

consi sting of am nothi azol
am nobenzot hi adi azol e and an“noalkylthrazole 20 (i)

an am noi ndol e represented by the formula: R36 H2N
wherein R36 represents a hydHogen, an al kyl or an

al kenyl grou

ooy 8" QRN R oSS0 ARy S 21
formul a:  R38bow &/catborn Bﬁﬂnd\{hﬁ R3§~|rdﬂres‘6hle ﬁ@rlyﬂm@&? an alkyl or an
represents a dival ent al kyl ene group having about 2 to
Sabout 6 car bélkentl greupdreyingdoma t&ééﬂ@éovd lﬂyarbea@rﬂmsan

al kyl or an 5 al kenyl group having from about Ito

about 14 carbon atons; (k) a ring substituted or

unsubst iftut ed riaagishbsrtimtedsnmtnsabstimited ardlind, sweh a3mitdeaniline or 4-

am noacet ani |l i de; ﬁ&g an anrnqu|noI|ne
ammoacetam
)] an aminoquinoline;

(m)  an aminobenzimidazole;

(n)  aN, N-dialkylphenylenediamine;
(0)  abenzylamine; and

(p) a benzyl alcohol.

12.  The lubricating oil additive composition of claim 11 wherein the aromatic

amine is N-arylphenylenediamine.

13.  The lubricating oil additive composition of claim 12 wherein the

N-arylphenylenediamine is N-phenylphenylenediamine.

14. . The lubricating oil additive composition of claim 13 wherein the N-

phenylphenylenediamine is N-phenyl-1,4-phenylenediamine.
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(m an am nobenzi m dazole; (n) a N,

N- di al kyl phenyl enedi am ne; 15 (o) a benzyl am ne; and

(p) a benzyl alcohol. 20 12. The lubricating oil

addi ti ve conposition of claim1l wherein the aromatic

-am n ar henyl enedi am ne. 13. The | ubricating

oi | d| t | I Btalopomposiion of W oueeofoclaimse to 6 wherem compound

N-ar yl ph di
e A VT P ——

13 wher ei weight (My) mhﬂmyllabhﬁmme@eﬁblﬁﬁ'o@)@' S
N- phenyl - 1, 4- phenyl enedi am ne. 65 15. The | ubricating

oi | conposition of any one of clains 1 to 6 wherein
c6mpdénd The hticahg 610 E&hiz‘cﬁ@t‘ioﬂdf)dhlﬁl pﬂv}iér%ﬂit{ éﬁg}ﬁbe average
havi ng a nunber of average nol ecular weil ght f

f r om aboutolacular sveighs (MabBE®M Bboke S00Teebbultliodat i ng

oi | conposition of Caim15 wherein the nunber average

nol ecul ar weight NO is from about 500 to about 3000.

17. Tie | (heileidatigg 6il boﬁ@@ﬂi’@cﬁi & Glﬂinpr whakm tiln@number average
wher ei n the nunber avera? nmol ecul ar wei ght (M")
B

fr om aboutmoleRyariverighds) o abpit 1600 Wh’éoutu'bﬂ{)catl ng
qipl additive conposition of any one of clains 1 to 17
wherein (i)(a) is a dicarboxylic acid, anhydride or

est engt hef’l@féfluﬁﬁcatfﬂgeoﬂ HQ 1&19@%5&? éy(ul)r’ %gglhqtgrlé)'\ﬂgloc’f claims 1 to 17 wherein

conposition of claiml

anhydri de (bfe) ésa é\caltbheylanimd 2@8hydHie or efted ®aicbng Oi |

additive conposition of any one of clainms 1 to 17

wherein the nonoolefin of (i)(c) is a 1-olefin. 20

21. A% brﬂ@eltlbrﬂ@tlog bil addifivs compositivaniiclaiin1g vehereij (i)(a) is maleic

- gount of a%ﬂyé)mie ot ester thereof.

20. The lubricating oil additive composition of any one of ¢laims 1 to 17 wherein the

monoolefin of (i)(c) is a 1-olefin.

20 21, Alubricating oil composition comprising a major amount of an oil of
lubricating viscosity and a minor amount of the lubricating oil additive

composition prepared by the process which comprises reacting

(A) . atleast one of the following copolymers:

25
(i) a copolymer obtained by free radical copolymerization of
components comprising:
(a) at least one monoethylenically unsaturated C;-Cys
30 monocarboXylic acid or ester thereof, or C4-Cag

dicarboxylic acid, anhydride or ester thereof;
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| ubricating viscosity and a minor anount of the
lubricating oil additive conposition prepared by the

. process which conprises reacting (A) at |east one of

the followi ng copolyners: 25 (i) a copol yner obtained
by free radical copol ynerization of conponents

i sing: | hyl |
e Ut i o) o) 56 BhisRBDar BRG] LoriihisiRgbbut? 19 40 carbon
thereof, or C4-C28 di amnhoor st GolydNRttonfRisii about 4 to

ester thereof 66 (b) at |east one 1-olefin conprising
about 2 to 40 carbon dfBaerben algmsiaaddevisee tyelgall ef i n

i si b 4
conprising about 4 to Fgﬁc&%glg%?%@hgg&o@%?% gfmn@r’

term nal copol ynerizab a vin

55 vinylidene or alkyl vinyidemstenraligl oinylidenedrsbpioagixtures

thereof; and (c) at le st(&re nmonool efi n conpound
which is copolyneriza 4 t he nononers of (a) and
(b) and is 10 selected fromthe group consisting of:
(1) an alkyl vinyl ether and an allyl al kyl ether

‘where the al kyl @)oupt leastope monydlefimmdmpound which is

di al kyl am no or al kox ubstl

: !
unsubstituted, and 15 ¥13?r|]ﬁ Se‘gglbﬁ*edﬁmneis?%(a)a%ﬁb)aﬂdls

1040 carbon at ons; (%el@c!’tecﬁfrlﬁﬂa'th@?i’oﬂﬁ cBRstAR of:

15

20

25

30

N-al kyl am de of a nonoet hyl eni cal unsat ur ated nono-
or 20 dicarboxylic acid of from about 3 to about 10

carbon atoms where t h?l)aI K%k aﬁk%\%ﬁzl elfﬁe'}tanﬁontaﬁg(lna%kyl 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) an alkyl amine and an N-alkylamide of a
monoethylenically unsaturated mono- or
dicarboxylic écid 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 | to about 8 carbon atoms;

(4) an N-vinyl substituted nitrogen-containing

heterocyclic compound; and

(5) at least one 1-olefin comprising about 2 to
40 carbon atoms or at Jeast one polyolefin

comprising about 4 to about 360 carbon atoms
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fromabout 1 to about 40 carbon atons; (3) an

N-vi nyl car boxam de of carboxylic acids of 25 from

about | to about 8 carbon atons; (4) an N-vinyl

substituted nitrogen-containing heterocyclic

compound; and 30 (5) at |east one 1-olefin conprising

about 2 to 40 carbon ato

conprising about 4 to abogﬁngggﬁh%%%%ﬁﬁmg%ﬁgﬂg#%ﬁkﬁﬁééhnmln
havi ng a terni nal copolynenhaﬁhh@fgwmqp*wnﬂuhheofdmmvnwhdmw

of a vinyl, vinylidene or alkyl vin rou 0

m xtures thereof, provided g.f?%’tort% f F’ﬁo %@ééat the olefin
is not the sane as the ol elipBRRIONRIhe énié‘as(thé él’%hn employed
(ii) a copol yner obtai ned by reacting conpound (

Sand conpound(i)(b) in theiptifbnce of a free radlca

initiator; 10 (iii) a copolynmer obtained by (a)
reacting conpound (i)(a) with conmpound (i)(b) or

(i)(c) in a gon-f a%efcslgﬂmﬁabtaﬁaa BY YeuRfing &&ﬁgdunqr(l)(d) and
t he presence of copo i) or copolyner (ii)

both; or by (b) cé?ﬁla@w ap@rzyan@pnqq of a&rewe@ealymator
(ii) or both with the non-free radical catalyzed
reacti on product of 15 conpound (i)(a) and conpound

10(i)(b) or (ilifiy); awopdlyfB) olﬂﬁmb@ﬁﬁ(a)@éw:tmglcymphﬁfd (i)(a) with

15

20

.25

30

al i phati ¢ am ne conpoun of bel reacted
with at |east twoCPBRHSH 3939% (‘%HP%@O reg gydiad catalyzed

thereof, or at | gasfiod l}ﬁﬁhggl;é@{ﬂ?:g)& 'cé))gbugﬁbrdﬁ) or copolymer (ii) or

anhydri des, or esters t
thereof. 22. The bofhr omchat ﬂbﬂgo:ﬂmttmgcnmpokyrﬁen'@hooéop@l;anasn(n) or
21, wherein copol

with at |east oneg‘gg‘l"{)él %‘8 rnggﬂfﬁ)eﬁ adirel CE@#&S‘?J Fﬁ?%%pmdua of

addi tional l'y compound (i)(a) and compound (1)(b) or (i)(c); with

(B) at least one polyether aliphatic amine compound capable of being
reacted with at Ieast two monocarboxylic acids or esters thereof, or at
least two dicarboxylic acids, anhydrides, or esters thereof, or mixtures

thereof.

22, The lubricating oil composition of Claim 21, wherein copolymer (i), (ii) or
(ii) is reacted with at least one polyether aliphatic compound and additionally
with (1) at least one polyether aromatic compound or (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, or (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) or (3).

23. The lubricating oil composition of claim 22, wherein in copolymer (iii)(b),

said copolymer (i) or copolymer (i) or both are contacted with the non-free
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with (1) at | east one pol yether aromati c conpound or

(2) at |least one aromatic 25 conpound capabl e of being
reacted with at | east one nonocarboxylic acid or

ester thereof, or dicarboxylic acid, anhydride or

ester thereof, or (3) at least one aliphatic conpound
capabl e drdipdicatglyzed raastiomproduettoficempound(d(a) and compound ({)(b) or

nonocar b Is ' t t her eqf r di carboxylic
aci d, anﬂ@gbf%gég#ggg%gﬁﬁm 3?%%?&8§Fcﬁixtures of (1),
(2) or (3). 30 23. The lubricating oil conposition of

cl aidh 22, Thh duiteicatihg) oflo perhyd8dtior( iof iahyPdne of @lalns 21 to 23 wherein the
copol ymer (i), or copolyner (ii) or both are contacted

wi th t he PrINCtheredliphats amimccamponndisdestyed et apaliphatic amino hydroxyl
product of, qund (i) (a) and conpound (i)(b) or

(i)(c) in the presence of conponents (2) or (3). 24.

The lubricating oil conposition of any one of clains

21 tq 23 fger in the 5 polyether aliphatic amne .
con‘p?gund tae &@?‘F@E’éﬂ ilo RTBPOSAIGH RALEYE AiFi Ab SkNmF cblyfo 23 wherein the
conpound. - [ CaLi hel s idl.on

e g ephl L0 Sl SOUBRS 0481 e

one of claifs 21
i phat i cdiamithdammopopykiniise, deamiregrdpybmorphdlitteyl  anmi ne
di mret hyl ani napr opyl.ani ne, ] NQpr | mor phol i ne,
di et hyl a#ﬁ%&%ﬁ?@ﬁgﬂ@?m& Oro‘y‘-éts%F’é‘E‘?eﬁ%i%rﬂ ani ne.
26. The lubricating oil conposition of claim 25,
wher éfn t ke lbrigasingeil compolition of claim 26, wherdiarthepalyéthamaliphatic
t-butyl amne. . 2% The, | ubricating oil conposition
of any ongng’?l%%%fvﬁéf?ﬁﬁgu% &rein the copol yner
is copolyner (i). 28. The lubricating oil conposition

?é ag one,, of %Lains 21 to 26 _wherein the copolymer )
i3 ¢ %‘ol y l(q figatings o ccomppsitiop el amy jong ¢ plaims 21 to 26 wherein the

potyPi BSA Dot a B OTRER e radi cal cat al yzed
reaction of maleic
28. The lubricating oii composition of any one of claims 21 to 26 wherein the
copolym er is copolymer (ii). |
20
29.  The lubricating oil composition of claim 28 wherein copolymer (ii) is
polyPIBSA, obtained by the free radical catalyzed reaction of maleic

anhydride and polyisobutylene.

25 30. The lubricating oil composition of any one of claims 21 to 26 wherein the

copolymer is copolymer (iii).
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anhydri de and pol yi sobutyl ene. 25. 30. The lubricating

oi |l conposition of any one of clains 21 to 26 wherein

the copolyner is copolyner (iii). 69 31. The

| ubricating oil conposition of any one of clains 22 to

30 wherein the aromatic conpound is selected fromthe

groud. con&“hstlilh@paﬁhg dih)compoditian yWipimnyphe nddilaimsn22 to 30 wherein the

represent ed . the for e\ HN1 5 Ris
RIBis H 2 me%ﬁﬁﬁ%ﬁeg%m%ﬂ%rwaﬂé%ﬂg&f
st rai ght chal n hydrocarbyl radical having from about
4 to about 24 carbon atons selected from al kyl,

“al kenyl, &)koxgn N-aaylphdnylenodiandihearepteserR@hyl e |fermula

NH2, -- (NH(CH2) ") k2,

from about 1 t o R20 44\ drogen,y al kyl,
al kenyl , al koxyl, / al karyl, Vi ng Arom
about 4 to about 24 caNkep=Adtons. 15 (b)

am nocar bazol e represented by the fornmula: NHZ R21/f
\R22 N in which R2, and R22 each i ndependertd y

repr esent hydrggen or _an alk or al kenyl radical
havi ng from ab&utisH r3asht- alE%WbQﬁa hragpticd or pigaighfchain

an am no- i ndaz @i ReRsyiTEREATEHEE N ab A 470 5HBH: 84 carbon atoms
selected from alkyl, alkenyl, alkoxyl, aralkyl or alkaryl; R(2);9 is —
NHa, --(NH(CHy) ),NH,, --NHalkyl, --NHaralkyl, --CH, --aryl--NH,

10 in which n and m each have a value from about 1 to about 10; and Ry
1s hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from

about 4 to about 24 carbon atoms.

15 (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,
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10

,NH2 HN'R23 in which R23 is hydrogen or an al kyl
radi cal having fromabout 1 to about 14 carbon atons;
and 5 (d) an am nonercaptotri azole represented by the
formula: N NH2 SHNN | H(e) an am noperim di ne
represented by the fornula: NH2 N NH- R24 10 in

whi ch represents .hydrogen or an, al kyl. radi cal
avi ng Pom AbanEnc-pogiiagat ereerde B ioahe %1 (ny
an aryl oxyphenyl eneagi ne repre by the formla:

/' \ 0 R7 RR5\ (J 5 i NH H,
--NHaryl, --NHal karyl, i>straight chai n

radi cal having from abgput 4 t 4 carbon atons
that can be al kyl, k aral kyl or

al karyl; R26 is -~ NHZ (N NEB, - - NHal kyl ,
or --NHaral kyl, in which™”and m each have a val ue

from about 1 to about 101 and R27 is hydrogen, alkyl,
al kenyl , al koxyl, 10 aral kgyl, or alkaryl, having from

about. 4 to a?no\lzjv}ajc%ﬁgf xasrh?f&%ggrtl or' R alkyl radical having from about 1 to

about 14 carbon atoms; and

(d)  anaminomercaptotriazole represented by the formula:
N NH,
SH /\l(
N
N/
/

(e) an aminoperimidine represented by the formula:
' NH,

N’// NH

\
—— Ra

/

in which Ry, represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;
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provi ded that when R25 is hydrogen or a branched or
strai ght chain radical having fromabout 4 to about
24 carbon atons selected from alkyl, alkenyl,

al koxyl, aral kyl or alkaryl, then R26 nust be NH2 or
-- (NH(CH2) ") mMNH2, -CH2-(CH2)" -NH2, or -CH2-aryl -
15 (i) an aromatic am ne conprising two aronmatic
groups, linked by a group, L, represented by the
followng formula: R30 --Y3 R32 L) - R\ ) R34 31
Y1-Y2 Y4 33 wherein L is selected from-0-, -N=N-,
-NH, - cRNH anao(l@)ymmleneam@@) ropregented bystp formula

- SIPNR29- or - SO2NH-,
i ndependently repre hydr ogen |, an.

al kenyl or an al kox | to
about 8 carbon at opgf in each Y3 and Y4
are i ndependent I%F5N 0 provi ded 2 t Yi and Y2

may not both be N, 72 R30 and R31 indepm}gently
represent a hydro

al kyI aryl, yl I kyl, .
Sal koxy, hydr &VQ!O%)RH ishly 3 F‘W}/’I"NH [Nfﬁ randh 'straight chain

SGBNa, CO2H 9£d1§a§‘|h£v1f1€ &ofPdbout M%%OB@ M@d’rﬁa\tﬁ‘mgﬂ'ﬂm edtfbe alkyl,

R42 are independentl ydrogen, al kyl, aryl
aryl al kyl , omll@h}daalybxyl&rﬁmgl aruikﬁiﬁSR!zdidep&bdeﬁﬂHQCHz)n)m NHa,

| ;F%i;egﬁoﬁphﬁ%ﬁ%ﬁ o RO 5 s e g 4 value from

atons, -CH, ab&@"ﬂo%ouﬁ@ﬁﬁiR Qs Woée%f)ﬁlﬁﬁeﬂkényl Mikexyl,
- NHR35, wherein R35 is an al or an a group

10havi ng from atsdod, o adl@rldbbaytlngfr@mmb@w ”a’@@h@m 24 carbon atoms;

15

20

25

- CH2- (CH2) " provided that when Rjs 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 Ry must be NH; or --
(N H(CHz)n)mNﬂz, -CHZ-(CHg)n “NH2, or —CHz-aI'yi-'NHz.

(i) an aromatic amine comprising two aromatic groups, linked by a group, L,

represented by the following formula:

<\ L

Ras Y1""Y2
wherein L is selected from —O-, -N=N-, -NH-, -CHgNH, —C(O)Nstu, -C(O)O-
, -50s-, -SO;NRyg- or —SO,NH-, wherein Rpg and Ry independently represent

Rso

/
Raa

a hydrogen, an alkyl, an alkenyl or an alkoxy group having from about ] to

. about 8 carbon atoms;

wherein each Y, Y2, Y3 and Y, are independently N or CH provided
that Y, and Y, may not both be N;
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NH2 or -CH2-aryl-NH2 and n is fromO to about 10; (h)

an am not hi azol e sel ected fromthe group consisting of
am not hi azol e, 15 am nobenzot hi azol e,

am nobenzot hi adi azol e and am noal kyl t hi azole; (i) an
am noi ndol e represent ed by the formula: R36 H2N O N

H wherein es e al kyl., ar a

al kenyl™ gr oE%é5 i’]gan\filoIi p?I}' gﬁﬁi\%’ﬂ%e% }g%é?%ﬂtal]_@% aiyl alkaryl,
car bon at oms,ara(llk})l ako@nhmxymﬁea:hﬁm&?ﬁtmﬁg NG, LH6;H, -
formula: R37-N 3 wherein R37 represents a

di val ent al k)ﬁlcbh]és @9@‘@ er ﬁﬁﬁﬁlﬁhﬁ@(’ﬁbb@ﬂlf@ whercitbu ang Ry are

o an' ol kenyTeofeauath EPNREET AR S RORARL FMART,

Scarbon atons; 5 (k) a ring substituted or

unsubstitute ani s nitroaniljne or 4-
am noacet ani I?JT'%I%“ l%mndsﬁeﬁ%ﬂﬁtsm%sm r‘iﬁﬁ’“(?ﬁﬁgﬂ an alkenyl or

~ am nobenzi m dazRloRy ofdhd Iﬁvﬁlg from about 1 to about 8 carbon éttoms -0H, -

10

15

20

N- di al kyl phenyl ened| am ne; (o) a benzylam ne;

(p) a benzyl S&:HaebOsN28. The | ubricating oil
conmposition of claim 31 wherein the aromatic amne is
N- aryl phenyl enedi am ne.

R4 represents —NH;, -NHR3s, wherein Ry is an alkyl or an alkenyl
group having from about 1 to about 8 carbon atoms, -CH,~(CHa), —
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;

(i) an aminoindole represented by the formula:

Ras

N

H
wherein Rig represents a hydrogen, an alkyl oran alkenyl group having

HoN

from about 1 to about 14 carbon atoms;

§); an aminopyrrole represented by the formula:

Rss “--.7} / j—-‘\ Raz—NH,
K \
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20 33.. The lubricating oil conposition of claim 32

wherein the N aryl phenyl enediamne is

N- phenyl phenyl enedi am ne. 34. The lubricating oil
conmposition of any one of clainms 22 to 33 wherein

conpound 25 (i)(b) of copolyner (i) is polyisobutene

havi ng a nunbewheaeiahsgecpredernsal divalentelkylene Eivhlp lafing about 2 to
about 2300.. 35, The |ubricatin il conposition of

3 ai'm 34 wher AERLEAER AR PH OB ePraTHOF PHPEE poalls! oran
pol yi sobut ene d1RatiyD@rodpMATRBrAY SRR T tIRORR U4 RarbdR bidhls;

30 (M) of fromabout 112 to about 5000. 74 36. The

| ubricating oil conposition of Caim35 wherein the

590 to anilt  sbrbE S5t PhL IR, SRR mipe o -

of 'C.ai m 36 whahbhcdtdiflidyinber average .5 nol ecul ar
wei ght (M) is from about 1000 to about 2500. 38. The
| ubricating oil conposition of any one of clains 21 to

37 whereip, (i) i . dicarboxylic acid., anhydride
or ester p%er eé@%mﬁq%?ﬁ}f%e | ubricating oil

conposition of claim38 wherein (i)(a) is maleic
jghydri de or este,rr&%her,eof. 40. The lubricating oil
mposi ti 8B of 2xAPInGRenmidazalehs 21 to 39 wherein the
nmonool efin of (i)(c) is a 1-olefin. 15 41. A nmethod of
making a |ubricating oil additive conposition which
conpri ses (n)y easiN, Nydial¥ylplienyleasdiamime; of t he fol | owi ng
copolynmers: 20 (i) a copolynmer obtained by free
radi cal copol ynerization of conponents conpri sing:

(a) at legst oneehBIaRikYMRNI cally unsaturated C3-C28
15 h
(p)  abenzyl alcohol.

32.  The lubricating oil composition of claim 31 wherein the aromatic amine is N-
arylphenylenediamine,
20
33.  The lubricating oil composition of claim 32 wherein the

N-arylphenylenediamine is N-phenylphenylenediamine.

34. The lubricating oil composition of any one of claims 22 to 33 wherein compound
25 ()(b) of copolymer (i) is polyisobutene having a number average molecular
weight (M,) of about 2300.

35.  The lubricating oil composition of Claim 34 wherein compound (i)(b) of

copolymer (i) is polyisobutene having a number average molecular weight

30 (M,) of from about 112 to about 5000.
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25 nmonocar boxylic acid or ester thereof, or a C4-CZ8

di carboxylic acid, anhydride or ester thereof; (b) at

| east one 1-olefin conprising about 2 to 40 carbon

atons or at |east one polyolefin conprising about 4 to

30 360 carbon atons and having a term na

copalty merThedbbrécating of) compbsitiod of Glanh 3& whiersh the ninfber average

vi nyl i dene or .al kyl, vinylidene. grg or, m es
Uher eot - gy wiiehd O 558 ndivoBar poetk Shtfbn
which is 5 copolynerizable with the nononers of (a)

and (b) and is selected fromthe group consisting of
(1) ¥h al Kiyd lubtieating eillrompasition of Gldim| 36avliepdin thermaymber average

ere the al kyl gr.o irS . hydr oxyl i.n
sl kyl anPriseHpr SPRERMS bR @' Boout 3500,
unsubstituted, and containing fromabout | to about
40 rbo t , . L ang . .o .
I\I-'alcﬁyl am eﬁlgﬁ C%én?g)l%ﬁﬁ%lﬁ%@%%/ é?n%?aﬁéso %%g]tsl} o] Wherein (i)(a) is a
mono- or didirbakyidaeld anhgdiildeodr ektedthepddgut 3 to about
10 carbon atonms where the al kyl substituent contains

fromabout 1 to about 40 carbon atons; 20 (3) an

N-vi nyl car boxani de of_ carboxylic acids of .from about, )
10¢ 03%poudhglubsicaiing qil enmposttipn of glaim A8 whereip hd@) isypdgic anhydride
ni trogen- el het erocyclic conpound; and 25 (5)

at | east ggéegté%-tg‘l[rg(?ﬁ'n conprising about 2 to

40. The lubricating oil composition of any one of claims 21 to -39 wherein the

monoolefin of ()(¢) is a 1-olefin.

i5
41. A method of making a lubricating oil additive composition which comprises
reacting
(A)  atleast one of the following copolymers:
20
(1) a copolymer obtained by free radical copolymerization of
components comprising:
(a) at least one monoethylenically unsaturated C3-Cag
25 ~ monocarboxylic acid or ester thereof, or a C4-Cas
dicarboxylic acid, anhydride or ester thereof;
(b)  atleast one 1-olefin comprising about 2 to 40 carbon
atoms or at Jeast one polyolefin comprising about 4 to
30 360 carbon atoms and having a terminal

copo!ymeriiable group in the form of a vinyl,
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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 30 the formof a
vinyl, vinylidene or alkyl vinylidene group or
m xtures thereof, provided 76 that the olefin
enpl oyed is not the sa t he efl enpl oyed in
(i)(b): (iii) a copol yw?i%te&ar Wyﬁé%{‘éﬁ or mixtures
conpound (i)(a) and 5 gprpeewd(i)(b) in the presence
of a free radical initiator; (iii) a copolymner
obt ai ned by (a) reacting corrpound (i)y(a) wth
compound (i) (b) of.(i) e digal, .. .
catal yzed reacti {)C% [ gtq%aslt 8?%%@%@%% ?om nﬁ Whrm}t‘s
5or copolyner (ii) or 1&);ia>¢;,tdi\enzab!ebyit}{1th):n€cﬁﬁhﬁ£§¢ﬂ1@)and(b)and
copol ynmer (i) or copolyner (ii) or both with th
non-free radi cal catal Vﬁ%’GCtFéﬁr@m%‘ﬁg&?WﬁlS@?gOf
conmpound (i) (a) and conmpound (i)(b) or (i)(c); wth
. (B) at least one pal yether aliphatic am ne conpound
"capabl e of being 15 redgt edan/\a'tlkjvi\énylleﬂmand mwally! alkyl ether

nonocar boxylic acids or este[s ther | east .

two di carboxylic acids, anhY El‘i"riealéesalﬁﬁrgr%'@%’é?’é'd‘toﬁ@ agfno,
loor mxtures thereof. 42. ThgugmliadoPdksBBSihRE orjs

l'ubricating oil additive conpoSition of Claim4

wher ei n copol ynmer (i), (ii)umspbgtituted, and cpatannr@fmmtabout Ito

at | east one polyether aIi ha %‘ﬁ c %Pound and

additionally with (1) at %E ?/tg?ﬁm aromatic

conpound or (2) at | east one arormtl c conpound capabl e

of being reacted wth_at |east one nonocarboxylic
acid or ester thereof,Zdr dinckyexiing endan Ny-alkylamide of a
15 anhydride or ester thereof )
al i phatic conpound capabl e o?ﬁgfm%ﬁénauyﬁ%g%%&g@vﬁn?w 3{
| east one nonocar boxylic aoixdarba;x;&mtaerd dﬂfmne.lﬁouteﬁo about 10

di carboxylic acid, anhydride or ester thereof,
m xtures of (1), ( 2) or ( 3)carbon atoms where the alkyl substltuent

contains from about 1 to about 40 carbon atoms;

20 (3)  an N-vinylcarboxamide of carboxylic acids of

from about 1 to about 8§ carbon atoms;

(4)  an N-vinyl substituted nitrogen-containing

heterocyclic compound; and

25
| (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
30 the form of a vinyl, vinylidene or atkyl

vinylidene group or mixtures thereof, provided
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43. The nethod of making the lubricating oil additive
conposition of claim42, wherein in copolyner

(ii1)(b), said copolymer (i) or copolyner (ii) or both
are 30 contacted with the non-free radical catal yzed
reacti on product of conpound (i)(a) and conpound

(i)(b) or (i)(c) in the prese (of0) or

(3) 77 44. A method of irrpr%\??&’ﬁoegg]t "g‘?q%e NS b {je gyme as the
sl udge di spersancy or both bmﬁg@ngmﬂkemngybponbustlon
engi ne which conprises operating the engine with the
l'ubricating oil conposition conpr|5|ng a maj or anount

of oil of cati,

anmount of thz{11 ub% B%%PME%%? (%b 92@%%BI§§%§&gﬁ)mE

50f claim 1. 45. Thempoth(iyh}) inthe prelsera:dablfhlfme radical inttiator;
conposition of claim1ll, wherein the aronmatic

compound is an aronatic am ne having the foll ow ng

formula / R2¢;;i) R1§ 06 (}I#E%} $ttAnedBy ﬁigea%ﬁ%él"l%on’ipdﬂﬁar@ta) Wi.th

- NHal karyl, or a brahc or stral ght
‘hydr ocar by | radi cathpdandi (HEp) for ﬁlr)ﬁc)abmlnomfrcmradb@matéﬂﬁzed

carbon atons selected fr al k al kenyl ,...al_ kox
aral kyl or al karyrea‘:%’r{jn%g] pre éOfC((qqﬁg%‘,_é)) ﬁf{w_ﬂymer (ii) or
1oNHal kyl, - - - NHar al kyh; or by« contadiitl copbigmet ﬁ%&%o@hlgﬂwr (i) or

and in each have a val ue romabout 1 to out
and R20 is hydr ogbeth vatikipe nomdfice mdical gatrlyged reactioa negquct of -

15 or al karyl, hayjing. fr n
atons. 46. ¥he Iué@? %Fﬁgghﬁgﬁ&é%ﬂPé gB@ﬂ éi ?ﬁ%ﬁpof
Cam1l |l mherein the aromatic conpound is an
aronatlc am ne havi ng the fO||0MAng formul a:  R3q\ /

v L Ra4 (BRa 1ADeRst apeBolyefheraphghcamming cppaideapalle of Brine
150~ ) N=N-, - s deted vt 4t WdeNdo monocarboxylic acids or esters thereof; or at

least two dicarboxylic acids, anhydrides, or esters thereof; or mixtures

thereof.

42,  The method of making the lubricating oil additive composition of Claim 41,
20 wherein copolymer (i), (i) or (iii) is reacted with at least one polyether
aliphatic compound and additionally with (1) at least one polyether aromatic
“compound or (2) at least one aromatic compound capable of being reacted
with at least one monocarboxylic acid or ester thereéf, or dicarboxylic acid,
anhydride or ester thereof, or (3) at least one aliphatic compound capable of
25 being reacted with at least one monocarboxylic acid or ester thereof, or

dicarboxylic acid, anhydride or ester thereof, or mixtures of (1), (2) or (3).

43.  The method of making the lubricating oil additive composition of claim 42,
wherein in copolymer (jii)(b), said copolymer (i) or copolymer (ii} or both are
30 contacted with the non-free radical catalyzed reaction product of compound

(i)(a) and compound (i)(b) or (i)(cj in the presence of component 2 or(3) -
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R30 and R31 independently represent a hydrogen, alkyl,
aryl, al karyl, aral kyl, al koxy, hydroxyal kyl,

am noal kyl, -OH, NO2 or, -NR4~R42 wherein Ron and R42
are independently hydrogen, alkyl, aryl, arylalkyl, or
al karyl; 25 R32 and R33 i ndependently represent a

hydy,ogen an | or an .al ko rou .
naving 1 BBt impred oot s e s e HisbepRRyn both in an
78 R34 g edthSushibie engihdBfeh cwﬁﬁfl@ésfbp%ﬁng ﬁle%‘ﬁgﬁlla kdtth the
or an al kenyl group having from about to about

car bon altﬂaﬂﬁ@tmg ciligoppEion ¢EEIpTISing - aamgior amyuntrqwf-lzﬂ & bdbﬁlcatmg

is from %&; el}:g:ctéﬁe %‘i%‘t gfeﬁ&etlwcﬁsigé} %{ﬁ%\(‘epcomposmon

- NHR35 er e| n or an a

5havi ng fofoharaldlout | to about 8 carbon atons, then

either Lis -NH or -CH2- NH; or R30 or R31 is OH or
NR4lI R42 wherein at | east one of R41 or R42 is

hy dlrSOQe'The%brﬁéan bil Ridls 0(1%0%91041701' c%ﬂﬁ 1 u&ﬁér@ﬁtth@&omatlc
oi | "additive conp S|t|on 0 aim1l erein

aromat i cconmompblarad arcgnatic amine having the following formula

4- benzoyl am ne- 2, 5- di pethQxyani li ne or

N- (4- am nophenyl) 3

oi |l additive [
aromatic compound i 3-nit/roaniline.
l'ubricating oil addi t\=e~conposition of
wherein the polyether aromatic conpound ifs

N-phenyl -1, 4- phenylenedianine 20 50. TheRhkgibricating

45

| addit f d 4
108|0| y:t hléﬂ,“l; }/s ,Cgfflggq%ﬂa qrzal brpan %ecwgr stral,cglt cﬂam hydrocarbyl

15

- 20

25

4- (4-ni txHeh %Q‘Yihgﬁ%)rﬁamoht D&y Youf2 PEEHN ﬁ%ﬂx@@élkét&ﬁafrom alkyl,

51. The lubricating oil additive conposition of O aim
46 wher elkenylhelkpoylyzeigt or Hleargr Bt NI mISHAEH)s)mNH,, --

4- phenowrﬁcyl ——ﬁlHaralkyl --CH, --aryl--NH,, 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.

46,  The lubricating oil additive composition of Claim 11 wherein the aromatic

compound is an aromatic amine having the foIlowing formula:

Rao
>_R34
\

wherein L is selected from —O—, -N=N-—, -N11-, or —CHZNH;

R3p and R3; independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, NO; or, -NR4;R4 wherein R4y and
R4, are independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;

Ri; and Rysindependently represent a hydrogen, an alkyl, an alkenyl or an

alkoxy group having from about 1 to about 8 carbon atoms, or -OH;
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10

15

20

25

| 49,

47.

48.

50.

51.

Rasrepresents ~NHa, -NHR;s, wherein Rjs is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, -CH;-(CHy), -NH, or —CH,-
aryl-NHj; and n is from 0 to about 10;

provided that when R34 is -NHR35 wherein R3s is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, then either I, is -NH- or —CH,-
NH-; or R3g or R3; is OH or -NRy4; R4, wherein at least one of Ry; or Ryp is
hydrogen; or R3; or Rs3 is OH.

The lubricating oil additive composition of Claim 11 wherein the aromatic
compound is 4-benzoylamine-2,5-dimethoxyaniline or N-(4-aminophenyl)

acetamide,

The lubricating oil additive composition of Claim 11 wherein the aromatic

compound is 3-nitroaniline.

The lubricating oil additive composition of Claim 45 wherein the polyether

aromatic compound is N-phenyl-1,4-phenylenediamine.

The lubricating oil additive composition of Claim 46 wherein the polyether

aromatic compound is 4-(4-nitrophenylazo)aniline or 4-phenylazoaniline.

The lubricating oil additive composition of Claim 46 wherein the pblyether

aromatic compound is 4-phenoxyaniline.
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