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A LUBRI CATING O L ADDI TI VE COVWPGCSI TI ON AND METHOD OF
MAKI NG THE SAME FI ELD OF THE I NVENTION 5 The present
invention is directed to an inproved di spersant

addi tive conposition that is used in engine oils; and
it is also directed to the process of making the
same. BACKGROUND OF THE INVENTION It is known to
enpl oy nit r ageUBRICATING Q1L ADBITWESC@M!?@SITION

detergents in the 10 for g oi
conposi tions. 6ﬁﬁﬂ§§£&ﬁﬁﬂérbd%% er gent

conpounds are based on the reaction of an
al kenyl succinic acid or anhydride with an am ne or
polyanlne to produceFHiLIA e or an

SR ARG e R et R Smposion ha
| li? L5AR en RO B R GhHHEE alss AHEQBE tSRB pocRés cﬁaﬁdldn@gﬂhatsﬁne

matter in internal combustion engines. 15 Failure to

have adequate particulate matter dlspersancy may

result in filter / 3

oi I thickening.

ettt &l knowy: t§emBﬂinﬁ{r0£dﬁh coﬁtai;ﬁﬂg ﬂﬂﬁersﬁﬂﬁ ﬁ}hdﬂ&eﬁzte&gents in the
| ubricating orl conposition that 20 conprises a nma

arfoumelagen ofiubrisatiog oullp@mpeat%“g Manyfdhg ]g'/ﬂo“ah%w%?fsgnﬂdﬂtergem
;nn‘%?ng)m ua[llé ggsfed%nsﬁ‘{pfe% dﬁgll fan & angﬁﬁ&déﬂi@ a8 d'irénhydnde with an

I'Spersan I sper sant
adghibé vepolg@hige o phidned aralkarybprctisimige of i) alkenyl succinamic acid

ol yi sobut yl ene sucm ni.m de (Pl BRSAD
o e@ﬁ@mﬁa bipyeleted sorditionsiAfaeac B’E%mb B %ﬁ&i"géﬁlﬁ Jpbricant

U RandPeBt is NspeRand o f3RRicultits flaRS6% iARrl dhrhbisdon engmes

conp03|t|on conprisi'ng "an oxi di zed et hyl ene copoIY
orFan]areaolhym&aadeqhaia paBicGlht: mbiTalispsrronéefian reshlt in filter plugging,

nal | a.non ated diene or triene which
» éﬁ“¥@3 aﬁﬁ?ﬂhﬁgﬁﬁpﬁbldehyde conpound and
W th an am no-aromati c pol yam ne conpound. 30Cunt her. .

et al. U. S Pat ent No. 6 512 055 d| scI osesa :
copol yrrer obt ai nEWESNHRIP QI HE ASEDART

Olegtet ale %IS PR&ETR] %eltﬁ@z% néh c‘?ll)i:e).é aqﬁﬁ?&aﬁﬁgbﬁ @oﬁi‘)ogﬁon that

comprises a major amount of an oil of lubricating viscosity; and a minor amount of a

synergistic combination of an antioxidant-dispersant additive and a dispersant
additive, said combination comprising;: (i) a polyisobutylene succinimide (PIBSAD)

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

Nalesnik, U.S. Patent No. 5,139,688, discloses an additive composition comprising an
oxidized ethylene copolymer or terpolymer of a C3-Cyo 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.

Ginther et al., U.S Patent No. 6,512,055, discloses a copolymer obtained by free

radical copolymerization of at least one monoethylenically unsaturated C4-Ce
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ylic acid or anhydride t hereof, an oligoner, and one

nmonoet hyl eni cal | y unsaturated conpound. -1 al., US
Pat ent No. 6,284,716, discloses a |lubricating oi
conposi tion g a lubricant oil and a copol yner

obt ai ned by free radi cal copol ynerization of at | east

O Ao Bt s S S i ot oY leneaty
nun@%hgﬁgegh@@hha unsaturated conmpound, wherein the
er is further reacted with an am ne. al .

U S Patent No. 5,792,729, discloses a dispersant

SRR IPY A0 b UCE R LSRR R Lsin

I agh:6aking QRObICABT biZ akd @ 6 ly1aér dbRddbefreshadihDédpolymerization
reagent, a 1-olefin, i substituted olefin in the

p rfé s@ﬁe@ 0Bf n@nwtéélemallt atlsaﬂnat@rl Su6r diqarpxypg peidtor phydride
e14§1?0 5! é}ﬁﬁ eq’n&lrb%[ﬂ éa'ﬂ? ?&%tur%%ﬁ'c%hl\f)gund wherein the

e teac |on pro
cappnynmrbﬁﬁdmﬁhemnmtahﬂamaﬁmkurated car boxylic
ng agent nononer with a free radical initiator and
(ii) a succinimde prepared froman acyclic

} h%dﬁ«ﬂ@@{ aQul, ‘SbP‘értehPNSdS ?%’?29” bfscrRses aadxkﬁégsaﬁgf%%olﬁﬁgr and

a pol'yam ne’ he Hydrocarbyl substituted
S wé%nmmamjd ranmptglta:gxe dierivest fipore pizer tepolyymare Aldtei tergc)brmer 18

ol.yoi ef,i n. and..a ating.a t under . condj.t
Sk e SR BRSO S Py e F3B8e o 1-otein,
pok:y alief-HRubstintedyREh 88l tHeGréRhce of a free radical initiator.
hydr ocar byl - substituted succinic acylating Harrison

et al., U S. Patent No. 6,451, 920, di scl oses
c 9Ol UTF! 1% B B! YBHSEP R ARl ilaRRlofuposion

r eagent i’Ng any unreac

pakyal kenenchbh prddoer afiibatdopalyartriacd cliefin hed gevaturated carboxylic
el evated tenperatures in the presence of .a strong.
a@fsﬂatt% é&cnbmonmgelgmtbgtf@ﬁtrac}{ﬁg Initjatanan agpepinimide prepared

/445 42:%»0}19 h?&loeéﬁdasu%tﬁh#g E%ér%m@&ﬁg%g agent and a %ol?famme

etih{? ene-a a olefin copo rei n uncti o
greupsn a}reélygrca:bﬂg'dj substituted mpm[qm:g}atmg' Iagent 1S prepared by reacting a

T i zed d with )
20 o Pt g 8 S EaRRs HET i T R Blar B 72 By % of the
etsGitid Opd] Ps18FAH! dohvéﬁ%b'tﬁ%“@dr&daﬁﬁ@%hﬁéﬁtmed succinic acylating

79 qﬂ'ﬁ 111,

Harrison et al., U.S, Patent No. 6,451,920, discloses copolymerizing a polyalkene and
an unsaturated acidic reagent, followed by reacting any unreacted polyalkene with the

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

Chung et al,, U.S. Patent Nos. 5,427,702 and 5,744,429, disclose a mixture of
derivatized ethylene-alpha olefin copolymers, wherein functional groups are grafted
onio the copolymer. The functionalized copolymer 1s mixed with at least one of an
amine, alcohol, including polyol, amino alcohol etc. to form multi-functional viscosity

tdden imaprover additive components.



I mprover additive conmponents. Harrison et al., US.
Patent No. 5,112,507, discloses novel copol yners of
unsaturated acidic reactants and high nol ecul ar

wei ght ol efins wherein at | east 20% of the total hi gh_
nol ecul ar wei ght ol efin conprises the

al l cyl vinylidene isoner which copolyners 5 are usef ul
as dispersants in lubricating oils and fuels and al so

may be used to prepare ﬁ ol ysucci ni m des and ot her
ﬁé@rﬂsw dal.cd.SaBateni Neé ee'ﬁm dip¢loges Bpyed senakymers (o uasagirated

1ecf|;c reac?U'\{'\%A\x%Y % r%lor% . e]'}%ggt épﬁh%] wger:rfe et azﬁ ﬁeagtsﬂﬁ/‘: Bfthe total
&ﬁgii fnbléCulaOWEIOh dlefi chpiis g diyyibidenef Q;eﬁﬁr wbjdhhopolymers
conprises reacting (A)at | east ope of the follow ng

cepetelires dispersantpiy lyh%qraﬁaa?atf arelcfusls ang @lgo may be gped 1o prepare
SRR B AP CBTRE sl and .
nonocar boxyl i ¢ aC|d or -ester thereof or Ca-G's

di carboxylic acid reof; O:Oat

| east one 1-ol efi# 40 carbon

R e Sips A i
' r dsaerh@idp of a vinyl,
@%ﬁ%el}ig)gthg%?l:%ls%hﬁ&gﬁ% |Sdelﬁe gﬂryoup or m xtures
thereof; and (c) at |east one nonool efi n conpound

whi ch(Al cetledsy mee pbbifellowing consdymeioners of (a) and

(b) and is selected fromthe group consisting of: (1)

e al oyt "B bupS PNy ARG RnBLbY Pkl FhRmathalisy or

al koxy components comprising:

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

dicarboxylic acid, anhydride or ester thereof;

(b) at Jeast 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 monoolcfin 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 from
about 1 to about 40 carbon atons; (2)an al kyl am ne

and an N-al kyl am de of a nonoet hyl enically

unsat urated nono- or di carboxylic acid of from

about 3 to about 10 carbon atons where the al kyl
substituent contains fromabout 1 to about 40 carbon
atoms; 5(3)an N vi nghcaiR@RM drusfinasd l%ﬂ&)ébhtﬁm@fg £6m about
of fromabout 1 to about 8 carbon atons; (4)

N-vi nyl substitut edl fi shoogéhecabert sbmisng heterocycllc
conpound; and 10 (5) at |east one 1-ol efin conprising

about 2 t.o 40 carbon,.atons at n
conpri si ng about 4 abgﬁFﬁﬁ% car Egngfﬁw@%gﬁ¥é¥d

having a terminal copol yRfiba@blesicgllpuipsatuatdnions- or
formof a vinyl, vinylidene or alkyl vinylidene group
or mxtures thereot provided that the ol efin enpl oyed
is not the same as the olefin enployed in (iXb); (h)
a copol yner obtained by reacting conmpound (i Xa) and
conpound(i)(b) in the presence of a free radica
initiator; or (iii) a copolyner obtained by (a)
reacting conmpound (i Xa) with conmpound (i Xb) or (i Xc)
in a non-free radical catalyzed 25 reaction in the
presence of copolyner (i) or copolyner (ii) or both;
or by (b) contacting copolyner (i) or copolyner (ii)
or both with the non-free radical catalyzed reaction
product of conpound (i Xa) and conpound (i) (b) or
(i)(c); with

3a
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30(B)at | east one ether conpound 'capable of being

- reacted with at |east two nonocarboxylic acids or

esters thereof, or with at |east two dicarboxylic at
anhydrides or esters thereof, or mxtures thereot and
(C) at |east one aromatic conpound capabl e of

~reacting with at |east Omﬁm@@ﬁﬁ‘ém%@ﬁlﬁo%out 10

ester thereat or dicarboxylic acid, anhydride O

ester thereof., .wher ei ncarhen astomsavhere tha elkat sybstituent contains

C o oL oet e B ] RUBoi B e B

i nked by a group, L, represented by the follow ng
formula: | OR30---Y3.7.7 R32 e-R34 R31 Yi-Y2Y4 R33-.
wherein L is sel ect(@d fmoiN-vinylcaboxamideiof zabioxylic acids of

-C(0) NR2s-, - 15SQ2-, H , wh reln Rn
- and R29 |ndependently r%ﬁ?ﬁqfﬂﬁg n 'kyI

an al kenyl" or an al koxy group having from about 1 to
about 8 carbon atons; wherein each Y1, Y2, Y3 and Y4
are independent |y K#or @nNovinyl substintedmitrugenrmentainingy
not both be N, R30 and |ndlegendentl rdepresent a
hydrogen, alkyl, aryl, F%MF al | coxy,
hydr.oxyal | cyl, am noal kyl , - - SOSH - SGBNa,
CO2H or salt thereof -NR41R42 V\herel n Rn and R42 are.

i ndependent |'y hydr(@en atlexstione drojefin comyprisingabout;? to

~allearyl; A4Ocarbonatomsoratleastonepolyoleﬁn

~ comprising about 4 to about 360 carbon atoms
and having a terminal copolymcnzable group in
" the form of & vinyl, vinylidene or alkyl vinylidene
group or mixtures thereof, provided that the olefin
employed is noi the same as the olefin employed
-~ in(@b); '

() acopolymer obtained by reacting compound (}a) and
compound(i)(b) in the presence of a free radical initiator; or

(iif) = copolymer obtained by (a) reacting compound (Xa) with
compound (i)(b) or (i)(c) in a non-free radical catalyzed
‘rcactidn in the presence of wpbiymer (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 (}(b) or (i)(c); with -

(B) at least one ether compound capable of being reacted with at least two
monocarboxylic acids or esters thereof, or with at least two

3b



R32 and R33 independently represent a hydrogen, an
al kyl, ‘an allcenyl or an al koxy group having from
about 1 to about 8 carbon atons, -OH, -S03H or
-SBNa; and R34 represents -NHR35, wherein R35 is an

“.al kyl or an_al kenyl group having fromabout 1 to

30

is

25

about. 8 car %%W@W GHE) ) -edtkf tirenebfor mixfures thereof;
3c - CHz- arcg NHZ and n-is 0 to about 10; (b) an ,
ami not hi azodnd sel ected fromthe group consisti ng of

am not hi azol e, am-nobenzot hi azol e,

am nobenzot hi adi azol e and ami noal kyl t hi azol e; (c) an :
am noi el € af A GhE Ridiftiticonlibub@e4pibla of redBing with at least one
wher ei h “‘R36 represents a hydrogen, al or an
al | cenyl grmummmcﬁcdmrmw Qréiﬁﬂ%/?? acid, psmhydride
O e el (BT, oheet FRASSS2 koL Bt pound i selecd

di val ent al. MMWGWImﬁ’fng about 2 to- about 6

carbon atons and R38 represents a hy][mrk&g‘[7 ) ol ?I kyl
Or (83 Mnatdreryimige cunprisiag YRATPREIERBRUT" T 1 %Bd’ ' 14
carbon atons;

represented by the following formula-

' Rso?FYs | _-
A\ >
‘R31/\§’1——Y{

wherein L is selected from —O-, -N=N-, NH-, -CH:NH, -C(O)NRzs-, -C(0)O-, -

S0,-, -SO;NR - or ~SO,NH-, wherein st and Ry independently represent a
hydroge\n,' an alkyl, an alkenyl or an alkoxy group having from about 1 to about 8

carbon atoms;

wherein each Yy, Ya, Ysand Y, are independently N or CH provided that Y, and

Y, may not both be N;

R3p and Rs; independently represent a hyd_rogen, alkyl, aryl, alkaryl, aralkyl,
 alkoxy, hydroxyalkyl, aminoatkyl, -OH, -NO, -SOsH, -SO;Na, CO;H or salt
thereof, -NR4;Re» wherein Rq; and Ry, are independently hydrogen, alkyl, aryl,

arylalkyl, or alkaryl;

R;, and Rysindependently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms, -OH, -SO;H or -SO;Na; and

R, represents -NHR s, wherein Rjs is an alkyl or an alkenyl group having from
about 1 to about 8 carbon atoms, -CH,«(CH,)NH; and nis 0 or
3¢



(e) aring substituted or unsubstituted aniline, such
as nitroaniline or 4- am noacetanilide; an
ar ni noqui nol i ne; an am nobenzi m dazole; a N
N- di al kyl phenyl enedi am ne; a benzyl am ne; and a
benzyl al cohol . In a second aspect, there is
provi-ded a lubricating oil conposition conprising -a
maj or anount of an oil of lubricating viscosity and a
M Nor  anourH,-2§1-KHemb ulrd to abduntd;oi | additive
conposition prepared by the process which conprises
reacting (A)at | east one of the follow ng copol yners:
(Oa copol ymer obtained by free radical o
CopOlynEr dndiitipicatlccafpornbngreurenpsting prapinqthiyzol
| east one nonoet hyl eni cal | y unsaturated C3-C28
* nonocar fsiiabeidthiazole, aprinobgzethiadipznlesgf amigealigithiazode;
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 366 marbeindateorpsesemef Hyake fagnudet er i nal
copol yreri zabl e gr%gp in the formof a vinyl,

36

3

HoN

wherein R represents a hydrogen, an alkyl or an alkenyl group having from

about 1 to about 14 carbon atoms;

@ an aminopyrrole represented by the formula:

Rss-s.._( Il j,: Raz—NH;
|

H

wherein Rs; represents a divalent alkylene group having about 2 to about 6

carbon atoms and R represents a hydrogen, an alkyl or an alkenyl group having

from about 1 to about 14 carbon atoms;

3d



vinyl i dene or al kyl vinylidene group or m xtures
thereof, and (c) at |east one nonool efi n conpound
whi ch is 5copol ynerizable with the nononers of (a)
and (b) and is selected fromthe group consisting of
(I')an al kyl vinyl ether and an allyl al kyl ether
where the al kyl group is hydroxyl, am no,

di al kyl am no 10or al koxy substituted or is
unsubstitut ed Urh& 1044ch s hibroaitiut or 4-
40 ca&%on %P%%%gﬂ%?%ggkghaﬂgggﬁgﬁgland an

N-al | cyl amigRosdetailideronoet hyl eni cal |y unsat ur at ed
nono- or dicarboxylic acid of fromabout 3 to about
10 cagﬁon Q{@ﬂﬁm@@ﬁagﬁihe al kyl substituent contains
from about 1 to about 40 carbon atons; 20(3)an

N-V|n hcar ggmgﬁmﬁﬂﬂ@oxyllc acids of from about
out carbon atons; (4) an N-vinyl substituted

n|tro&Sn CO&‘%&%'&?@H%hﬁ&Rﬁﬁﬁhh& conpound; and 25
(i)  abenzylamine; and

)] abenzyl alcohol.

In a second aspect, there is provided a lubricating oil composition oomprising a major
amount of an oil of lubricating viscosity and a minor amount of the lubricating oil

additive oompositio_n.prcpared by the process which comprises reacting .
(A)  atleast one of the following copolymers:

(1) a copolymer obtained by free radical copolymerization of

components comprising:

(a) atleastone monoethylenically unsaturated Cs-Cag

monocarboxylic acid or ester thereof, or Cs-Cas dicarboxylic

acid, anhydride or ester thereof;

(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,

3e
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(5) at least one 1l-olefin conprising about 2 to 40
carbon atons or at | east one pol yol efin conprising
about 4 to abeout 360 carbon atons and having a
term nal copol ynerizable group in 30the formof a
vinyl, vinylidene or alkyl vinylidene group O -

~m xtures thereof, provided that the olefin enployed

|snotthesarreastheolef|n l.o in 0)(b )
a copol ymer obt ai ned“ﬁ‘yl %‘S@FF&SP‘E@ﬁ’ﬁgﬁﬁwﬂo %;’f%’x@ﬁg
conpound(i)(b) in th sﬁe) gce of a free radical
initiator; or (iii) a cop’ ymer obtained by (a)

reacti ng conpound (0(a) with conmpound 00(b) or (iXe)

in a non-free radical catal yzed,reaction by

presence of copfynatlezston °B‘Bﬂﬂﬁﬁ‘?gfp° 4thcp§%oth

or by (b) contacting, Wéme‘ﬁth)m@ﬁoﬁ@ﬁab»ﬂ@)aﬁdw)andxs
or both with the: non ree radi cal catalyzed reaction
product of conpoundsdédddfromi grovpronsisingeh) or

(0(c); with (B) at |east one ether conpound capabl e

of being reacted wi.th at | east two nmonocarboxylic o
acids or esters the Hin lethee @Rl antallyl alkyl ether where

di car boxylic acids, Elgnhydrl des or esters thereof a?ﬂ

m xt ures t hereof; and (Qheaimlmlmbﬁgtm‘bdl ylamino
conpound capabl e of reactl

nonocar boxylic acid or eg’f Bseug#!e or dicar oxef/il’lalc]:d
aci d, anhydride or estercéﬁtghﬁfgfﬁonymmlmiﬂwtwcarbon
Ieast one aromatic conmpound is selected fromthe

group consisting of (D) atenstonmatic am ne corrprl si ng-

two aromatic groups, linked by a group, L, .

represented by the fol |l ow ng formula: wherein L is

" selected from -0- bfh\l mm;@lﬂamth-ﬂ[cﬂ}immfa
-SCSZ R29

-C(0)0-, - SC2-,

: or "Smegl'f V\,hergéln R28
and R29 |ndependently repn@lwm)’@* HhRgREat i S

an al kenyl or an al koxy ﬁg@@@ﬂgm]abbm 1(}
about 8 carbon atons; m%g#ﬁo%ﬁxhﬁggf Y25 Y3 and Y4

are i ndependently N or - C&aﬁﬁmwtﬂnﬂwhdraﬂle\ﬁﬂqémbmﬂwﬁﬁ‘}onm

not both be N, from about 1 to about 40 carbon atoms;

" {3) ~an N-vinylcarboxamide of carboxylic acids of

from about 1 to about 8 carbon atoms;

(4)  anN-vinyl substituted pitrogen-containing
heterocyclic compound; and

(5)  atleast one l-olefin comprising about 2 to
40 carbon atoms or at least one _po]yoleﬁn
| comprising about 4 to about 360 carbon atoms
and having a terminal copolymeﬁzabic group in
the form of a vinyl, vinylidene or alkyl vinylidene

group or mixhires thereof, provided that the olefin

3f



R30 and R31 independently represent a hydrogen,

al kyl, aryl, alkaryl, aral kyl, al koxy, hydroxyal kyl,
am noal kyl, -CH, -NO2, -S03H, -SONa, CO2H or salt
thereof, -NitslR 42 wherein R41 and R42 are

i ndependent |y hydrogen, al kyl, aryl, arylalkyl, or
allcaryl; R32 and R33 i ndependently represent a -
hydrogen, an al kyl, an al kenyl or an al koxy group

havi ng from about 1toa PR R QR oletifPEnployed in
Sator SSoan: and Raa by QUERH RS @R cleriinpoy

. R35 is an al kyl or an aké&yy group havi ng fron1about
1lto about 8 carbon ato CH2- (CH2) 1-NH2 and n is' 0

or - C{—ﬁl aZ &IHzf m d #)f rcht*n c&%‘aﬁﬁd (;ha) an(ik%%mﬁcnmd(l)%b) in the

am no on1t e group consisting-o

am not hi azgol e
an1nobenzo?ﬁmm:?gégggg£égian1noalkyIth|azoIe (c) an
ani no adol %ﬁ,&%{,&%ﬁ%@&%@ ;eg&ng nkPaby (1)%%@ compound (iXb) or

mhere esents a hydrogén, an al or an

al ke ny ! @Eﬁﬁ A% f4aR00 @RRM rdactich inbe lljiésellée cfabidyiner (i) or
atons; (d) am nopyrrol e represented by the foormula:
3h copolymer (ii) or both; or by (b) contacting copolymer ()] or copolymer (ii) or
both with the non-free radlcal catalyzed reaction product of compound (i)(a) and
compound (i)(b) or (i)(c); with |
(B) at least one ether compound capable of being reacted with at least two monocarboxylic
acids or esters thereof, or with at least two dicarboxylic amds anhydrides or esters -
thereof, or mixtures thereof; and
| (C}- -at least one arbmaﬁ§ compound capable of reacting with at least one monocarboxylic
acid or ester thereof, or dicarboxsrlic acid, anhydride or ester thereof, wherein the at

" Jeast one aromatic compound is selected from the group consisting of

(D) an aromatic amine comprising two aromatic groups, linked by a group, L, represented

by the following formula: |
Rap \FY;; =\ _~ Rz
—I: : R
<\ >— N Y/ LY
31 1‘_"Y2 _ Ya Rasa

wherein L is selected from ~O-, -N=N-, -NH-, -CH;NH, -C{O)NR -, -C(0)O-, -
SO,-, -SO,NR4- or —SO,NH-, wherein Ras and Ry independently represent a
hydrogen, an alkyl, an alkenyl or an atkoxy group having from about 1 to about 8

carbon atoms;

wherein each Y, Y2, Y5 and Y, are independently N or CH provided that Y, and

‘Yg may not both be N;
3g



wherein R37 represents a dival ent al kyl ene group
havi ng about 2 to about 6 carbon atons and R38
represents-a hydrogen, an al kyl or an al kenyl group
having from about | to about 14 carbon atons; (e)a
ring substituted or unsubstituted aniline, such as
nitroaniline or 4- am noacetanilide; (Oan

am noqui nol i ne; (g)an am nobenzirni dazole; 00a N
N-di al kyl phenyl enedi am ne; DR TR, B&y1, #9atkdriiBaralkyl,
benzy! alggﬁ%ﬁig“? pgﬁ%ﬁgpﬁﬂgspeg¥# t her & ﬁglpr%%idegf
a nmet hod of, maki a ' I G110l IH |

. o : |.NBHONO,A90IH, LY®Na, CO,H or salt
conp05|t|dﬂhﬁ%h?ﬁ%x5%%#?%@§£%éacyingz(A)g% | east one

of the fol og\cn; ”Mr&?g&lﬁ%@f anB RGARGhEHB @l thddrbie, Ay, aryl,

free radi cA%o rization of components

conpri sing; %gg t ast one nonoethyl enically
unsaturatgﬁyl Jﬂgﬁ%n darboxylic acid or ester therec4

or a C4-C25 dicarboxylic acid, anhydride or ester
thereof,_
' ' Rs; and Rss independéﬁtly represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms, -OH, -SOsH or -SOsNa; and
R, represents -NHR;s, wherein Ras is an alkyl ot an alkenyl group having from
about 1 to anut 8 carbon atoms, -CHz-(CH;),-NH; and nis O or

-CH,-aryl-NH;, and n is 0 to about 10;

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

aminobenz_dthiézolé, aminobenzothiadiazole and aminoalkyithiazole;

(¢) an aminoindole represented by the formula:

Rag

whcr;:in R represents a hydrogen, an alkyl or an alkenyl group having from

about 1 to about 14 carbon atoms;

(d) an aminopyrrole represented by the formula:
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(b) at least one 1l-olefin conprising about 2 to 40
carbon atons or at | east one pol yolefin conprising
about 4 to 360 carbon atons and having a termn na
copol ymeri zabl e group in the formof a vinyl,
vinylidene or allcyl vinylidene group or m xtures
thereofi and (c) at | east one nonool ef m conpound
which is c,opolynerizable with the nononers of (a)
and (b) and is _selec ron1the roup consi sting of
(1) an alkyl vFay §F‘Py! al kyl et her
where the al kyl groMp is ydroxyl am no,

di al | cyl am no or al Ubstituted or is
rmsubstituted, and confai ning fromabout 1 to about
40 carbon atons; (2) ah al kyl am ne and an
N-al kyl am de of a nonogt hyl eni cally unsat urat ed nono-
or dicarboxylic acid of fromabout 3 to about 10
carbon atons where the al kyl substituent contains
fromabout 1 to about 40 carbon atons
N-V|nyIcanﬂﬁmﬁﬂhﬂemmﬂm@aﬂb@kvﬂ¢%ﬁ%ﬁ8@mg&' ?%%P%%%ﬁPmﬁé
to about 8 carbon atons; (4) an Nvin substl

ni t r ogen- cabmatonngndilet @Pféi;e?fé pibgdr fgqo%p baving
| east one 1-olefin conprising about 2 to 40 carbon
atons or aiorﬂzévasttlteﬁbﬂubb‘lwoéﬁpﬁlsconprl si ng about 4

to about 360 carbon atons and ha

copol ger i aziglsebstjtsdigr pnyulshted &leﬁ‘%g‘ ga@mtmfjﬁgé ord
‘vinylidene or alkyl vinylidene group or m xtures

t her e4 pr caniinpacetaiide; t he ol efin enpl oyed is not the
same as the olefin enployed in (i)(b); (ii) a

copol §er @mmmwﬁéﬁoﬁv reactlng compound (i Xa) and
conmpound(i) (b) in the esence of a free radica

i nitior,an@miggbp mlm@ pol ynmer obt ai ned by (a)
reacting conpound th conpound (i)(b) or (iXo)
in a @on- f#@éNﬂEQWé% y%g%g A%)%%d reaction in the
presence of copolyner (i) or copolynmer (ii) or both;
or by(X b) %@ﬁ@@@@ﬁﬁ@méopolyner (i) or copolymer (ii)
or both with t on- free radical catalyzed reaction
 produ@t of? 85 L(i xa) and conpound (i) (b). or
(iXc); with (3)at |east one ether conmpound sel ected
fromthe group consisting of an ether polyanine, a
pol yet her pol yarni ne, a polyether am no al cohol, a
pol yet her amino thiol, and a pol yether
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pol yol; and (C)at |east one aromatic conpound
capabl e of reacting with at | east one nonocarboxylic
acid or ester thereof, or dicarboxylic acid,
anhydride or ester thereof, wherein the at | east one
aromatic conmpound is selected fromthe group
consisting of (a) an aromatic am ne conprising two
Iﬁ‘ﬁ(ﬂ’ﬁﬁi és?eéir {BEeSs provitle8 d nidth@l @ffr@aking d-lubtiepingéinidditiviey
ow ng formula: R33R32 R31 yi--y2 wherein L is
cempes:n@:dWhermm@ﬂseS-mmﬂng NH, - CH2NH, - C(0) NR28-,
-C(0)0-, - SM2-, -SM2NR29- or -SM2NH, wherein Rgg
and R29 independently represent a hydrogen, an -

| c n r ﬁ,ﬂ.@}skoxy group having from
( ou%h %negt ?&%Lvmgoﬂﬁ tons; wherein each Y1, Y2,
Y3 and Y4 are independently N or CH provided that Y1
‘and Y2 may not both be N, R30.-and R31 independently
represent igd] Yopolyalehatiy of cofiponknts
al ko@, gorpgg’g{e?%ﬂfedg#nhﬁéog?kyl poyﬁi - NQO2, -gi(l)lSH
- SG3Na, alt thereof, -NR41R42 wherein R4l
and R42 are ‘I ndépendent |y hydrog_en, al kyl, aryl,
~arylalkyl, or allcaryl; Rgg and R33 independently
" represent a hydrogen, an al kyl, -an al kenyl or an :
. al koxy gr 5'I0 haViahnk HeReapRiEallY uhatupng(;-C3, rambaioxylic acid
at ons, -S03H or -SO8Na; and 1234 represents :
- NHR35, wher ei &égggthb,go@(ﬁ a@,JCyJ diarbogylic atil enlyldrider @ egser thereof
havi ng from about ‘1 to about 8 carbon atons,
CH2(CH2)NH2andn|sOor' ‘

®) at Jeast one 1-oleﬁn comprising about 2 to 40 carbon atoms or at least
one polyoleﬁn comprxsmg about 4 10 360 carbon atoms and havmg a
terminal copolymenzable gmup in the form of a vmyl vmyhdenc or

alkyl vmyhdcne group or mixtures thereof; and

(¢}  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 ally! alky] ether where the alkyl group
is hydroxyl, amino, dialkylamino or alkoxy substituted or is
umsubstituted, and containing from about 1 to about 40 carbon

atoms;

@ an alkyl amine and an N-alkylamide of 2 monoethy]énically
unsaturated mono- or dicarboxylic acid of from about 3 to about

10



-CH2-aryl-NH2 and nis O to about 10; (b) an

am not hi azol e sel ected fromthe group consisting of

am not hi azol e, am nobenzot hi azol e,

am nobenzot hi adi azol e and am noal kyl thi az,ole; (c) an .
am noi ndol e represented by the fornula.. R36 _
wherein R36 represents a hydrogen, an alkyl or an

al kenyl group having fromabout 1 to about 14 carbon

atons; (d) an anmi n%%ﬂor%h%sh‘ﬁ%%%ﬁqbéﬁﬁmﬁthﬁmﬁomaboml

fornula Raa- - - . wherein R37 represents
~a dival ent al kyl eneg?g(1 ngnRbout 2 to about 6
carbon atons and R3 represents a hydrogen, an al kyl -
or an al kenyl group having fromabout 1 to about 14
carbon atoms; (e) a ring substituted or unsubstituted

ani I ne, such f’fﬁm i &{ﬁ%ﬂmcmwde%fcmmmmaﬁmé

(f) an am noqu ne
~ about 8 carbon atoms;
(4)  anN-vinyl substituted nitrogen-containing heterocyclic

. compound; and

(5)  atleast one 1-olefin comprising about 2 to 40 carbon atoms of at
| Ieast one ?olyoleﬁn chprising about 4 to about 3§O carbon
atoms and having a terminal copolymerizable group in the form
ofa vinyl vinylidene or alkyl vinylidene group or mixiures
- ﬂxcréoﬂ proVided that the olefin einplﬁyed is-not the same as the

olefin employed in (i)(b);

(ii) é copolymer robtz-iined by reacting compomd (iXa) and compound(iXb) in the

presence Qf a free radical initiator; or

(iii)  acopolymer obtained by (a) reacting compound (i)(a) with cémpound (i)(b) or
(Xc)in a non-free radical catalyzed reacﬁc;n in the presence of copblqu {)yor
copolymer (i) or both; or by (b) contacting copolymer (i) or copolymer (i) or
both with the non-free radical catalyzed reaction product of compound (i)(a) and
compound ()b} or (1)(c) with '

B) at least one ether compound selected from the group consisting of an ether polyamme, a

polyether polyamine, a polyether amino alcohol, a polyether amino thiol, and a polyether |

polyol; and
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(g) an am nobenzi m dazole; (h) a N

N-di al | cyl phenyl enedi am ne; a benzyl am ne; and a)a

benzyl alcohol. 1In a fourth aspect, there is

provi ded a nethod of.inproving soot dispersancy,

sl udge di spersancy or both in an internal conbustion

..engi ne which conprises operating the engine with the

| ubricating oil conposition conprising a major anount

oil .of | | catl | | A vAih aEkdsedel ivdocarboxylic

g%bun?ﬂ%tc?ﬁé&k% ffcg?%gg£%??3%%ditive conposi tion ofy

the fi L B8 cASRGFLoE, or h@mﬁ&ﬁlip&%gﬁ%d@ BrYees B4t wiheiéin the at least

preseﬁ% di°S€l'osure is directed to an oil-sol uble

1 ubri 6RGLAR Ol dnBAth f LB HRARIgtpBorBEmRAr ed by € he
process whi ch conprises reacting (A)at | east one of

the f O'@.OAM SRR TBLSisind tROPEhATRoumbliiked Bela frpup, L,

free radi cal copolynerization of conponents .

conpri si ng, &%ﬁ%tﬁw&r@th@rﬂ@mmnoet hyl eni cal 'y

unsaturategecs-CZ nonocar boxylic acid or ester

thereof, or CA-fZ8 dj Boxylic aci d; /drRxde or

ester thereof; (b)™gt |ea&t one |-ofefin-Bonprising

about 2 to 40 carbgp ato st ong Ral ef i n

conpri si ng about‘ﬁ/Qo 36Q/car bon at a havi ng a

term nal copol yR&Tri zeplevygroup in th Ym &3 a

vinyl, vinylidene or alkyl vinylidene grou or

mi Xt ures tdaRrol is salected £m a0-, INFRE-NUne H@vaoql@)wzsw -L(0)0-, -
conpound which is copolynerizable with the nononers

of (a) andsd,h)SCNR. sr-<SELMH1, wheréin BmandRes indengpdently represent a
consisting of: (1) an al kyl vinyl ether and an allyl _
al kyl et hetydnber, en slkid, zlakkghyl g @@Eonsgrﬁxpd\awg/fﬂ,’m aPAvh g‘i" about 8
-di al kyl am no or al koxy substituted or is ' _
unsubsti t utabdn atamst cont ai ni ng from about 1 to about °

40 carbon atoms; (2) an al kyl am ne and an

N-al kyl am de of "‘a nonoet hyl eni cally unsat urated nono-

or dicarboxylic acid of fromabout 3 t bo 10.

car bon at onlreitheack Yi.ie, ¥ 30¢ Y+ &§ B@?HBP‘??E'?HI?EB Rjofyided that Y, and
fromabout 1 to about 40 carbon atons; (3) an .
N-vi nyl carboxaxmotieotbbe Bar boxyl i ¢ acids of from about

1 to about 8 carbon atons;

Ry and Rs; independently represent a hydrogep, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SO;H, -SO;Na, CO;H or salt

thereof, -NR4;R4; wherein Ry; and Ry, are independently hydrogen, alkyl, aryl,

arylalkyl, or alkaryl;

Rs, and Rs; independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms, -OH, -SO;H or -SO:Na; and

R represents -NHR s, wherein Rss is an alkyl or an alkenyl group having from
about 1 to about § caljbon atoms, -CH»(CH) NH,and nis 0 or
-CH,-aryl-NH, and n is 0 to about 10;
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(4) an N-vinyl substituted nitrogen-containing
het erocycl i c ooi npound; and (5) at |east one 1l-olefin
conprising fromabout 2 to about 40 carbon atons or
at | east one polyolefin conmprising fromabout 4 to
about 360 carbon atons and having a term na
copol yneri zable group in the formof a vinyl,
vi nyl i dene or al kyl vinylidene group or m xtures
t here Iihg%g kb 1l Rore#il gy Rdinbthiardd, t he
same @ga{l he 0 ngeg%?oyed |g§3d50(3) gg copol yner
obt ai ned Hgé {)n?&lﬁqﬁcﬂ%mﬁﬁ@%ﬁtﬂﬂﬂacﬁ&éla)nd&ﬂﬂloaﬂiﬂthlame
conpouncf ? e presence of a free radica
initiator; a copolymer obtained by (a) reacting
coﬁpo&yqngl%@i)}dmieﬁe&ﬁﬁvewmdfcﬁﬂm( b) or (0(c) in a
non-free radi cal catal yzed reaction in the presence
of copol ynmer (i) orRgopolymer (ii) or both; or by (b)
contacting copolyner r copolyner (ii) or both
with the non-free rg : zed reaction product
of conpound (0( (b)) or (0(c),
mherein t he copol yng or (iii); with (B)
| east one ether coOn apabl e of being reacted
, mnth at least two 5nDnocarboxy ic acids, or esters,
~thereof, or dicarboxylic acids anhydrldes or esters
‘thereof, or mixtures thereof; Bnd (C) at |east one.

aronatlc conpound ¢ reac

one nonocat ey éePéFg?“és b y%%°§% i %ﬂf‘?g rgre%}é)\qeaI ﬂglg%mhg Eing from
di car boxyl i c aci dg)agh%ﬁ) Qanr ester 10t hereof. The
present di2beFddapeyf $8%d"’ect ed to a | ubri cating

oi | conp05|t|on conprising a major anmpunt of an oi

Iubm@i\l B g@ogé’féﬁeé(en?eﬁ fheFrp@la: amount of the

ti ve co 03|t|on prepared by the
process- mhlch conpri ses’ reactlng 15 (A)at | east one

of the follomnqg cop polyner obt ai ned
by free radical yn%:/) 1:36n 0f? conponent s

H

V

wherein Ra; represents a diva.ient alkylene group having about 2 to about 6

carbon atoms and Rss represents a hydrogen, an alkyl or an alkenyl group having

from about 1 to about 14 carbon atoms;

(&) a ring substituted or unsubstituted aniline, such as nitroaniline or 4-
aminoacetanilide;
(D an aminoquinoline;
(2) an aminobenzimidazole;

(h) a N, N-dialkylphenylenediamine;
6} a benzylamine; and
§)) a benzyl alcohol.
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conprising: 20 (a)at |east one nonoethylenically
unsat ur ated C3- C28 nonocarboxylic acid or ester

t hereof, or C4-C28 dicarboxylic acid, anhydride or
ester thereof; 25(b) 30 at |east one 1-olefin

conpri si ng about 2 to about 40 carbon atoms or at

| east one polyolefin conprising fromabout 4 to about
360 carbon atons and having a termna

copol yneri zabl e group in the form of .a vinyl

T iariyrttciespectotherzlig providied o Ig BTy g S ﬁ’?ﬁ?f ey
~ ther eof and es
sidiee B 15?%“%‘%%’6? §W%‘r1? Q%H}qgﬁl (?)En E o %gdﬁeqylg of (a) and
%P%u?g ﬁ@lvﬁglt i8é hfbh@ﬁﬁ_ﬁgl‘tﬁl gfmpqsltmowen@nsmg a@ghajormn

V|ny et her and an all aIKy etheqH%h éun
a&idnylt ofiyriboffubmseatyg vioggsity aaﬁ]aﬁs VR R AR El?’ catie
@(ﬂlﬁﬁ substi. ute 9 substituted, and
gﬁﬁFﬂ PPRGRE Fn%%?o about 40 carbon at oms:

10(2) an aI kyl am ne and an N-al kyl am de of a

ethlenlc upsat ur gt
BaRdroesrarapnm: B palsi Rl el FRmie
lhl!&}?caﬁh Mil 28409 édrhﬁﬁﬁinoﬁ%érﬁtﬂsb}f the prazbssuthidh tanprixesteacting
40 carbon ‘at ons; (3) an N-vinyl car boxam de of

carboxylic aci ds of from about 1 to about 8 carbon
atons; (4) an N-vinyl substituted nitrogen-containing
het erocyclic ' :

(A)  atleast one of the following copolymers:

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

comprising:

| (a)  atleastone monoethylenicallly unsaturated C3-Cog

monocarboxylic acid or ester thereof, or C_:;-ng dicarboxylic

acid, anhydride or ester thereof;

(b)  atleast one l-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:

In



20

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

pol yol ef i n conpri sing fromabout 4 to about 360

carbon atons and having a terminal copol yrmeri zabl e

group in the formof a vinyl, vinylidene or alkyl
vinylidene group or m xtures thereof, provided that

the ol efin enpl oy@d i samakyltvheyl stheparabant diky] alkgk ¢ther where the

loyed in (i)(b); (ii)a copol bt ai _
react |y(neg Icgn'élohsmd) ( og Q‘Ijl@régﬁpgﬁ%*g%ﬁaﬁr ??%%??ﬁﬂ%mmno or alkoxy

presence of a free radyfgditutedior isAl@tbstinfiéd, bnd Sontaining from

copol yrmer obtai ned by (a) reacting conmpound (0(a)

with compound (i) (b) oazboubl &) atiogt 40 ¢psbprr aterasyy adi cal

catal yzed reaction in the presence of copolymer (i)

or copolyner (ii) or both; or by (b) contacting

copol ymer (i) or @gpol ai@Ekyl(anihe &1d dxQt-aliidnkide bea
non-free radi cal catal yzed reaction product of ) _
conpound (0(a) and compewerdylenienlly ypnsatupied mong: prdigarboxylic

| 'east one ether conmpoupgy gﬂ? .60’ tREHAH 102808 Atoms where
with at | east two nonocar boxylic acids, or esters,
t hereof , or di car boxyl the alkyl sibstitaeritydntanhe froar atest éns about 40

thereof, or m xtures thereotand at | east one aronmatic

} compound capabl e of reHERIMAORFt h at | east one

nonocar boxylic acid or ester thereof; or dicarboxylic
acid, anhydride or ester thereof. The present |
di scl osure is al s@)di recNednyicarboxamideoaf cafborpliG aaids of from

| ubricating oil additive sifdon, which conprises
reacting (A)at |east oz}'%mﬁf%ﬂ;@u{%ﬂrg% #5™&opol yrrer s:
a copol yner obtained by free radi cal copol ynerization

of conponents conprising: (a) at |east one . .

nonoet hyl eni cal | 4mnsamﬁn~lamd sastitpe nigpeEatasating heterocyclic

acid or ester thereof, .0 [ di carboxylic acid,
0215_}1%0%5(113 a

anhydri de or ester t hef at | east one 1l-olefin

conprising fromabout 2 to about 40 carbon atons or

at | east one polyol efin _conprisi fromabout 4 to
about 360 car bon @9 ons2tdsngt mﬁ-ﬂggawf@ml%ﬁ@m about 2 to about

copol ymeri zabl e group Ag.4tih :Hh8bPht 1&isVbilolyolefin comprising
vinyl i dene or al kyl vi nycfl dene group or m Xtures -

thereof ;" and (c)at | ehsh abog dntorboitdh) varbonptemstnd having a

whi ch is copol ynerizabl e .vvilteh t he m)igﬁrrers ofth%gz) antf:lavin 1

(b) and is selected friEHMPAGPITIEENSFOUP My © Vs
vinylidene or alkyl vinylidene group or mixtures
thereof, provided that the olefin employed is not the

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

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

-in the presence of a free radical inifiator;

(ii1)  a copolymer obtained by (a) reacting compound (i)(a) with compound
(1)(b) or (i)}(c) in a non-fre¢ radical catalyzed reaction in the presence
of copolymer (i) or copolymer (i) or both; or by (b) contacting

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

4
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(1) an alkyl vinyl ether and an ally] alkyl ether
where the al kyl group is hydroxyl, am no, :

di al kyl am no or al koxy substituted or is .
unsubstituted, and containing fromabout 1 to about
40 carbon atons; H) (2) an al kyl ami ne and an
N-al kyl anmi de of a nonoet hyl eni cal |y unsat urat ed nono-

or di car boxy¥atelyaed wagfonfpreducheingmpgund(ipoand compound (i)(b) or
b t whera. L | i 1. i
from apout 101G sl G opd Bt ATD SR b f ke e

N-vi nyl car boxam de of carboxylic acids of from about
1 about 8 carbon atons; 20(4)an N vi nél )
suldk i t tileast pna sthefesonponndicamrbly ohbeing segted vth at least two

conmpoung; (5):at _.l,e - b, i.Si .
From abacroatepARaiE R bliinded & HPrOLRly Bldthnpyrides o
pol yol edsters thergaf) @imighu@Sheroof; alibut 4 to about 360
carbon atons and having a term nal copol ynerizabl e

group in the formof a vinyl, vinylidene or alkyl

Vi gyl i dﬁﬂ&sﬂé&%ﬁﬁgti@l&ﬁﬁ&ﬁa cEﬁh%feQﬁfreacHﬁg\ﬁjitﬂ%g%e%%le
h the olefin

the ol efin enployed 1s not the sane as
enpl oy edongratt@klic adid ar exwqrahsroa| oatitaaboredic hyidr ahytihidgor ester
conpoqu %Qéa) and conpound(i)(b) 'in the presence of
a free P4dPcal initiator;
The present disclosure is also directed to a lubricating o1l composition comprising a

major amount of an oil of lubricating viscosity and a minor amount of the lubricating

oil additive composition prépared by the process which comprises reacting

(A) at least one of the following copolymers:

) a copolymer obtained by free radical copolymerization of components

comprising:

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

acid, anhydride or ester thereof;

(b) at Jeast 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 élkyl v-inyIidcr;e

group or mixtures thereof; and
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(iii) a copolyner obtained by (a) reacting conpound

(0(a) with conpound (i)(b) or (0(c) in a non-free

radi cal catal yzed reaction in the presence of

copolymer (i) or. copolyner (ii) or both; or by (b)
contacting 5copol yner (i) or copolymer (ii) or both

with the non-free radical catalyzed reaction product

of conpound (d)) (@it leasd osompooaiefif grijmund rwhilﬂl(iS):;)annhnzable

(B) at |east one ether conpound pa
reacted with at | lé’éfgtthet% g@%@@@f“é lsast?'eﬁ%d fggm the group
esters, thereof, g .k Bpoxyllc aci ds, anhydrides or

esters thereof, or mxtures thereof; and (O at
| east one aromati c conpound capabl e of reacting with

at |east one nDno rbo§ﬁ#k§%a§$ﬂ%%r Q§%§@#égﬁgfg&er&£mﬁthe

di car boxyl i ¢ aci d} “anh fed

Accordingly, the presegkydirs6p RtydfoxiyE lagies dlatkylamino or alkoxy
mul ti-functional Iubrlcatlng oi |, additives which are

useful as di spersants $ubstiwtadrds wesubgtiwedopd gpptaining from
engl ne.  20DETAI LED DESGRLPT 0N 47 BobAENT] OV

While the invention is susce e to various
nodi fi cati ons and alternatlve forns, speC|f|c

enmbodi nents thereof and are herein de cr '
detail. It shoul d@e udtdkek@B@e DN eelﬂ(yli ‘éfFotfﬁe

description herein of ﬁBﬁ&étﬂ&lgnﬁ s%ﬁﬁe?i xh§n61Q)tr dicarboxylic
intended to Iimt the 1 nvention he particul ar

forms di sclosed, but oaid b’éfrommhoa‘ri'yto @Douhk) ¢anlpeeratome where
is to cover all nodificgat ui val nts
mternmivesfallhn;w&ﬂ#ﬁﬂﬁﬁgﬁﬁﬂﬁqugmﬁ@ﬁdkﬁ&ﬁoMmM4O
the invention as deflnggbgymbﬁg appended cl ai ns.
Definitions

T (3) an N—ﬁnylcarboka.rﬁide of carboxylic acids of from

about 1 to about 8 carbon atoms;

4) an N-vinyl substituted nitrogen-containing heterocyclic

compound; and

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

same as the olefin emp}oyed in (1)(b);

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

in the presence of a free radical initiator;
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The followng terns used with the description are
defined as such: 30 The term"PIB" is an abbreviation
for polyisobutene. 9 The term"PIBSA" is an

abbrevi ation for polyisobutenyl or polyisobutyl
succi ni ¢ anhydride. The term "pol yPI BSA" refers to a

cl ass of copol yners enpl oyed within the scope of
the prdg@nt aawpelyman obiafricd byéa)erewﬁmcym@gn i)(a) mﬂl compound

I b hv|
?;g é;ong,tng@ﬁ(bj )glﬁg gon%%%}l Fee%éif J;a%(zﬁg% F&[tﬁh“:ﬁgthe presence
Ca-C28 di Caf&%;y&yﬁea@) 6h copOIpHE (ifor bothe 8 BY (H)enteting

whi ch have carboxyl groups, preferably succinic

groups, and qcpdﬂyn@r) b @§/¢0PQIY@@?;§ i) Urﬂ@ﬂbwg}l dher nop-free radical
Pt o haoPGR Rt e AR bABAUTNE) I BRESHE D or

anhydride h fornu

is one or gqggge@ﬁhlzl R2 R3 and R4 are sel ected
from hydrogen, nethyl and pol yi sobutyl- having at

| east about 8 carbon atons, preferably at |east about

28" ar ba? E]eagt50n%t -Gl & H{I@ stlgéﬁl?é dﬂéa&ted W2@sH 1a0aWo

ar BON 2t e Wher ef N e|t R2 are hydrogen
and Onan@foc%oﬂylib 4Mds, 61 asmdmyheraofdon diearboxtydic acsls, anhydrides or
pol yi sobut yl , "R3 .,and R4 are aydrogen and one of Rl
and R2 qs@fﬁéﬁﬁ?f OF HHX PGS s pol yi sobutyl. The
pol yPlI BSA copol yner nay be aI ternating, block, or
random The term "suecinic grouF" refers to a group
haiZ ng « hoastfane radmaticccompound capable of reacting with at least one

monocarboxylic acid or ester thereof; or dxcarboxyhc acid, anhydride or ester

thereof. -

The present disclosure is also directed to a method of makiing a lubricating oil additive
composition which comprises reacting

(A}  aticast one of the following copolymers:

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

comprising:

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

acid, anhydride or ester thereof;

t) at least one 1-olefin comprising from about 2 to about 40
carboh 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

7



bouraed
LA

e
joie]

Hl -CGW 5 wherein Wand Z are independent!y

selected fromthe group consisting of --OH, --d,
0-al kyl or taken together are -0-- to forma succinic
anhydride group. The term"- O-alkyl” is neant to

i ncl ude al koxy of fromabout 1 to about 40 carbon
atons, preferably fromabout 1 to about 8 car bon
atons. 10 The term "degree of polynerization" refers

to the aver ﬁr nuhekt He rﬁ@rﬂﬁﬁéﬂd’tﬂ)nﬁoﬁlﬂ@ Whicl is Bsol fimerizable

in the poly chain. The term"terpolyner" refers to .

a pol yner deri vedwith tm méreniareef (apand@) and is selected from the group
copol yneri zation of at Ie_st 3 nmononers. The term

"1-ol efin" refers*¥® ounsaturated ol efin that

has the double bond in the 1-position. They can al so

be call ed al pha ol efins, and have the foll ow

structure: QR whasr ki Vilf!é’i Fﬁ’éf anckan gifyl @Ffﬁ? gharwhere the
ol ecul e. Th_e te| in" e&%u%}ﬁ}%r %g]ga&kn%f hﬁpﬁy{c@%g& Sr alkoxy

to a disubstituted ol avrn
ol efin, that has the fsmlbhtﬁmwgrsstmmlﬁsﬁnﬁed @iﬂcﬂntﬁ&ﬁlgfrom
R6 5 and R6 are the sanme or different, and :
constitute the rest ofaboHel tabophAd carponatamsy) v
either RS or R6 is a nmethyl group, and the other is
not . ' :

(2) an alkyl anrine 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;

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

compound; and-

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

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

i the presence of a free radical initiator;

8
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cm "succinimde" is understood in the art to include

many of the am de, imde, . species which are al so

formed by the reaction of a succinic anhydride with

an am ne. The predom nant product, however, is
succinimde and this term has been generally accepted

as neani ng the product of a reaction of an al kenyl -

or al kyl -substituted succinic acid or anhydride with

an am ng:;y Al . L.nj: 1] ' QS

' ursiBus 2 pdymet o@uidd b7 SRR (iodh (Hlah 31@hpound
Celr t ai 3 f andifb) loﬁﬁ)(aj intaym#rﬁgfrgeﬁwdﬁhﬁlmdﬂ ﬁﬁfcﬁdildin the presence
rel ated materials encQnpass y.the termof art )
"succi ni m d&f ccawivm%&ﬁwr C?mﬁwg (i1pgx bath; qudy (b) contacting

2,992, 708; ; °' BIR .

3, 219, 666: g@l@é’,%@;“?ﬁ@%{“ﬁ@935‘?@&?2’ e nopfree radical

of whi ch ar eathlyrebpacmnpoediced doynpoehé (iarand dbdjoand (i)(b) or -
term "N ysugigg i n.de" refers to the reaction product

of a succin Cgr‘?xﬂ‘p-cont ai ning copol ymer with an

am ne. 'al kenyl or al kylsuccinic acid derivative"

refers to a structure having the 10 0 HIl R7CCL

HZBICM @t least one ether compound capable of being reacted with at least two

monocarboxylic acids, or esters, thereof, or dicarboxylic acids, anhydrides or

- esters thereof, or mixtures thereof; and

(C)  atleast one aromatic compound capable of reacting with at least one
monocarboxylic acid or ester thereof; or dicarboxylic acid, anhydride or ester

thereof.

Accordingly, the present disclosure 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
intended to limit the invention to the particular forms disclosed, but on the contrary,
the intention is to cover all modifications, equivalents, and alternatives falling within

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

Definitions

. The following terms used with the description are defined as such: -

The term “PIB” is an abbreviation for po!Yisobutene.
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wherein R7 is selected from hydrogen, nethyl and
pol yi sobutyl having at |east about 8 carbon atons,
preferably at |east about 30 carbon atons and nore
preferably at |east 75 about 50 carbon atons; wherein
L and M are independently selected fromthe group
consisting of --OH, --Cl, -0-alkyl or taken together
ar Ehe_tgrm “RIBSpGrisraranbbaswiatop fop polyisphitenya ehpelyise tyl succinic
‘#@ The tern1"a|kyIV|nyI|dene" or

%P@lnylldene isomer” refers to an ol efin having
the followi ng vinylindene structure: 8RO 5 wherein Rg
is_al kyl or substituted alkyl, Rg genera

| ebhertermy nplyRIBS Ay pefarsde gﬁ%ass B @p@}yggﬁwe@@l&y?(y gfﬁhl%tthe scope of
I e e

abowstuiiteddi60R MWbO)ﬂ;G'Erwid arestet Botaoblog aith-Cyg dicarboxylic

lt ggr' 1000 Presuyr Bincat ehich e PR BB B G occinic
SugSardHlyiscbuty? gxdypk Smrpréféﬁle§ pb PSS I d @pblynddrlof

proportlons The te hi gh nol ecul ar wei ght ol éfi ns"
r gloéyispbhtsne et mﬂblqmﬂluﬂlﬁ Iy iggpthg gegaraldernigaiol ef i ns

havi ng a residual unsaturation) of sufficient

nmol ecul ar wei ght and chain length to lend solubility
in lubricating oil /to their reaction products.

suffice. The ter [ ar wej giw, I yal kyl "
refers to pol yal ' iedt nmol ecul ar
wei ght such th ed. such

sufficient nolecylar weight are sol ubl

| ubricating oil. h 3Ie ul ar

wei ght pol yal kyl groups have at | east abBoyt 30 car bon
atons, preferably \at |east about 50 carb at ons.

These hi gh nol ecul ar wei ght pol yal kyl grolips nay be
derived from hi gh nol ecul ar wei ght polyolefins. 25

The term "am no" refers to -NRIORI, wherein RLO and
Rivtheatie niinoepardenndrt R ,IRxdRe gahRoareacloytdd Goar bpdrogen, methyl and
g rp%&l)ﬁéobutyl 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 Ry and Rj
are hydrogen and one of R3 and Ry is methyl and the other is polyisobutyl, or R; and
R4 are hydrogen and one of Ry and R; is methy! and the other is polyisobutyl. The

polyPIBSA copolymer may be alternating, block, or random.

10
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The term"alkyl" refers to both straight- and
branched-chai n al kyl groups. The term"|ower alkyl"
refers to al kyl groups having fromabout 1 to about 6
carbon atons and includes primary, secondary and
tertiary al kyl groups. Typical |ower alkyl groups
include, for exanple, nethyl, ethyl, n-propyl,

i Shsrtemy {'suceinisigroun” refees tour grpup havimbihe jormua:pent y| |

i so-pentyl, n-hexyl and the like. The term
"pol yal kyl" refers to an al kyl group that is
generally derived from pol yol efihs whi ch are pol yners
or copolyners of nono-ol efing, d rticularly

1- nonool ef i ns, such as ethyt CprWpyl ene, butyl ene,
and the like. Preferably, the nono- 10 olefin

enpl oyed wi Il have from abeut—2¢e—about. 24 carbon
atoms, and nore preferably, ¥ronj about 3 to about 12
carbon atons. Mre preferred norp-ol efins include
propyl ene, butylene, particularly isobutylene,
1-octene and 1-decene. Preferred, polyolefins
PrAR2&RAY hh® Ma38ile e R) fldcRst frdit kédRoup consisting of --OH, --Cl,
pol ypropyl ene, pol ybuten€, especially polyisobutene.
15-Crhalkyludrtakeattogaghaiate -AQ¢t toiformn Cawgetng¢ ahydridhgroup. The term “-

di ¢ . . . L eol
B gt el v ein e Safay Botalss.
PrR&ReEbIMIbE RLE@NhI b6 § &akdd igmd0 (A) at | east one
of the follow ng copolyners: (i)a copol yner obtai ned

by free radical copolynerization of conponents

(o rising: 25 » i .
C ORI "er 3R Amd AR TR BARCAM &t I repeating
t hatewtal units WARERAynhecehidimxyl i ¢ aci d, anhydri de or
ester thereof;

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 Rs

11
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(b)at | east one 1-olefin conprising about 2 to 40
carbon atons or 30at | east one polyolefin conprising
about 4 to 360 carbon atons and having a term na

copol yneri zabl e group in the formof a vinyl,
vinyl i dene or al kyl vinylidene group or m xtures
thereof; and (c)at |east one nonool efin conmpound
whiteheii &5 oop Bk yresthe sahe er different, lnad vomfdifte Sicapst 4 theapiefin

ot P agr R Set s KR el a P s AR hERn st

the al kyl group is hydroxyl, am no, dialkylam no or

al koxy substituted or is unsubstituted and e
cORE&FTI TRycdinimydeois afgsiRod tothg artto ynclydenany of dhag agide, imide,
e S B e ofthe o RREICNEA 8P SRlnfc anhydide with an
canrben Tat onrslowtieant ptddacahkybves s stcdiniende andribiiters Has been

to 40 carbon atons; (3), an N-vinyl car.boxam 0

c&FHBRYY Peerier gy mopnive thy Brodugt i TR PP?IM@E%H%’E' or alkyl-

NV aylie E&Eb%gﬁé &k;i& dr BHIREE RithOALAiRe. NAKARY BF ARYCubinimides
conpound; and (5) at least one 1l-olefin conprising. :
aboutisdoded i Owpardue nefatcooss aod ant wekk ksewm imethp eftyQeréfin n

c i sing about 4 to out . 3 ar pban, at ons_and

PTG S BT ReicebaRnan FirE R RERs TR RENRnihe term of
O sidchnider lafY labi SIRNE 108. Bitdiit INodi 1992, Ue818 (ISPIR; 9,024,237,

m xtures thereof, PrOVIded that the ol efin enpl oyed

i S, 1961670 n8, 289060351 128920 pred 337 27H6.chedisclasyres ¢liyyhich arg hereby
copol yner .obtai ned by reacting conpound (0(a) and
c&ﬁﬁdﬁﬁﬁfﬁﬁzﬁieFﬁc%he presence of a free radica

initiator; a copolymnmer obtained by (a) reacting
conpound (0(a) w th conpound (O(h) or (i)(c) in a

NOREA#78E TOABUEHNIRILE arcfers ip 5%65%3&?18% nglf%é‘ ASHELRCe

Ofmﬁ&péén‘t’éfﬁﬁqg%gw%f??ﬁ?'a)i%ﬁ{iné.ii) or both; or by (b)

cdntacting c or copolyner (ii) or both
with the non-free radical catalyzed reaction product

g%“i}% Py Ma?ﬁgengrp Sraglk}ﬂggccfnqggcgg lglgn' 291(\2%)' réllrs %) zg (s:t}ﬁcuvlge thtalving the

formaula:

0
a
Ry——C——C——L
|
H,C——C—M
|
!

wherzin Ryis 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

alkwisuccinic anhydride group.

12
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‘C4- C28 di carboxylic acid,

at | east one ether conpound capabl e of being reacted
wth at | east two nonocarboxylic acids, or esters,

t hereof, or dicarboxylic acids, anhydrides or esters
thereof, or mxtures thereof; and at |east one ‘
aromati ¢ conmpound capable of reacting with at | east
one nonocarboxyllc acid or ester thereof; or

dﬂ‘bgtem 9Ik|ybma:d1ct¢ne aeitiiplieyiliaylideng dsommert reders & an plgfin having the
enically Unsaturated
‘%%%%#%%%?ﬁ ﬁé&ﬁr Ester Thereof or Dicarboxylic
Aci d, Anhydrlde or Ester Thereof ha the present
invention, at | east one no t hyl eni cal Iy unsat ur at ed
C3-C28 | P nocarboxylic acidjor ester thereof, or
hydri de or ester
rs of copolyner (i).
oethylenically

used to prepare the copoly
Preferably the at least o
unsat urat ed C3- C28 nonogar boxyl acid or ester
thereof, or CLI-C28 di c®r boxylic Beid, anhydride or
ester thereof is a dicarboxylic acid, anhydride or
ester thereof The general formula of the preferred
dwﬁazretamyislagcﬁar @'ubsﬁﬁfﬁe\ﬁjdlkﬁeRQ per$d]Br hdsheleaafabbat Sarbon

fol | ows:
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.

The term “soluble in lubricating oil” refers to the ability of a material to dissolve in
aliphatic and aromatic hydrocarbons such as lubricating oils or fuels in essentially all

proportions.

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

about 30 carbons or more suffice.

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

The term "amino" refers to -NRoR;; wherein Ry and Ry are independently hydrogen

or a hydrocarbyl group.

The term "alkyl" refers to both straight- and branched-chain alkyl groups.
13
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5 wherein X and X are the sane or different,
provided that at |east one of X and X is a group
that is capable of reacting to esterify al cohol s,
formam des or amne salts with amonia or am nes,
formnmetal salts with reactive netals or basically
reacti ng netal conpounds and ot herw se function as
acyl ating agents. Typically, X and/or Xis -- 10 OH,

eng. \t}:\ﬁﬁe nr{%@err?}iéfl gt}@? %ﬁ%ﬁ# r%qlg rqnﬂ%]rlzaﬁ’ 1 to about 6 carbon

- a3, and ifdiydes pBmary I%dcdndk@'nmti egatlyerik yk galiuj)sXF ypiaaj ldeer alkyl
-- 0--,sp0 as_to form an_anh {lde Preferablé X and '
xeronpeing e, foharamRle ety 8%y ncPrPR CEPRIRBY I Bibubthe tp-butyl, -
i | L mMﬁh@hﬁ anhydride is a
p?EQE?ﬁ%%aéégg n?EBJSﬁzr SU|tab?e reactants include

el ectron-deficient ol efins such as nonophenyl nal ei c

: hyl |
O HE BB R E b e iebry it BPRTUD) G o
aﬁ@l&@leﬁﬁ@whiﬂh F&fheﬁbdﬁrﬂ%fs%r%ﬁ&yﬁl@ﬂ; oTtohéHo-SSd, bhtiic8Rrly 1-mono-

mal & m des, isonal einmdes; fumaric acid, mal ei ¢ aci d,

ablefips, lsyelr @g@hwlm penyienarkntylansead g likei Rrefgrpbly, the mono-

R 3oy ST R Ry i 1 P Fa b o, andymore
2Qrefthbiabir@n mamrmtb%bﬁarlz(@}bcamom Ndetetpréfericd aidnys olefins

unsat urated di carboxyli¢ acjds or anhydrides d%ﬁ
abwsiide prenyleng, iyisae Partismarkydseuidens mqnﬁené ene.

c |

S EPaERd, B BlerE LS e o TRk inchl BB bRopylene,
C pblybwtomns, esprciatly pﬂt}hﬁ]bﬂteaﬂhydrl de, itaconic

anhydri de, citraconic anhydride and 25

nmet hyl enenal oni ¢ anhydri de and m xtures of these with
Offe RORiRGhe CARAGHVE Cohp¥BkiBhC anhydride is

preterred. G her 'suitable nmononers are
w@moenrby&mcaﬂhy presseitinyention 1@@1 absolnbkdetaiasting pil @dditive

ted f I d,
e g ROty Bl B RSB bico et A&k coryi i ¢
acid, crotonic acid, allylacetic acid and vi nyl acetic

mhrch acrylic and nethacryllc acid are preferred
(A)  atleast one of the following copolymers:

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

comprising:

(a) at least one monoethylenically unsaturated Cs-Csg
monocarboxylic acid or ester thereof, or C4-Cog dicarboxylic

acid, anhydride or ester thereof;
(b) at least one 1-olefin comprising about 2 to 40 carbon atoms or

at least one polyolefin comprising about 4 to 360 carbon atoms

and having a terminal copolymerizable group in the form of a

14
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Anot her group of suitable nononers is Cl-Co al kyl

esters of nonoet hyl enecially unsaturated C3-ClO0 nono-

or G-Cl o dicarboxylic acids such as ethyl acrylate,

but yl , 2-ethyl acrylate, decyl acrylate,

docedyl acryl ate, |octadecyl acrylate and the esters

of Industrial alcohol mxtures of from about 14 to 28
carbon atons, et Wjyltvieslisigne of @k virylidens giouR pr mixtures thereof;
nmet hacryl at e, de%%é nmet hacryl ate, octadecyl

nmet hacryl ate, inonobutyl maleate, dibutyl naleate

nonodecyl mal eate, di dodecyl nal eate, nonooct adecyl

mal eat e, and di oct adecyl maleate. -Aefjn or. .
Pol yol ef i n &nt i AVEALOBH rra%mpléﬁgtcowﬁ%mﬂ WB’P‘@E‘ isropolymerizable

conpri si ng about vﬁ—th:tge grg)gﬁﬁ{e%f (éﬁ%ﬂ‘%}’émdﬁ? héi@(!t&f frgm the group

conpri sing about carbon‘ato and havi ng
t er m nal eongddivgefgroup in the form of vinyl,
vi nyl i dene or al kyl vinylidene group is enpl oyed.
c | -olefins for preparing copolynmer (i) conprise

fromabout 2 to about ;AQISRVRYNStherin@ 2ArAP Mk§Irc@iBr where the
about 6 to about 30 carbon atoms, such as decene,

dodecene, octadecene ahkgl gioupis bglretylGroingadialkylamino or alkoxy
-1-ol efins and C24- C28-1-.0l efin re prefe Ly .
fromabout 10 to aboufugﬁﬁggé %1nﬁ%%ﬁém&ﬁf%F%%%%¥VHg1t040
1-ol efins, which are gh®%onlkttonwd as al pha ol efins,

wi th nunber average nol ecul ar weights in the range

100- 4,500 or nore are preferred, with nol ecul ar

wei ghts in the rahge Q P _

preferred. For exanpl g?ag%ﬁél%%g %@I g]b al nccle%o Tom

the thermal cracking mafricethylvaicallGenenahicy mdnbesedicarboxylic

ol efins range from about t o abouyt 20 carbon at .
gth. Another source of“”gl%l'ﬂ?atoésé?f‘ﬁ gaFoéns’t‘ﬁger‘éf}W?lgﬁéubsnmem

growth process which gh¥@msq48R0RHWHIRRdH: Don

ol efins. Another source of olefins is by the

di meri zati on of al pha ol efins over an appropriate

catal yst such as the well kn Zi egl er, talwyst .

Internal o ofins(%%e &3 fVVW§%?§F egkﬁgcéﬁgg$ﬁéémdsef1to

i soneri zation of al ph& @kweiiddemgver a suitable such

as silica. Preferably, 1-olefins from C6-C30 are used
because these -e comercially readily avail able, and
because they offefs a i | 1 engt: . ‘o :
nol ecul ar tail, g@d t%gﬁsg %?‘fbi%?‘!;/&ga%h{t?%%ént%@%&?@%ﬁtemwcm
in solvents. M xtures cofnpolmed;iand nmay al so be

enpl oyed. polyolefins for preparing copolynmer (i) are

pol yol ef i ns conprising about 4 to 60 carbon

atoms. These pol y§prs haug @enmﬂc@fﬁg{mﬂ%eamkgwh@&mon
wei ght WO of from’about 56 to about 5000 nol .

Exanpl es of these ar e atimgonasdeasioinegolydlefmecongifrising about 4 to

but ene, i ncl udi ng isoggtqgﬁg aqg of bra h%d Hﬁ@ﬂ%ﬁﬁl
of pentene, hexene, olPeRe Ad"GF HELEHE, "YHE

copol yneri zabl e term nabolgtRHpaté gltolaF ithicgon® bf Heinyy
present in the formof a vinyl, vinylidene or .

al kyl vi nyl i dene gr oup,visilidgappiopkyledndidgnagigep ppperares
mixtures of from abouly {0 aRah iR hEAERPBAIQBR s not the
and in particular olig0iso Htenes, as obtai na , *or
exanpl e, accordi ng t o sblreAs % dub&dplogat mgyPondi ng
U. S. Patent No. 4,152,499, are preferred. M xtures of
t he stated are also suitable, for exanple,

m xtures of ethylene and other al pha olefins. O her

sui tabl e pol yol efins are described in U S Patent No.

6, 030,930 which is herein inc fiporated by reference.
The nol ecul ar wei ghts of the ol goners may be

determ ned in a conventional manner by gel perneation
chr omat ogr aphy.



The copol yneri zabl e polyolefin that is reacted with

t he unsaturated nono- or di- noxylic reactant are

pol ymers conprising a najor anount of C2 -C8

nono-ol efin, P O ene, propyl ene, butyl ene,

i sobutyl ene and pentene. These pol yners can be

honopol ymers such as pol yi sobutyl ene as well as .
copol yfier s efopolpmenehtaingd bhregclugepmpoupd piofay aegd corapound(i}(b)
et hyl ene anﬁjn rg)?ééle&r%e fa%e%ﬁ@ﬁ’i f?i%r-i sobut yl ene,

etc. The po yoF in pé1yner usual?y contains from

about 4 to about 360 carbon atons, although

preferably 8 to 200 carbon atons; .and nore prefer.abl
From about 4 3ORVRBERRASSDY (D BRAFIAE GHEPORSAHOE it compound

hi gh ol ec ug:?ﬁ)? ﬁgdlﬁw inQ ohLAS UIRM dafilPAe8REcEoh [ifthe presence

copol yners present invention are generally

m xtures of of egiolynderdl) crobpawines(ipfor Hothf erlnfb) contacting

nol ecul ar wei ght's, indivi dual pal r..ml ecules ..
resul ti ng we? lgg?fed')aqucﬁpglgﬂ’teéﬁﬁ %4 bﬁﬂi‘f”ﬁ‘? ein B-{fee radical
l'eeul ar vei ghtiypQl Madtkon prodey BS cRhpotdE i)y 2A@LeapdaK (i)(b) or
wei ght. Al so, m xtures ol yner nol ecul es havi ng
di fferent dégckedtiof pol ymerization will be produced.

ip lymers of the present invention have an average

“ degree of polynerization of greater, preferably from
about 1 ikadt on@blisi codthound dagadicofbeticaeahitd withaneaaut

| 5 to about 10. The Mno-ol efi n Conpound 10 Tge .
pr esentI ARSI 26 Gyesters thegepdi orshrarbrswe peis, qnhydrides or

conpoung i i faleTelo] ™ le with the nononers
of (a) %ﬁ%@%ﬁgﬁgﬁaﬁls sépgg%gﬁa'ron1the group of: an
al kyl vinyl ether and an allyl alkyl ether where the
al kyl group is hydroxyl, am no,. dialkyl.am

by TG one podipis oo L Rab F ol el EgR offeast one
cont ai RiAdclbORNRBRIM orlesteP (HRRQA or HikaGEUxRAP aditl Oy dride or ester
nmononers include the follow ng: vinyl and allyl alkyl
et her stiwhesfe the al kyl radical is of about Ito about
40 carbon atons are also suitable, and the al kyl
radical may carry further substituents, such as
hydrexyler (imm no, di al kyam no or al koxy. Exanples are

met hyl vinyl ether, ethyl viny| ether, propyl. vinyl
) eg{?ﬁe?” Tihg foylemepily qg@qu{at%i_ Wﬂwaﬁ@c@[lc p‘fh}éﬂ,q)r Esfer Thereof or

t her, ; b - et : ' t her,
gct23e%gﬁﬁ%#ﬁ?P¥%?¥épg§ﬁ9ﬁ§gﬁ?%§§§% ;# Sins{ et her

2- (di -n-butyl am no)ethyl vinyl ether, and

A

[y

]
L]

in the present invention, at least one monoethylenically unsaturated C3-Cag
moncearboxylic acid or ester thereof, or C4-Cyg dicarboxylic acid, anhydride or ester
25 thereof is used to prepare the copolymers of copolymer (i). Preferably the at least one
monocthylenically unsaturated C;-Cas monocarboxylic acid or ester thereof, or C4-Cag
dicarboxylic acid, anhydride or ester thereof is a dicarboxylic acid, anhydride or ester

thereof,
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esponding allyl ethers. an al kyl am ne and an
N-al kyl am de of a nonoet hyl eni cally unsaturated nono-
or dicarboxylic acid of fromabout 3 to about 10
carbon atons where the al kyl substituent contains
fromabout 1 to about 40 carbon atons; Another group
of nmononers conprises Ci -C40 al kyl am nes and Cl- C40 ]
ar’ﬁhd esncdl fommde vfthcerdfered Jicuhesligrgideantogridegpester thereof is as
Q- or dicarboxylic h as di methylan noet hyl

alt et e, diet hyl am noet hyl acryl ate,
d| but yl am noet hyl nethacryl ate, acryl am de,
nmet hacryl am de, N-tert-butyl acryl am de,
N-octyl acryl amd N, N -dibutylacryl am de,,
N- dodecyl net hacr e and Noct adecyl net hacryl am de.
5 (3)an N-vinyl car%&am de of carboxylicgzaci ds of
fromabout 1 to about™@8 _car n_qﬁ_pm; ot her group
of nmononers i ncl udes e follow ng:
N-vi nyl car boxam des~of carboxylic acids of_ from about
1 to about 8 carbgpn atons, such as N-vinyl Hhormam de,
N-vi nyl - N- et hyl f or mam de, N-vi nyl acet am de,
N-vi nyl - N-net hyl acetram de, N 10
vi nyl - N- et hyl acet am de, N-vi nyl-N-net hyl propi onani_d

wd;emw?(myxﬂ@i @m baasmeler difigyeng ,prcmud,qdrquﬁ at |gask one o g{jand X'isa

t t
S PP SR AR g0 Bl s i
C QifpsuHlS MinéY, foraOMBtat sudts vithi m@tive netale gt Eﬁslcaﬂy cductsg metal

N-V|nyI|mdazoIe N-vi nyl met hyl i m dazol_e, .
1SRIUPHYE 3 PBET G insiion 1 AR TApNG AR, A Pisaly. (% pndipr X' is

t--@ rlll %Ig() ?Jbgf oM QRE %r}g}?é%%bt oné ehﬁwéﬂ:n?@f" DRBtal,

aton‘s st” one po yol efin conpri'sing from
abﬁuﬁorﬂwﬁ or amin¢tcaB6R) -ddHherClat-Brsnd takeh togetigr & and X' can be --

20t erm nal . copol yner.i.z [ thef m
QTy po agfp rf%np g‘% y&pd&%ﬁ‘#ra&y glpqnggiq éuegshug éhaagoth carboxylic
MRAdHoRS cAnGkE Rito 2RYIANSHRACHIR MaRR: Ahdiide B réfﬁﬁdd reactant.
is not the same as the olefin enployed in £|
Other suitable reactants include electron-deficient olefins such as monophenyl maleic
anhydride; monomethyl, dimethyl, monochloro, monobromo, monofluoro, dichloro
and difluoro maleic anbydride; N-phenylmaleimide and other substituted maleimides,
isomaleimides; fumaric acid, maleic acid, alkyl hydrogen malecates and fumarates,
dialkyl fumarates and maleates, fumaronilic acids and maleanic acids; and

maleonitrile and fumaronitrile.

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

maleic anhydride is preferred.
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Suitable 1-ol efins conprise about 2 to 40 carbon

atons, preferably fromabout 8 to 25 about 30 carbon
atonms, such as decene, dodecene, octadecene and

m xtures of C20-C24 -1-ol efins and C24-C28

-1-olefins. Preferably 1-olefins, which are also

known as al pha olefins, with nunber aver age nol ecul ar
\A@*ghtssnabk mheomaﬁgee mf)nmthbr}eramilytun%una@ddbo@m-ls@wCarbOXﬂlC

are.pre C gh

T e S B EdaR BB RO ATASL Bl SRR O
exanpheryial fhd e ?'ﬁzfcbﬂﬁa Rt afdﬁﬁﬂc hdiomllyheettdwidmld dfylacetic
cracki ng of paraffin wax may be enployed General ly,

t nﬁzéeﬁz@wrg%@h periieand mﬂha@aup agid @i pBfsted-20 car bon
atons in length. Another source of alpha olefins is
the ethylene gromh process which gives even nunber
camhanr glcap iofisuitabhrahbwormas iy CeCafalloll eftems of monoethylenecially
rlzatlon of al pha ol efins gver an appropsi at
caparyeed Sadho BOneHe Gueto 41036'&%?9%? b b a5 iy acrylate, butyl

oL.el.1.ns 2ak8i %@@Mré/ cewlaa'cﬂ@&e %c&m a&@faree fdc%a@feb;q rac@flate and the

ovel a sul tabl cata yst such as silica. Preferab y,
1eabeff neluftriahal QIR ﬁﬁﬂtueaS@f lostatiout b2 8t dachnm atoms, ethyl

mat erial. s C rc read _

et aee e by PER sreiryiat Syl a IR pila @3Pmetpacrytate,
ofnBBuDh et 3d1bﬁt§l ﬁlale@fédmbhé‘de%sil' titeAte tdiddtecfiBaleate,

pol ymer i n nonpol af sol vents. M xtures of olefins are

absoostiidagh] walcates ad dociglssyl alsste.(i) reactant (i)

may be prepared fromwel |l known nethods which are n
the art including, but not limted to, those nethods
wiiiich ane 1dbistth esBelyblfinl i g patents, which are herein
i ncorporated by reference: Harrison et al., ent

No, 5,792,729; Q@unther et al., U S. Patent No.

6?];;& @Z@s@ it 1%9&91‘[&% A&Tong 1 - (5-}'§ﬁn E&ﬁﬁfﬁng{\ﬁg ut2 ﬁ)]-?() &»Bon atoms or

I ment o the present invention the
copeky mser pnlgakeﬁa mbmlpslsmg pbbutal tk)éﬁ? carbom @ﬂomsemd having a terminal

AR A TR T e

hergiflegt he terpolyrners of this invention contain at
| east “one nmononer from each

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 Cpp-Caq -1-olefins and Co4-Cog-1-olefins, more
@mf@m%’:ﬂy 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

being more preferred. For example, alpha olefins obtained from the thermal cracking

».3

f paraffin wax. Generally, these olefins range from about 5 to about 20 carbon atoms
5 length. Another source of alpha olefins is the ethylene growth process which gives
even number carbon olefins. Another source of olefins is by the dimerization of alpha
otefing over an appropriate catalyst such as the well known Ziegler catalyst. Internal

olefins are easily obtained by the isomerization of alpha olefins over a suitable
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up (a) to (c). In general, these conponents react to
formterpol yners which can be randomterpol yners or
alternating terpolynmers or block terpolyners and can
be red by known procedures for maki ng copol yners.
Additionally, it is possible to al | percentage
of copol ynmers which are conposed of nononers (a) and

( @*“gaﬁﬁﬁdbﬁﬂmbﬂrés P(fé?rablryd I(Oéf)ﬁnscﬁﬂﬁp 6‘«&&3@ ar¢ aiyed hegause these
nmonocar boyx

acra or &é%ﬁ‘gf 5 %ga % eafv ePg(r) ef;% 891 g%ﬂép 4 esu%ble

t hoseedirsed i@ﬁgiﬂ of tiymbrtabt tﬁllﬂaid&hé salobijidr dfdes terpolymer in
Component (b), the 1-olefin or yolefin, is

abPsEois sgertedixtasppbalehns pay a SPF?@ CRBHYER efin, is
preferably a linear al pha ol efin containing from
about 12 to 18 carbon atons. gree of polynerization
of« nt:ﬁ:és p(ﬁycpieﬁymﬁ)r prapariny espolymer (ijearepolgoleAngeom@mbsing about 4 to
ee, of nerlz ion s from.about out
1 o ng% EATRPIPL bins E%f@? &8 yaferiaﬁq‘wefr% P dgaleddgeneiant
(DN FRAL YE0RE 58 & Wit 560 U Bimples of these are oligomers of
|zat|on I's conducted in the presence of a suitable
f ribglengdif batene, rin¢lnding isobuEremuided brsinckadd iserbére of pentene, hexene,
polymeri.zation initiators.ar Rer ox de coppou
e o8 st B so R ghEriy RERRhLESuE SRS oS being
t glberh Ul e FemEbhY VIRGK 30BAIERe wdlk)ﬁ{dn§ﬁcmlhb)ghﬂipeollgopropenes and
I -tert-butyl peroxide, di-tert- an% per oxi d
dilggeergpene mixtures of fronb&lgmqt 840 abaytt @ gﬁ@rbon atoms ‘and in particular
dieys € R
PSR & SERA0R P BB SQBRAMWDE 215 07 R0,
U&ﬂfﬁ:@dﬁﬁﬁ% OrS. ®atedt Nox4,U§B499, tabe pm&md.dmhemcs bf me Ismxf:d

co-initiators may al so be present. Pre rably

| pligrETORTalsosuehlexoH e aRle, MpXHIET %f{ %ne(and&}%ey |ﬂspha olefins,

p@‘é‘% b«%@&bléjﬁcﬁ%mﬁnspﬁé Qéécgl%e@ fn B0 PhitRENS 1Y, @30@3@"wh1ch is herein
pe initiators. Procédufes for

pme@wmaa@ﬁ poteferdnael Eha: mompbtlrw@@ @lrthg oldgremars trep ben

Uéeswmzpmed Inhiogdnvgﬂt?og% Iérllgj?ne% %d gel %én%egt}(% chrr]oergle?tggraphy.

The copolymerizable polyolefin that is reacted with the unsaturated mono- or di-
carhoxylic reactant are polymers comprising a major amount of C, -Cg mono-olefin,
2.g., ethvlene, 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.

The polyolefin polymer usually contains from about 4 to about 360 carbon atoms,
although preferably 8 to 200 carbon atoms; and more preferably from about 12 to

about 175 carbon atoms.

Since the high molecular weight olefins used to prepare the copolymers of the present
invention are generally mixtures of individual molecules of different molecular

weights, individual copolymer molecules resulting will generally contain a mixture of
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d by reference in their entirety. Those procedures

coul d be used to prepare Both patents al so describe a
variety of initiators. 1), wherein a second olefin

is enployed in the reaction, can be prepared manner

as copolymer (ii) which is described bel ow. ol yner

(i1) enbodinent of the present invention, the | .
ciopo yreulareesightmpolyatkyd groups of varyingypeleeider weight. Also, mixtures

reacti a) ;at .least o | enj Ly, - -
RGP TSP g e PROGRH Y o2 B sk Fation il beproduced.

thereof, or a C4-C28di carboxylic acid, anhydride or

ester thereof and (b) at |east one copolynerizable .
pois PRI 65 i REgseht invention have pi pyiagrofegrsn d pogmmerization of

g%%ﬁ ?@%gggjrgfera@bgﬁﬁ@%ﬁgt il BH Sidui 2 ,fantlrnﬁ’(ff]a gg%g%b@ thdin about

arpon ayl hg a nunper aver
nbliecabar tdei ght Mh of from about 112 to about 5000,
and having a term nal copol ynerizable group in the
formof a vinyl, vinylidene or alkyl vinylidene group

oot hemmgggem{cgmﬁ,ﬁgi radical initiator. |,
preferred copol yners of the present invention are

prepared by reacting a ive" high nol ecul ar wei ght

olefin in.which a hjgh proportion of ~un ratipmn .at
ot Foomrl i Saplet of i Bhe hEoBeH SRR AL R 1
R@af@!\ﬁné%&aareewiﬂntmld@ﬁonws sifay kid @) @dd & deldotedffrom the group

sufficient chain length to give R ng nolecule

stEbisEpEPtin | ubricating oil's and fuels, thus RO

generally has at .hout 30 carbon atons, preferably at

| east about 50 carbon atonms and RO is a of

f fiom ahosikyllvihgl alound Gn aHyldkylatiersyhevd thh abiyl group is hydroxyl,

unsaturated _acidic. reactant i.n the, presence.of a free ..
radi cafng; fialigydgmino or aﬁ‘%)’ E%hspweq ﬁ[’::‘e‘s EBﬂ’g’PWfﬁ%d anc{ containing

producﬁﬁggﬁggLfﬁ;gﬂ&im@cggbygkﬁﬁgene and succinic

groups 1 as an average degree of polynerization
of 1 or greater. The preferred copolyners (ii) of the

b g he Gy S or boad TR et R the it

CRRELS LI JTab&it 1-to@lout 4 carbon atoms are also suitable, and the alkyl radical
may carry {urther substituents, such as hydroxyl, amino, dialkyamino or alkoxy.
Examples are methyl vinyl ether, ethyl vinyl] ether, propyl viny! ether, isobutyl vinyl‘
ether, Z-ethylhexyl vinyl ether, decylvinyl ether, dodecyl vinyl ether, octadecyl vinyl
ether, 2-(diethylyamino)ethyl vinyl ether, 2-(di-n-butylamino)ethyl vinyl ether, and

thie corresponding allyl ethers.

{2 an alkyl amine and an N-alkylamide of a monoethylenically unsaturated
meno- 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;

Ancther group of monomers comprises Ci-Cyp alkyl amines and Ci-Cao
M- alkylamides of monoethylenically unsaturated C; -Cyp -mono- or dicarboxyhic

acids, such as dimethylaminoethy!l acrylate, diethylaminoethyl acrylate,
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-al kyl or taken together are -0-- to forma succinic
anhydride group, n is one or greater; and R, R2, R3
and R4 are sel ected from hydrogen, al kyl ‘of from
about 1 to about 40 carbon atons, and hi gh nol ecul ar
wei ght pol yal kyl wherein either RL and R2 are

hydrogen and one of R3 and R4 is |ower alkyl havin? .
f dibnty ethyl methdsoylategacrylamide, msthacatemideeNdetrbutylagrylamide,

o ARSRE RN Rl - Rl B apa -
f s@adcaPaiethatrlamfdecar bon atons and the other is high

nol ecul ar wei ght polyal kyl. 24 |, Ler (ii) may be
alternating, block, or random .erred

eggodi ’ Ivtiwé&‘riggg?ﬁkiﬁé 6¢ ik d&idb 8f HfRAt | Rfabout 8 carbon

react an on produces copol yners
predomatoatel y of the followng formula: whereinnis

fromabout | _to about 100, preferably fro bout. 2 t

abB erz@?ﬂ%ﬁfemi%?réfl%ﬁ}%%ﬁﬁ%ﬁﬁmﬁm‘ﬂgﬁ%m&i@
anehdRylic Bdds BBraRdiBdt AfoRabdel £64r86h bloRTE) S16H8 B8R Binylformamide,
| ower "al kyl of from about Ito about 6 carbon atons

aNev ity gheretipblosmamade, Wevighlacganids) WyvinyiRenethrlaedtrapgde, N-
RL hyd d f. R3 d ' .
eSS0 SRSl S B Lo

the other is high nolecular weight polyal kyl or R3
and R4 are hydrogen and one of Rl and R2 is |ower
alMy| amid-vimd subwisuted sitizghreppipiing heteraeycdigcompound; Another

pol yal kyl . Prefe l. | m|. Q€ j : -
pol yal @Pp 85151850 glg la%lu‘{’%glé{]fog%ga@'g\g%lg %%@"%F%%ﬁmmgen
(nor e gnefisingbbteratyldspash aabletihyhflidaaslb oN-atydmedhylimidazole,
Preferred high nol ecul ar poLyaI yl groups include

pol yi sUpuRyipyERlistons anNsyisyicaRrogiSiat-sobut yl  gr oups 20

i ncl ude those 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 alkyl groups

i ncl ude et hyl at%.eth | ;. especi.all referr

a{kjw %trlgaai)qu ],]-QP i olqérﬁmg. out 2340 A & 5‘[0&9 o¥ SELst 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 Cy-Ca4
-1-olefins and Cy4-Cog -1-olefins. Preferably 1-olefins, which are also known as alpha
olefins, with number average molecular weights in the range of from about 28 to
about 560 are preferred, with molecular weights in the range of from about 112 to
about 420 being more preferred. For example, alpha olefins obtained from the thermal
cracking of paraffin wax may be employed. Generally, these olefins range from about
5 to about 20 carbon atomns in length. Another source of alpha olefins is the ethylene

growth process which gives even number carbon olefins. Another source of olefins 1s

21



LA

ek
L5

b
e

s
LA

30

A particularly preferred class of olefin polyners
conpri ses the pol ybutenes, which are prepared by

pol ymeri zati on of isobutene. These pol ybutenes are
readily avail able conmmercial materials well known to
those skilled in the art. D sclosures thereof wll

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

4 oﬁ s, camsz,zzaﬂon @Iﬁ alaohe Olﬁme pmerraata@nrowaﬁe@a@b@h s,w,chfa@ ithe well

ULy Bt PR 5 Y e UMD, e g o
”@iﬁ@ !dia,ﬁhs lé\%r ﬁ"ﬁntalﬂé bathlykthsuth8s $§iBE4 Praferbly, Ploﬁfﬁfs &fﬂn){Cw-Cm
the 1, 1-disubstituted olefin has a nunber " of fro

a%@l}’t‘"‘f‘%@‘@atﬁ@ th%smatgm@@areea@%@ﬁhluﬂaéw 9V%1§E1Pu4md because they
.,wdA 8 %R?ﬁsk Lihed & fte i]ené'thdcif%l%’r\?lpiﬁgw Filit, and the solubiity of the

ene, suc

Pt{;@ﬁ-;ﬁpwabzl W ﬁtohpolmoswdreﬁma Miztaindsenfjpdefiyisere almmnﬂahles a
hi gh nol ecul ar wei ght pol yal kyl group which is
derived froma high nolecular weight olefin. The high

ﬁ@kg&%&ﬁ% rggbmﬁyﬁflns used in the preparation of

he“copol y e present invention are of
s ﬁfﬁamﬂ@“mntdag/tamtc(@gn@}hh@ mrepand fiomsweli ksawn methods mluthage

COREEL] L2 R S AP B s i

I :ﬁ%@ﬁ@@ﬁ glpR@nii Ghlcmhlr@ﬁéﬂa@fmd&b(ﬁbﬂéd Bl @éferen6@ MMt S@Set al.,
at | east about 20% of the total ol efin conposition

Pcf.glaal ;ﬂo $.722, Rk y@oniharyt aladhS. Raenidio. 6l GepdFinther et
| east 56 r rably at |east 70% of the tota
s ks B R0E b " e

ofefi uch hi gh nol ecul ar wei ght
ol efins are generally m xtures of nol ecul es having 20
di fferent nol ecul ar wei ghts and can have at | east

bt R BeRi o BisrPrateaRiPva TS RRPAUFEFTTeasiifiod Relpgikenyl
%a;&laﬁ%s !mhgﬁﬁdp{e gl'ﬂrglg El’hé%gtt@ é’i‘é AR oAHORY Ji8least one of

e be about one
bmm@imm(@@@mshﬁ&crﬁiedﬁwaﬁong the hese branched
chain ol efins may conveniently conprise pol yal kenes
prepared polynerization of olefins of fromabout 3 to

a%%&@* %t@ AR BhQTST tHANEvBEtRIntoali atlleRMvd BbhdiSerdtom each
ron1about to about 4 carbon atons, and nore

pggﬁg@r;\ahlo}ic) In general, these components react to form terpolymers wh1ch 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
forra a small percentage of copolymers which are composed of monemers (a) and (b)
and monomers (a) and (c). Component (a), the 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, 1s
oreferably polybutene. Component (¢), the mono-olefin, is preferably a linear alpha

olefin containing from about 12 to 18 carbon atoms.

The degree of polymerization of the terpolymers can vary over a wide range.

Preforably, the degree of polymerization is from about 2 to about 10. In general,
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from propyl ene or isobutylene. The
addi tion-pol yneri zabl e ol efi ns enpl oyed are normal |y
1-ol efins. The branch nay be of from about 1 to about
4 carbon atons, nore usually of fromabout 1 to about
2 carbon atons and preferably nethyl. 30The preferred
al kyl vi nyl i dene i soner coniprises a nmethyl- or
etthybiyimmy Higene! pobonaizatinn decrgases asrthdpylymiadzation temperature
met hyl vinylidene isoner. The especially preferred
hi'gH* ol ecul ar wei ght ol efins used to prepare the
copol yners of the present invention are
polylsobutenes whi ch conprise at |east about 20% of
t Heeiorelymstegatiopds aenduyled imihcipgesarce;of griaitable free gadigs] ipitiator.

to,

oG TR B EbiIRI AR Sl Gl ARES oAt n8 WM as
u3¢zﬂgvtﬁﬁﬁ@ﬁﬂzﬁé ysnﬂmtym&mqobmaaﬁm |tcmbmfylpermhy1hexanoate
olylsobutenes in which the ne

hyl vi nyl i dene
é«rrp*r T ERYISRHY e &é%%‘?ﬂ%&r@fl &1k t%%aﬂ F@%@% drace!
[ Sy l '
47500 S8 B and e pRARItarbe fudplinalduch asp.2
am@msas@wmbmrrmr The lr)tlamfrs triae bpmesiertond orve amiiztiré with one

BB e SR IO A Ao E B PRt PR, PP is a peroxide
r}ﬁtf' iakfor, N CHPURARAST ﬁex@f{lcﬁa h@ich '_gﬁﬁf(ﬂﬁdleocﬁ b type initiator, e.g.,
copol yner (iT) is described in rrison Pat ent

Nosot5iyiziisope nwmat@rs Peocpdipres for PrepaROPRlY édﬂ%fyl copolymers are,

re erenc r ty I

conduéted” g?sm delr?prtt(je rsa e %IO%? 5&@ 343 ? %ggggap 8 Ifg%hc? u

230G ppned ey adtbgndd amhdbeatire$0Thdse padeedired &0 bd heed to prepare
degree of %elynerlzatlon I.S inversely proportional to

t drpelariy sotinutawplsgisperiber vaksdy pfBiEIMRd hi gh

nol ecul ar wei ght copolyners, it is advantageous to

enpl oy | ower reaction tenperatures 20The reacti on may

b éifﬁmbm e dvineain a sedraid dlsfin benipldyed ihihgheartibemah de prepared

ht olefin, acidic react d the.free radica
o BB ShaBer B raPHEmeT AOURECh RARI R SR od' {en
stlrred at the reaction tenperature. Alternatively,
the reaction may be conducted in a solvent. Suitable
s iv&hmgaiﬁhlude 25t hose in which the reactants and
free iC in r
LS B Glonlir o BB 0L 806 b rant is o

chbosii-aes eﬁmﬁéﬂ 537 &et:ﬂnm) af lehsn enemodoidadcally unsaturated C;-Cog
chl or obenzene,  xylenes, or the |ike, After th

r era%““tﬂﬁ%iﬁ@mw@smr@ﬁ@r thggnodt qr|aé34c%ﬁﬁ‘&}@éhﬂxgllﬁa§}3ﬁéﬂlydﬂde or ester
st % f dskd bPat least 3 olefi
R0 TR SN, BB Sl ot g
armui <s; fgsen? er@lchy otisfedbrancted laslefimno! &mﬁfabcmtelrtb about 10 carbon

S%ieﬂr}g%ljj Elgvigé fa Inglln Qrt avrenra)ge rrllgolecular weight M, of from about 112 to about

5060, and having a terminal copolymerizable group in the form of a vinyl, vinylidene

or aikyl vinylidene group in the presence of a free radical initiator.

s, preferred copolymers of the present invention are prepared by reacting a
“reactive” high molecular weight olefin in which a high proportion of unsaturation, at

icast about 20% is in the alkylvinylidene configuration, e.g.,
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Alternatively, the reaction may be conducted in a

diluent, such as mneral oil, as long t does not

contain constituents that interfere with the free

radi cal ization, e.g., sulfur conpounds, antioxidants
and the like. at, the copolynerization can be

initiated by any free radical initiator. Such e

well known in the art. However, the choice of free
radical initiator may need djy, the reaction

tenperature enpl oyed. "erted free-radica

initiators are the peroxidgitype pol ynerization
initiators the azo-type pollynmeri zation initiators.

Radi ati on can al so be use initiate the , if

desired. oxide-type fr initiator can be
organic or inorganic, t organi c™@1d the genera
formul a: R12 OOR13 where RI 2 is any organic radica

and R13 is itd fromthe group consisting of hydrogen
amd:cay o ryhR areraadiligdbr substitutdd kyd nd sufficiont dagalangh to give
radi cal.s, preferably. hydrocarbon,. aryl. . and acyl

- Seiear ae Rafkeyle Hpblin] i bPp Gemectils dofl sk i gqucrally bas at
1 Gt 8T 8F ERBPRHAN] HeRrdbNEhUeRt Sbouk SO EarBok ¥oms and Ry is a
clicunyl peroxide, and di-tert-anmyl peroxide. 20 o
Exanpladey! of frompbous Lifo abioued pabex pl@as, wilh pie Hngafirated peigic
are limtin i ncl ude benzoyl .per oxi de; | auroyl

perssrhi hoBrearnep sl are B RER oxi des: |
2 4ok oh s ehenaet pre®icokdsdeiertating polyylkplehy hnd succinic groups
hydr oper oxi de; cunmene hydrgper oxi de; di acetyl

pERORITRS: 2VSEARE (ipeIRy OF PRjemgsizaiion of 1 or greater.

di et hyl peroxycarbonate; tertiary butyl perbenzoate;

and the like. 25 The azo-type conpounds, typified by
alThb aretiphbtopobneds Gi)od it preseni invetton ave thelgsoerah
free-radical pronoting materials. These azo conpounds
c&H™B& defi ned as ving present in the nol ecul e
groupwherei n the bal ances are satisfied rganic

radi cals, at |east one of which is preferably

attached to a tertjary ﬁérbonf

0—C C—0 R, Ry

]

|
G
|

IC
u s
P el ]

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

andd the other 18 high molecular weight polyalkyl.
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suitabl e azo conpounds include, btit are not limted
to, p- boo obenzenedi azoni um fl uorobor at e;

p-t ol yl di azoam nobenzene; p)enzenedi azoni um

hydr oxi de; azonet hane and phenyl di azoni um hal i des. A
suitable Iist of azo-type conpounds can be found in
U S. Patent No. 2,551,813, issued May 8, 1951 to Pau
Pi nl cney. The anount of initiator to enpl oy,

excl usi ve r adi ur epends to a
ST“ér“ﬁ‘émg%lgﬁ?ayglﬁe ?E}f? 1&5,??18&? r %I%nl fator chosen, the

hi gh nol ecul ar oIefln used and the reaction
condi ti ons. The usual concentrati ons, of(%?&ﬁlator ar.e

bé’t meeﬁemdmbomxam when maleis anhydmdg isjusg ¢ prastanty fhe
SR EARS ShRM el Sl BREAE SSRGS, REhNRED

nust be sufficiently high to break down the initiator
to produce the desired free-radicals. For exanple,
usi ng benzoyl perokide as the |n|t|ator he reaction

tenperature can b be Q aqg bout 90C
preferably betwe 80C And ab 5Q hi gher and
a suit bl e broad

| ower tenperaturgs

range of tenpe I ng be meencéﬁ‘ and 15
about 200C, wth preferred t enper at lir es| bef ween about
50C and about 150C. The reaction prBssuie fshoul d be
sufficient to maintain the solvent in the/liquid
phase. Pressures can therefore vary betwegn about

at nospheric and 100 psig or higher. 20The reaction
time is usually sufficient to result in the

St KON B NE BGRB8 Boout 20 more
%&%& BBMtvon] laeoﬁt%tabsﬁt o, Bl R§ FoURS atd 1, dretuiecad ﬁnm
hours, with preferred reaction tines between

am@‘ém@emdqwgr ald ad frooe alepus b ooy @boqt Reahgp Jag@@s qxlgéggheé Fpolecular
| %.:"e?g %le%ftaikyp wlYeD g’ln%ﬂilé/rrﬁrénéq{ '399h§cﬁ'§§g'n' M- onya?R3 and Ry is

iower alkyl having from about 1 to about & carbon atoms and the other is high

molecular weight polyalkyl or R3 and Ry are hydrogen and one of Ry and R; is lower
alky! and the other is high molecular weight polyalkyl.

Preferably, the high molecular weight polyalkyl group has at least about 30 carbon
atomns {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
5004, more preferably from about 900 to about 2500. Preferred lower alkyl groups
inchude methyl and ethyl; especially preferred lower alkyl groups include methyl.

A particularly preferred class of olefin polymers comprises the polybutenes, which are
sropared by polymerization of isobutene. These polybutenes are readily available

commercial materials well known to those skilled in the art. Disclosures thereof will
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hi gh nol ecul ar wei ght ol efin, acidic reactant,

sol vent and initiator can be brought together in any
suitabl e manner. The inportant factors are intinmate
contact of the high nolecul ar weight olefin and
acidic reactant in the presence of a free-radica
produci ng material. The reaction, for exanple, can be

conftuct dor exananlb,anthsE@cré MNoshbi 82, ﬂ?n%msbhﬁ 808, which are herein
ngﬂgcula n. dded | | 0 a

mxtar e %ifbya’i??ea?%ce fg’é@{egrﬁsc PRP° g ab en%o lgb %né:: At or
t he high nol ecul ar wei ght olefin can be added
intermttently or continuously to the_ reactor.

APrErAEri b sidisubstifated eddlingprausedyo Brovdsiigle molerub meight, ol
&%EEBL 1l 1%%edfefp 811 ?péfelﬁgg th@'i tl' (ﬂglﬁ)rstl &@ﬁ@ﬁ%eadnumber
h nDIecu he reactor . n anot
mm&we 1 hﬁﬁ@:ﬁrﬁbetﬂeﬁﬁ(ﬁolabomﬂﬁmﬂe@m poticdarlpesedid deb-disubstituted

contlnuousl to.a stirre actor with nii nyous

4 SAE0E 2 bi-disubstituggd R%@S@Mﬁ% Sych 45 wﬁﬁvwgafqﬁai n
0Ll Qo0 Pehe F €ACT OF S in series. In yet another roer,

the"reaction may be carried out in a batch process,

wherein the high m5|ght olefln is added initially to
t@e reactor, and the acidic reac tor

G507 SR PP RSB D TP | W e afrgreidt Bolyatiot

S é‘iﬂ@g}ﬁ k%}%ﬁcﬂ Rlgerived frox‘hLbbe bRbrclatRRr WAt 8lefMhEhiEhigh érolecular
conponents are added at one or nore points gthe tube.

Copyghypiefing wsed jin therprépﬁéa@mﬁdhwmﬁo}mgg ef mesem invention are

SRS buloh s LT e BsERBR MR DA 51 2B anc

| PorBp Al %}{‘tﬁ glolﬁ%Idl @lrr?r ftzells) anélrthgi gkgfﬁlﬂ Iﬂﬁﬂhlkylvhﬂyhdene 1somer of the
2}25333% %‘ﬂ?@dﬁ‘ﬁlg@t(ﬁ?@l %ﬁmsyﬁéﬂe%t RO 29%%@ %B%i’g‘(q'i%

géf}oxgﬁ% Eho‘ggf bﬁférgﬁl EI{ %n{jﬁgb Sefisorhal ni‘p?ﬁgs 4Q@sst 5O, more

ouh conmpound (0(b) or
( Bfe€rablohat Easldl()g/mﬂf thd tlota) olefin composition.

Such high molecular weight olefins are generaily mixtures of molecules having
different molecular weights and can have at least one branch per 6 carbon atoms along
the chain, preferably at least one branch per 4 carbon atoms along the chain, and
particularly preferred that there be about one branch per 2 carbon atoms along the
chain. These branched chain olefins may conveniently comprise polyalkenes prepared
By the polymerization of olefins of from about 3 to about 6 carbon atoms, and
preferably from olefins of from about 3 to about 4 carbon atoms, and more preferably
from propylene or isobutylene. The addition-polymerizable olefins employed are
normally T-olefins. The branch may be of from about 1 to about 4 carbon atoms, more

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

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

ore preferably the methylvinylidene isomer.
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A process for the preparation of copolynmer (iii) is
descri bed, for exanple, in Harrison, et al, U S
Pat ent No, 6, 451,920, which is herein incorporated by
reference inits y. in process step (a) above, any
unreacted ol efin, generally the nore hindered
ol efins, t he beta-yinylidene, that do not react
r Blaléspycinliyt prefened higtomblglleniveimht ylefins ntedrtapegpac3he28
nmonocar boxylic acid or ester thereof, or. .

Fo e, By TREATEIOB AR A Giies S¥hish sozprgse at least about
U598, @Pthe HEE SEaclibve Rkt iaFidcpe rﬂédin&dr,@gsfermyeaﬂem st 50% and
wi t h menoet hyl eni cal |l y unsat ur at ed - C28

nonocefsobly atdeast alebus 7 0%s Suitahle pelyispbutgpesdncluggthose prepared

di carQaxyli.c .acli.d or an. anhydri de I; ,

ek BE e S aRine Bl P by RpufiShen WARESS:

f methyBhuidedSRGmEOcabprites 80 pefbasayeate thiabnempesition is
simlar to d for preparin% thernalégrocess Pl BSA.

aescobrsl iml)-S Ratent Nogc til oA 4P ReE4502E88-cc of a strong

acid, such as sulfonic acid. See for exanple U S

Patent 6,850. Optionally, a solvent nay be used to
dPsgalantdf€opelpeiarit)s. The reaction sol vent nust be

one which dissolves hoth the acidic reactant and th
PAGHORERBE\ SoPRIRgHE) Gf U eseht iy in@ s bRy AR rédting an
dbl%ﬁﬁ Y& fﬂtn P&aﬂﬁhtgﬁ GeinRAehAMt iR e frb@hcd®f £fed Abical initiator. The
wei ght olefin so as to Sbring theminto intinate

cprcesstof ihe preparatiinuaficopolyoley iexis described indderrisern U.pt Patent No.

h found that.the solvent gmust al. i
RSBt skt v PL PR PR b e

solvents include |liquid saturated or aromatic
hydr ocar bons hav%;? fromabout 6 to about 20 cgggog o
atfberssackien war be pendustgdrat 8 ssrapssaiurefiabortyd(itC & Baupel C

atops.. 1Q and | i gudd. s | | ization is inversel
SRRl LB NEE, BBk Brppmion s merscly
aEﬂjﬂabrtﬁmﬁﬂbb@ﬁp@hmYE Apeordimdtecfot the ppefefred bigh yndleaviar weight
about 1 to about 3 carbon a%PHB ﬁpr(gnl%cule. B

" CORAUYTHETS; i IS ALY ARIagsOgs IUCTHRWE LoV H RN P PBHEMET:

pol yneri zation. In the dihal ogenated hydrocarbons,

t he hal ogens are preferably on adjacent carbon ataons.
B{Th hactigremiay be comhustedmeaCithag ird beih, the highanalestargyeight olefin,

sol vent nust such that. .15 it Mo : _
cerilfcren it anp et g st oo SRR ROk BiepBFrati. and then
adgirtd ANhd Rabiish eBpulatirdg copol ymers. The vol ume

rati o of solvent to high nolecular weight olefinis

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

PRy A B PSR e

atdEs in which the reactants and free radical initiator are soluble and include acetone,
tetrahydrofuran, chloroform, methylene chioride, 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.
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20and the saturated dichlorinated hydrocarbons havi ng
fromabout 1 to about 5, nore preferably from about
Ito about 3, carbon atons. Exanpl es of suitable
solvents include, but are not Iimted to: 1. ketones,
such as: acetone; nethyl et hyl ketone; diethyl ket one;
and 25net hyl i sobutyl ketone; 2. aromatic hydrocarbons,
sQighmagrelhéheeactionapebesonsiveted on & dieent3uck as mingra @il, as long
di_hal ggenat.ed hydr acar bo e di t ;
60T b OoaRsning SO SRR Rueady s BT ith ! AR
Ld-di-hrawaed anetur tohpeimhi] atteaidaanrend the like.

1, 2-di chl or oet hane; 1, 3-di bronopr opane;

, 2-di br onopr opane; 1, 2-di brono- 2- net hyl pr opane;

L A S
dinthl:es abulvdhienovin In-thé it dlowersr ahe chaedof free radical initiator may
1, 5-di chl oropent ane; or Qires of tﬁf_above, such as:

vz et Ry R eI SRS REpEPPIEFi s conveni ently

separated from sol vent and any unreacted acidic
by conventional procedures such as phase separation,
sthvaniorgid dteetrhditalonitiaforeak the parvdde-gpe pohendgrizeéon jnftiators

3’%‘3‘: the g:}z-o»' yl;o% %S{y“?rlle?i%at?&leﬂgt?att%’g.dléé)d’iatf:o%_csag lafég B s P igﬁiate the

reaction, if desired.

The peroxide-type free-radical initiator can be organic or inorganic, the organic
having the general formula: Ry, OOR,; where Ry; is any organic radical and Ry3 is
selected Trom the group consisting of hydrogen and any organic radical. Both Rz and
143 can be organic radicals, preferably hydrocarbon, aryl, and acyl radicals, carrying,
if desired, substituents such as halogens, etc. Preferred peroxides include di-tert-butyl

peroxide, dicumyl peroxide, and di-tert-amyl peroxide.

Hxampies of other suitable peroxides, which in no way are limiting, include benzoyl
peroxide; lauroyl peroxide; other tertiary butyl peroxides; 2,4-dichlorobenzoyl
nesoxide; tertiary butyl hydroperoxide; cumene hydroperoxide; diacetyl peroxide;
acetyl hydroperoxide; diethylperoxycarbonate; tertiary butyl perbenzoate; and the

G

The azo-type compounds, typified by alpha,alpha’ -azobisisobutyronitrile, are also
well-known free-radical promoting materials. These azo compounds can be defined as
thnse having present in the molecule group --N=N-- wherein the balances are satisfied
&y organic radicals, at least one of which is preferably attached to a tertiary carbon.
Other snitable azo compounds include, but are not limited to, p-
bromobenzenediazonium fluoroborate; p-tolyldiazoaminobenzene; p-

beamobenzenediazonium hydroxide; azomethane and phenyldiazonium halides. A
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the reaction. The pol yi sobutenyl succinic anhydride
(PIBSA), which nmay be directly added to copMsi ser
reactant (i) or (ii), is generally prepared by a
nunber of well-known processes including the method
di scl osed within. For exanple there is a wel | - known
thermal process (see, e.g., U S Patent

35131@b_1e61339f azaﬁymmnqmman berfovrd mI& B@tﬁmtd\kr 351,813, issued
C%SffﬁtgﬁﬁyﬁgﬁMMpu S. Patent. No. 3,172,892), a

|ha I'on 0 hermal and chl orinati on processes
(see e.g., US Patent No. 3,912, 764) catalytic id

processes see . U S Pate @éf 819, 660 aqp
6 ﬂs@n@s@}) ingiAlor p DY, S ST oS a@@%ﬂs Oé cgurse, Jegends to a

Bl NP Sn R p%?t (2 iRy Shodd 13Rbh n&&lﬁlar oleﬁn used and the

ositions |nc?cu e one-to0-oné rmngmerl ¢ adducts
(Eeea;one:.ogdmohk She RBatad conddosatics 2f &yi6B6r @mdetween 0.001:1 and

1,022),. as wel I gh,.succini ¢ oduct
a@gﬁe‘-ﬁl@kﬁé@w&&%%ﬁﬁe PSS b PuifBBL ARG Shetveen
W biis-atind 83881, 1. 3 succinic groups per al kenyl derived
substituent (see, e.g., U S. Patent No. 4,234, 435).

Polyalkylene succi ni ¢ anhydri des al so can be produced

Eﬁ%}&g %al(t‘is }q lltf f o t[‘u'ﬁqu%% tbe R%fﬁcz:?lﬁg %ggjugtg bE’e%’a%Vd%%etﬂé initiator

Pfqfi6difee |t1§c dadlrbdgte Hidsaus $66kesamplé, Gsinpdkesly] Peroxide as the
5,241,003 for the case where the succinic ratio is

| wifinterhthe raacton fmporatpp cen s Betgwsn pbgut/fEC and abaph 0L,

D57 DO SeL R AT SRERLR 8y B RERBrrescn e
Perhployeda suftatie Brodd fangic Sf teasperauips beieg bewvekn abwd 2A7 G gnd

out theo ol ymal ej nhydrlde esin fro o
otkast A9 Co WD ’é”e‘&e&}?ﬁ%ﬁe SHEHT ghput 6L A dbbuPTSoec.

met hyl vi nyl i dene pol ybutene. A al kyl ene succinic

anhydride wth a succinic ratio of 1.0 is disclosed.
(01): aagamfprpsshgcaﬂhbyldéne?ugwmt i wainiayy thei sebvent igrtha |igkd phase.

oPEEp AR TRy SHNGET Brods AP Phtd fiRodSe grpisher.

hb 4,234, 435 teaches a preferred pol yal kene- derlved
subst i t uent group wi th_a nunber average ( 'l in tpe
r Thejeaetions timerisaisvelly sdbeentdo seylin @%bsf%}a ly complete

p n _
R Bl e A TR BB iR B T Bl LBy mer. The
pﬁiaelﬁﬂn that sosuitelsie betsveehahe tink2Shoos, mth pieﬁamdseactlan gmes

a succinic ratio of at least 1.3. That is, there

shefureen band O bewst 1.3 succinic groups per equi val ent

wei ght of pol yal kenederived substituent group. Most
preferably, the succinic ratio should be from1.5 to

2 A5 nottd Gbbrer, teusubiziol eaaidnemy|solgumtme@oaﬁwaml@fe@acuon The

| nglh qecut]ar}%e?ght o?c%r nl gg’lglc reac%n? soR/enF and 1N%ator can be brought
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
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6, 030, 930. Typical al kenyl used in the preparation
are ethylene and 1-butene copolyners. (B) The Ether
Compounds 15 In one enbodi nent of the present

i nvention, the copolynmer may further be reacted with
an et her conmpound capable of Iinking two succinimde
groups. Suitable ether conpounds include, but are not

| icriers donaxamplee agidic|reaolang andipitiaeryeayHer added {aalrigh medecular

A SR L ROPE, BB PEM i pppsn

CNHR24325can 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
mmnmar, the reaction may be carried out in a batch process, wherein the high
molecnlar weight olefin is added initially to the reactor, and then the acidic reactant
andd the initiator are added gradually over time. The reaction can also suitably take

pisee in 2 twbular-type reactor where the components are added at one or more points

along the tube.

Copolyimer (1)

In one smbodiment, copolymer reactant (jii) is obtained by a copolymer obtained by -
{a) reacting compound (i){a) with compound (i)(b) or (i)(c) in a non-free radical
catalyzed reaction in the presence of copolymer (i) or copolymer (ii) or both; or by (b)
comacting copolymer (i) or copolymer (ii) or both with the non-free radical catalyzed

seaction product of compound (i)(a) and compound (i}(b) or (1)(c).

Preparaiion of Copolymer (iii)
A process Tor the preparation of copolymer (iii) is described, for example, in Harrison,
gt sl, U.8. Patent No. 6,451,920, which is herein incorporated by reference in its

entfirety,

i process step (a) above, any unreacted olefin, generally the more hindered olefins,
1.2, the beta-vinylidene, that do not react readily with the monoethylenically
masaturated C3-Coz monocarboxylic acid or ester thereof, or C4-Cag dicarboxylic acid
or an anhydride or ester thereof, under free radical conditions, are reacted with
monosthylenically unsaturated Cs-Cyg monocarbpxylic acid or ester thereof, or C4~Cag
dicarboxylic acid or an anhydride or ester thereof, under thermal conditions, i.e., at
tcmperatures of frdm about 180°C to about 280°C. These conditions are similar to

those used for preparing thermal process PIBSA. Optionally, this reaction takes place

Mo 6,156,850,

30



10

15

20

25

30

wherein R14 is independently hydrogen or a

hydr ocar byl group having fromabout 1 to about 4
carbons, and n is the degree of polynerization.
Generally the pol yether polyam nes suitable for use
in the present invention will contain at |east about
one preferably fromabout 5 to about 100,
nor.e preferably fron1about 10 to about 50, and even

Hﬁp?lgﬁalﬁre A Fglb l t ofh e@e@ g(% d%s?ol% g%lg p %g{an% s}'ﬁet Jé%tlon solvent must

dee bﬁ@ﬂihfdl@ﬁ@s%mﬁﬁ@lﬁ Ab8dic reactant arﬁltthcy h@hen(ﬂé’dlﬂk& weight olefin.
propyl ene oxi de, and butyl ene oxi de. Exanp|es of

pBl 1§ Beqgessars ) dissohigdhe agidic erctanhinbliich malesulan weight olefin so as to
Pﬁﬂﬁg{h‘é bo/infald Aalg: i { rtBE'L{IﬁP ngfléﬁzta'neﬂ rda@GM. §Fhas been
N ust on, Sul

exas. sanples
p Gdupdithe tendohest mast dlskebearieyioxytict thanstihart eopolymers are soluble.
conmpounds having the foll ow ng structure: HZN (H2C) 3
OCH2)4-0(CH2)4 0 n-1 (CF12)3-NH2

Suitable solvents inchide liquid saturated or aromatic hydrocarbons having from about
6 to about 20 carbon atoms; ketones having from about 3 to about 5 carbon atoms;
and liquid saturated aliphatic dihalogenated hydrocarbons having from about 1 to
about 5 carbon atoms per molecule, preferably from about 1 to about 3 carbon atoms
per molecule. By "liquid" is meant liquid under the conditions of polymerization. In
the dihalogenated hydrocarbons, the halogens are preferably on adjacent carbon
atoms. By "halogen"” is meant F, Cl and Br. The amount of solvent must be such that
it can dissolve the acidic reactant and high molecular weight olefin in addition to the
resulting copolymers. The volume ratio of solvent to high molecular weight olefin is

suitably between 1:1 and 100:1 and is preferably between 1.5:1 and 4:1.

Suitable solvents include the ketones having from about 3 to about 6 carbon atoms
and the saturated dichlorinated hydrocarbons having from about 1 to about 5, more

preferably from about 1 to about 3, carbon atoms.

Examples of suitable solvents include, but are not limited to:
1. ketones, such as: acetone; methylethylketone; diethylketone; and

methylisobutylketone;
2. aromatic hydrocarbons, such as: benzene; xylene; and toluene;

3. saturated dihalogenated hydrocarbons, such as: dichloromethane;
dibromomethane; 1-bromo-2-chloroethane; 1,1-dibromoethane;
1,1-dichloroethane; 1 ,2—dich10roethéne; 1,3-dibromopropane;

1,2-dibromopropane; 1,2-dibromo-2-methylpropane; !,2-dichloropropane;
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degree of polynerization (i.e., nunber of nononer

ether units). Poivet r Am ne Derivatives Furthernore,

t he copol yner reactant may be reacted with a

pol yet her am no al cohol or Am no Al cohol unno

al cohol s may be formed when the al cohol end groups of

a ound are not conpletely converted to am nes during

r eact i dyisdicldomwipraane;ddirdichiceopropdiies d-brome-2pdnjoropropane; 1,2-

initiate ol ymer chain (i.e. qgr .opyl ene or

et hyl ohEHRrAT: b hwogeoaSasdnd PR TSR g5
am no on one end of the polyner initiator) and an

al cohol termnus, or an anmine internally in the

bl eculéxibiks of Brembaie, seelvas bewiengmpthalsthylketone.

pol yet heram no al cohol s include conmpounds having the
vintt structure:

The copolymer is conveniently separated from solvent and any unreacted acidic
reaciant by conventional procedures such as phase separation, solvent distillation,
nrecipitation and the like. If desired, dispersing agents and/or co-solvents may be used

during the reaction.

The polvisobutenyl succinic anhydride (PIBSA), which may be directly added to
copolymer reactant (i) or (ii), is generally prepared by a number of well-known
processes including the method disclosed within. For example, there is a well-known
thermal process (see, e.g., U.S. Patent No. 3,361,673), an equally well-known
chiorination process (see, €.g., U.S. Patent. No. 3,172,892), a combination of the
thermal and chlorination processes (see, e.g., U.S. Patent No. 3,912,764), catalytic
strong acid processes (see, e.g., U.S. Patent Nos. 3,819,660 and 6,156,850), and free
radical processes (see, e.g., U.S. Patent Nos. 5,286,799 and 5,319,030). Such
commpositions include one-to-one monomeric adducts (see, ¢.g., U.S. Patent Nos.
3,219,666 and 3,381,022), as well as high succinic ratio products, adducts having
aikenvi-derived substituents adducted with at least 1.3 succinic groups per alkenyl-

derived substituent (see, e.g., U.S. Patent No. 4,234,435).

Polyalkylene succinic anhydrides also can be produced thermally also from high
methyivinylidene polybutene as disclosed in U.S. Patent No. 4,152,499. This process
is further discussed in U.S. Patent No. 5,241,003 for the case where the succinic ratio
is less than 1.3 and in EP 0 355 895 for the case where the succinic ratio 1 greater
than 1.3. BEuropean 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
polvaikylene succinic anhydride prepared from high methylvinylidene polybutene. A

civalkylene succinic anhydride with a succinic ratio of 1.0 is disclosed. One

o]

advantage of polyalkylene succinic anhydride from high methylvinylidene polybutene
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in RL5 is independently a hydrogen or hydrocar byl
group, having about 1 to arbons, and n is the degree
of pol ynerization. Cenerally, the polyether

al cohol s, suitable for use in the present invention

"W Il contain at | east about one ether unit,

preferably fromabout 5 to about 100, nore preferably
f is dhmat éttyran be peepedadseantiabp freanﬂcldvénﬂ ﬁbSqumréﬁ\éw 438,435

! "F‘)‘{Hg%? %U%%r%%e{)(ﬂgﬁgo %tn%engpkg S qugue Lf‘é’i"ﬂﬁ é\fl{ﬁp a numbefr average (M)

ym&ﬁé ABE byfrenedalnsoalts abalt 30001 ngbh&‘ﬂb:ﬂ 1@n kfRcially
follow ng structure: n2N--(H2C)3 0(c

(erfeppd supbeHMeraggMs) ranae delipre abent H@W%‘Pcruz aﬂ% rLhis patent
0

s PR B Bl <SRRG ik ARG RO L RALCS. Thacis,
sthet¢Ghouild be Rl BRUGIRL ﬁlﬁ:chl&t-@ldﬁj)s W%Wﬂghﬂof folyakene-

i ndependently a hydro or hydrocarbyl roup
9B BhFLuE eIgBhMaFpreierably e sa]ggpgga%@ heRa BE¥omat 5 1o

pokyneri zati on.

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

(B) The Ether Compounds

In one embodiment of the present invention, the copolymer may further be reacted

with an ether compound capable of linking two succinimide groups. Suitable ether

compounds include, but are not limited to, the following:

Polyether Polyamines
Examples of suitable polyetheramines include compounds having the following

structure:

wherein Ry4 is independently hydrogen or a hydrocarbyl group having from about 1 to
about 4 carbons, and n is the degree of polymerization. Generally the polyether

polyamines suitable for use in the present invention will contain at least about one
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s pies of suitable polyetheram no thiols include

u(yi etramnmet hyl eneam no thiol having the follow ng

structure: (112N (H2C)30(01-12)4 0(OH2) 4-

0(01-12)4-SH degree of polynerization. the

pol yetheram no thiols suitable for use in the present

invention will east about one ether unit referably

P utopeiast apeoteSo st 5 more getjrablsemBbet 10 to
0 .1¢ t. 50, and t

15 SeSt b genafie ARy DBRYEL B0k 1 AR ARRY

Di ci m nes anot her enbodi ment of t he present

i nvention, the copol ymer be reacted eqt,\itl] )
o Famreser pslu%m%%&&s@&ré%@@%é@w 14 Giopfes epoxides

c O
o fg Cy'%! g@ 15:}1% U)%? ,?_}’Jctg?)gﬁ%e rr?)ﬁg% rag% gﬁtglene oxide. Examples of polyether

| sdgecykboxy poldmnﬁeﬂthﬁ Jelifanina®iraping, are commercially available from

yl oxypr di a ropan
'”y$?f£??§é§@?¥%% %%V%a¥mg’ %ﬁﬁﬁnopropane
1. lecyl oxypropyl- 1, 3-di am nopr opane,
t et radecyl oxypropy-1, 3-di am nopropane. ni nes anot her
efitiodixremilesodf sulteblp pebfeﬁnerwmvmnclude peliiexxdeipunsthgene

TR SRS TSRk 111 s

HoN—(HpCla—— 0‘€(0H2)4‘0}'(CH2)4— O—(CHy)3—NH;
n-1

wherein o is the degree of polymerization (i.e., number of monomer ether units).

Polyvether Amine Derivatives

Turihermore, the copolymer reactant may be reacted with a polyether amino alcohol

or amming thiol

FPolvether Amino Alcohol

Typically, amino alcohols may be formed when the alcohol end groups of a
componnd are not completely converted to amines during reactions, such as reductive
amination. Also, one may initiate a polymer chain (i.e. grow propylene or ethylene
oxide) from an amino group énd therefore have an amino on one end of the polymer
chain (i.e, initiator) and an alcohol terminus, or an amine internally in the molecule

with alcohol termini.

fixamples of suitable polyetheramino alcohols include compounds having the

following structare:
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10 Werein R is Cl-C6; wherein x+y+z = 1-85. 15 NH2
F12 N O x 21/40Y NH2 0 H3C y+z = approx. 5-6;
",nes of this type may be purchased from Hunt sman
Pet rochem cal Corporation, |ands, Texas.

15 - Rys Ris
Ho [ Ha Hp
C C O C C OH
H H

wherein Rys 1s independently a hydrogen or hydrocarbyl groﬁp, having about 1 to

5 about 4 carbons, and n is the degree of polymerization. Generally, the Iﬁolyether
aming alcohols, suitable for use in the present invention will contain at least about one
ether urit, preferably from about 5 to about 100, more preferably from about 10 to

aboui 50, and even more preferably from about 15 to about 25 ether units.

i Other examples of suitable polyetheramino alcohols include

polyoxyieiramethylencamino alcohol compounds having the following structure:

Fgi—{(HoC)s O \(CH'2)4'O (CH2)4—O—(CHp)4,—OH
n-1

15 wherein nis the degree of polymerization.
Folyeiher Amino Thiol
Examples of snitable polyetheramino thiols include compounds having the following
strnctare:

26
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Pol yet her Pol yol her enbodi ment of the present
i nvention, the copolynmer may be reacted ol yet her
containing at |east two hydroxyl end groups to form
an ester. The pol yether polyols have the foll ow ng
structure: P3 R17 R17 H) R17 | H2 '

whersin Ry 18 independently a hydrogen or hydrocarbyl group, having from about 1

e abowut 4 carbons and n is the degree of polymerization.

{rther examples of suitable polyetheramino thiols include

polyoxyictramethyiencamino thiol having the following structure:

HoN—{H,C)3— 0‘€ (C H2)4'0}'(CH2)4“ O——(CHy),—SH
n-1

whersin n i the degree of polymerization.

Generally, the polyetheramino thiols suitable for use in the present invention will
coniain 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 vnits.

Fiher Polvamines

Ether Digmines

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.
Erher Triamines

in yet another embodiment of the present invention, the copolymer may be reacted

with ether triamines. Suitable triamines include the following:
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10  Wherein R’ is C1-Cg;
wherein x+y+z = 1-85.
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NH»
CHy
- O y
HoN NH,
O J/x O/\]/)/Z
CHs CHs
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in RL7 is independently a hydrogen or hydrocar byl

group, having fromabout 1 15to about 4 carbons, and

nis the degree of polynerization. O her exanples of

sui tabl e pol yet her polyol s include

pol yoxyt et ranet hyl ene pol yol conpounds, such as those
referred to as Terat hanee which may be purchased from
DPsTHR T 1T @ISR 5-8% | mi ngt on, Del aware, having the
follow ng structure: HO-(H2C4 ( 0O(CH2)4-0(CH2)4-0H

n-1 wherein n is the degree of polynerization.
Siritabice op tliyeph eraypel ppodhasddiitdn dbintsman Retreckeotical Corporation,

limted .t the follow ng: 38
Woodlands, Texas,

FPolyether Polyol
In vet another embodiment of the present invention, the copolymer may be reacted
with a polyether containing at least two hydroxyl end groups to form an ester. The

polyether polyols have the following structure:

wherein Ry7 is independently a hydrogen or hydrocarbyl group, having from about 1

io about 4 carbons, and n is the degree of polymerization.
Other examples of suitable polyether polyols include polyoxytetramethylene polyol

compounds, such as those referred to as Terathane® which may be purchased from

DuPont Corporation, Wilmington, Delaware, having the following structure:

HO_(H20)4"'"_“ O—é(CHz)[O)—(CHzM‘"OH
n-1

wherein n is the degree of polymerization.

Suiiabie polyether polyols include, but are not limited to, the following:
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pol yoxyet hyl ene gl ycol , pol yoxypropyl ene gl ycol,

pol yoxybut yl ene gl ycol, and pol yoxytetranet hyl ene

gl ycol. The nunber average nol ecul ar wei ght of the
presently enpl oyed pol yether polyol erally range from
about 150 to about 5000, preferably from about 500 to
about 2000, Cenerally, the polyether conpounds '
spiiyabictylae guml,imlmeprppﬁgeﬁ glycal polypurbufilene glycol, and
CQQL,_?JJQe at eI e gﬁeréngolet her unit preferably from about
S o Teih ks (o)t 41 preferably m about 10 to

about 50, and even nore preferred fromabout 15 to

about 25 ether units, Generally, the polyether

¢ brpwimes axgrpgamolechisy weight philie rpéeSﬁm@é,%mplowﬂe@ﬂwb?r polyol
"B PRARYNER AGRILAR 4028 8odth 3800, 'PAEraBly Follabbit’s0 to
of "ether types, such as

pedoy( ®330et hyl ene- co- oxypr opyl ene) di am ne The mi xture

of ether units may be bl ock, random or alternating
copolyners. The presently enpl oyed ether conpounds
afien L ARA R S W eth&GAOhIpAEndd utaBib b8R8 tin IHUGré&BhIRYMHOR will
acid groups or anhydride derivatives thereof.

20Gee palkhyy one bibecupbprefablyrdpnbebaué i de akpuil O, more preferably

T o RO BT ASPR Wb e[ a5 v

okt her diamnes to forma mxture of imdes, am des
and esters. (C) Aromatic Conpound In addition to the
et her conpound (i.e. polyether polyam ne, polyether

pal yam.n ehd [ LDer : ;
G s s il ol Eh R NLR meiSft invention may be
afigtvel éaot etly oWt bthat ypeas b noinerapDethéritgpespsreband
capabl e of reacting with at |east, one argga&%c . b
CEHPGHHHRESPUBP- X BPoPESRY) digier hhepiitug of cligpunits may be

) N . gr ' millo$ed Besyddnipounds
oG R o AL g SRR PG end PlrlogR ey
azrorapdbe: ahupoingdvitls aidedst tve darboxarictagisl gronpsowiandydride

g&ggp.pf ronatic ounds consisting of: an
PP PRS- nedi ani ne represented by the fornul a:
Ri gHN

Generally, the copolymer may be reacted with a mixture of polyether polyamines,
polyether amino alcohols, polyether amino thiols, polyether polyols, or ether diamines

o form a2 mixture of imides, amides and esters.

é; 0 Aromatie Componnd

in addition to the ether compound (i.e. polyether polyamine, polyether polyamine
derivative, polyether polyol, ether dimaines and ether triaminc) above, the copolymer
is also reacted with at least one aromatic compound capable of reacting with at least
one aromatic compound capable of reacting with at least one monocarboxylic acid or

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

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

compounds consisting of:
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R1I0 Rgis H --NHaryl, -NHal karyl, or a branched or
strai ght chain hydrocarbyl radical having from about
4 to about 24 carbon atons sel ected from al kyl,

ai kenyl , al koxyl, aralkyl or alkaryl; R(2)19 is

- - NH2, --(NH(CHO Onl NH2, -- Nbol al kyl, --NHaral kyl,
--CH2 --aryl--NH2, in which n and m each have a val ue
fromabout 1 to about 10; and R20 is hydrogen, alkyl,
al.kenyl, lng from
Btut 2 YRR R B Mo RN,
preferred N aryl phenyl enedi am nes are

Nphenyl phenyl enedi anines, (NPPDA), for

N- phenyl - 1, 4- phenyl £ i 8
N—phenyl-l,SRﬁ .
Nphenyl - 1, 2- phenyl o
4- phenyl enedi ar ni ne\=Q9
al so be included, such as N—propyl
-phenylphenylenedlan1ne (b) am Regar bazol e
represe

each ﬂgégghdéﬁ%he Q@é?@@@%ﬂ”ﬁ}&?&&g Obﬁﬁﬂﬂgggﬁgﬁwggwmbyl

al kenyiad{cafjﬁaﬁzﬁ{g ﬂ@f(x'a‘ﬁgutf 4 RJEB'EBQPM cakbéiPatBhR ld&leé‘téd frlom alkyl,

carbon atons, Ih which hydrogen or an al k

radi cahlkémg a};lg)xl‘yl camlhjdalnalkarjzi Bbdutis ﬂNfbar-ﬁNH((éHﬂﬂhnNHz, -
and 0 zoIe r esent

for nulaQH%ﬁgyp’amr{ ? A g?lré {4 rW (%Weea‘:h have a value

for mul 8sm about 1 to about 10, and Ryq 1s hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,
or alkaryl, having from about 4 to about 24 carbon atoms. .

Particularly preferred N-arylphenylenediamines are N-
phenylphenylenediamines (NPPDA), for example,
M-phenyl-1,4-phenylenediamine, N-phenyl-1,3-phenylenediamine, and N-
phenyl-1,2-phenylenediamine and N-naphthyl-1, 4-phenylenediamine. Other
derivatives of NPPDA may also be included, such as prropyl-N'

-phenylphenylenediamine.
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in-which R24 represents hydrogen or an al kyl radica
havi ng from about 1 to about 14 carbon atons; an

aryl oxyphenyl eneami ne represented by the fornmula: in
which R25 is H, --NHaryl, -NHal karyl, or branched or
strai ght chain radical having fromabout 4 to about
24 carbon atons that can be al kyl, al kenyl, al koxyl,
Al kyamigpeasbagaleepresgged by thefpgmula ( NH(CHR) n) rn NH2,
--NHal kyl, or -- 42 NHaral kyl, in which n and m each
have a val ue fron1about 1 to about 10; and R27 is

hydr ogen, al kyl,
alkaryl havi ng /}

aryloxyphenyler- iline,d(g) an

aromati c am ne [ oups, |inked
by a group, Reiregr ngrLor mul a
wherein L is selecfed fro - NH,

-CH2NH, -C(0)NR28-, - C(0)O-N -SCQ- - SO2NR29- or

-S2NH, wherein R28 and |R2$ |ndependently repr esent
a hydrogen, an al kyl, an al kenyl or an al koxy 15group
havi ng from about 1 to about 8 carbon atons;

(©)

in which R;; and R, each independently represent hydrogen or an alkyl or

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

an amino-indazolinone represented by the formula:

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

carbon atoms; and
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wherein each Y1, Y2, Y3 and Y4 are independently N or
CH provided that Y1 and Y2 may not both be N, 20R30
and R31 i ndependently represent a hydrogen, alkyl,
aryl, al karyl, aral kyl, al koxy, hydroxyal kyl,

am noal kyl, -OH -NO2, -SO03H, - SC3Na, CO2H or salt

t her eof, -NR41R42 wherein R41 and R42 are

i e peftaRtRerpaiofagale preyentedpy the fogpyplay ky| | or

al karyl; 25R32 and R33 i ndependently represent a
hydrogen, an al kyl, an alkenxl or an al koxy group
havi ng from about 1 to about r bgpNHat ons, - OH,
SO3H or -SC3Na; R34 repre , - NHR35, mhereln
R35 is an al kyl or an al kepyl gro havi ng from about
1 to about 8 carbon &# - NH2 or
-CH2-aryl-NH2 and n is fro out 10; (h)an

am not hi azol e sel ected from\t he Yup conS|st|ng of
am not hi azol e, aninobenzothhfzole

am nobenzot hi adi azol e and am noal kyl t hi azol e; an

am noi ndol e represented by the fornul a: wher ei n
R36 represents a hydrogen, an al kyl or an al kenyl
group having fromabout 1 to about 14 carbon atons;
15 an am nopyrrol e represented by the fornmul a.

{2} an aminoperimidine represented by the formula:

L

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

about 14 carbon atoms;

{fy  anaryloxyphenylencamine represented by the formula:

—\_"a
R%/;ii_——f\ 0 \\ ii%%

13 Rzg

in which Kys is H, —-Nilaryl, -NHalkaryl, or branched or straight chain radical
having from about 4 to about 24 carbon atoms that can be alkyl, alkenyl,

alkoxyl, aralkyl or alkaryl; Rog is --NHp, --(NH(CHz)q)m NHa, --NHatkyl, or --
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\\__ --R37-NH2 20wherein R37 represents a dival ent

al kyl ene group havi ng about 2 to about 6 carbon atons

and R33 represents a hydrogen, an al kyl or an al kenyl
group having fromabout 1 to about 14 carbon atons;

(k)a ring substituted or unsubstituted aniline, such

2 noqOiUABHIYIGn HeRAHOBLFHE R B aingoout 1 o about 10; and
N- di al : L Amne. LARRA; fr

(10)a RS FOYEEERa R AR, SRoAR, HARSLLPIMAGY, ik from abou
in (g) 44o ¢lwut 24 earbobstorst i al | y descri bed, for

exanpl e, in Published U S. Patent Application No.
US20060025316, the disclosure of which is herein

i ncor par gk@anRY, fref-atastoxyblerkiicalRies ApnesdNatline;

am ne conpounds can be used alone or in conbination

with each other. Qther aromatic am nes can include

suach i N i.nodi. n j iti I

1P AR, B8 TARHRY §1 ARHLAE ol BEARAEEE b PR

one repieaaitadiitthe fdilwifigfoemuke aromati c anmi ne conpound

i s either Naryl phenyl enedi am ne or phenoxyanili ne.

More preferred , the aromatic am ne conpound is

N-aryl phenyl enedrgn ne- ficularly p r edrs,

Nar yl phenyl enedi am '
N- phenyl phenyl ened

he
I nes, exané}eT—ﬂQM
nyl-1, 4- phenyl enedi aij ne, /; >

N-phenyl - 1, 3- pheRyl enggiany,ne, and N-ph

wherein L is selected from —O-, -N=N-, -NH-, -CH;NH, -C(O)}NRs-, -
C(0)0-, -SO-, -SO;NRys- or ~SO;NH-, wherein Rog and Rag
independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 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;

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

R, and Ras independently represent a hydrogen, an alkyl, an alkenyl or

an alkoxy group having from about 1 to about 8 carbon atoms, -OH, -

SOsH or -S0O;Na;
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20 phenyl enedi am ne. odi ment, the preferred

aromati c conpound is 4-(4-nitrophenyl azo)aniline,

4- phenyl azoanl i ne, N (4-am nophenyl) acetam de,

4- benzoyl am ne- 2, 5- di net hoxyani | i ne, 4-phenoxyl

aniline, or 3-nitroniline. d of Mking the

Lubricating O 1 Additi Conposi t.i on . [enti

oi | additivBuIBREEILT 2ai“§’¥g’r3éd%heé‘an Bys laaBP‘cB%{ks%fsa“ alReny!

COMPIISiNg_ERAPGa (e o RARY 30 hbGRBeabBR hiokf, CCHL-RCH,), -
c

| east one o polymers (i), (ii) and (iii) as
descri bed heithion)-Cth-aayleildte and n isperh Oriebbgut dAder a
nitrogen purge, and heating at a tenperature of from

about 80C to about 170C. Optionally, diluent oil may

be charnged aphiaddibnlOidERgrRoRUEO ol cdlBIAQTRaminothiazole,
reactor, thereby producing a diluted copolymer t. The
amount of dmnu&nmhrazqie,tanén%hepm@@d@%ﬂ% pRdpinoaliiithiazole;
to about 80 weight nore preferred fromabout 20 to

about 60 weight % and nost preferred from about 30

to about 50 weight % Both an aromatic conpound and

an et her polyanine, M, polyetheranm ne derivative
and/orﬂbolyé?H@P“ﬁ%*@%ﬁmﬁﬁgﬁﬁigYH@g%”ﬂﬂﬁer a nitrogen
purge, to the reactor. This m xture is heated under a
purge to a tenperature in range from about 130C to

about 200C. al I3 a vacuumis applied to the

m xture for about 0.5t

about 2.0 hours to renove
excess water. ricatin QT tTVveEJconposi tion can
al so be made usi RgN conpri fi ng aneously
charging all the reactla (geact anj copol yrmer (i),
(ii), or (iii); the aromafrc compound; and the ether
conmpound whi ch consists of at |epst one of a her
pol yam ne, pol yether am no al cohbl, pol yetheram no
thiol, ether polyani ne and pol yether polyol) at the
desired ratios into the reactor. One or nore of the

reactants can be charged at an_ el evated tenperature .
to facilitatdersixRegrepissenteabyqrgpen. o a L rcnalkesy] @igup baving

be used to g%?ﬂ Md{u?g?? gﬁ(}ﬂtqg c%ohﬁﬁ})ﬁgs?aﬁ ants as they

are being charge e reactor. reaction is
carried out for about 0.5 to about 2 hours at a
tenperature from about 130C to, about. 200C. Optionally
a vacuth i sa’éﬁfﬂ“i‘%“f)%: HBH@S?IE%%% fW&hr e during

t he reaction period.

Rss\( H >\//\ R37—NH,
|

H

wherein Ra; 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;
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Preferably, the ratio of polyetheram ne,

pol yet heram ne derivative and/ or pol yetherpolyol to

nonoet hyl eni cal I y unsat urat ed C3-C28 nonocar boxylic

acid or ester or C4-C28 dicarboxylic acid, anhydride
or ester is 0.45 to 0.05; nore preferred, the ratio

is 0.4 o 0.1; .even re preferred, the ratio is

0. 35 t@go 260 AFAUBLPE red, the ratio is 0.33.
-ably, dihe %ﬁgjﬁmﬁkmﬁﬁﬁmﬁhﬁﬁatlc conpound to
nnnoethyfenlca 'y unsat urat ed nocar boxyl i c
aci d omnesta@iﬁhéﬁéqﬂmkmvhﬁwhmmawdlcarboxyl|c acid,
anhydri.de or est 95 to 0.10; nore preferred,
the ratfo i& SHQ@NF even nore preferred, the
ratio g 0. aﬁmﬁgﬂgkgﬁm nost preferred, the ratio is
0. 33. bodi mrent of the invention, the non-free
radi cal catal yzed reaction product of conpound (0(a)
a (AL (kLR SnGRRE ;

o n ERTBOMRE gelkogd abeeh (D) (AR InERY REARL ! Brampre,
conpatdiseed UrS. PasnpApplkoation dfo. US20@00253 K, thichisclosure of which is
aromatic conmpound) prior to the addition of conponent
( BYF St EFORBRFSUNTFfer#$e0i | Conposition The
l'ubricating oil additive conposition described above
is generally added to a base ufficient to |ubricate
v agmmaietssr,lba‘dcmmex aorppeuridscen habsedoddngsr irpgpmbination with

gears transm ssi ans Y the | ubricatihn -
T oD BproN NG BB e Sk b el ab App Bl tamine.
MajL0fe ARINAL! ShinddcA Be iélulétPior @akhiag ofkesasi ty and a
aunt of the lubricating oil additive conmposition. The
base enpl oyed may be any of a wide variety of oils of
| ubricatjng visgosit Ed GAt.l
VL ReC P ol R Yt e AR ER fndid odthpdflis Al RO
Olah8piRf; y&)ﬂ@dlbﬁiﬂec‘or@hbﬁoxy&nbas 6\/[0re| prhhmadh gtha amrmlmsmmye
of at least 2.5 cSt at  40C and e%h\é C
pﬂ%’ﬁé?@!ﬁiﬁl‘&ﬁfy&? cBleRRigEne; arH‘é%l FéBWe It base
hilEn&Hiarfiats) E@c!h fi le, N-
G’ pg@'yﬁeggdlgﬁ{deg%% t;‘lé WTB@H}&JE% %en base oil i naS (r)ﬁ esxamP ®
| wﬁs}m 1ohphenylanddianfior, Neplamyl-¢,3-panglen¢didnpine, and N-phenyl-1,2-
I|thoglc .and other oils that are ordinarily used
ATPEFICERMIAY oi | conpositions. Synthetic oils
|nclude for exanple, both hydrocarbon synthetic oiIs

and synthetic esters and m xtures thereof having
dés pregnbodivesi, preﬁifdﬁé@mf%w apyened jsd- -mgronlﬁgaylazo)amlme

l,ud
paryeriestiinh TPl P AORALRE LEAh Afiine 2.2,
Oigh:SethOkyRillre, W@@fx@rﬂaﬁlhﬁm dsmihnmaﬂhmn synt hesi s

procedures using carbon nonoxi de and hydrogen gases
such as in a Fisher-Tropsch process. Useful synthetic

VI SCOSI special ly
usek:ulkbraozdng b abyitve genpoedonh lsmncpjlr@fl b)giDmBD@s obmpasing charging
G2 S such as 1-decene triner. .Li k

beﬁzﬁ@ﬁ%t@tdppﬂ"ya}fé e.g; aldgast epe of copo ymers (1) ?11%%6 (111} as described

herein) in a reactor, optionally under a nitrogen purge, and heating at a temperature of
from about 80°C to about 170°C. Optionally, diluent oil may be charged optionally
under a nitrogen purge in the same reactor, thereby producing a diluted copolymer

reactant. The amount of diluent oil in the diluted copolymer is up to about 80 weight
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odecyl benzene, can be used. Useful synthetic esters
i nclude the esters of dr boxyl i c acids and

pol ycar boxylic acids, as well as nono-hydroxy

al kanol s and pol yols. Typical exanples are di dodecyl
adi pate, pentaerythritol tetracaproate,

e Tcabred Tk b8 oB o b DS Wl B st from

and..dicareuyto ﬁ/eﬁg)t oS PRRflaRB/Mafd doftbOMr H8)an cther polyamine,
al kanol s can al so be used. Bl ends of m neral oi

V\ﬁ?’»f}ﬁf%%?ﬁmh@t pelyethtrgmanedesivativeiard/en polyethgrpolyol e dba@éd
flned r af
arcRY TRe SRl B SRR oRR RSBl s ped poder o

NG RordnegatonRnpetangt it gk Ghi stguyl wo:snota}soutme"c
bade oil can also be a m xture of m_neral

s@?ﬁfqﬁ?@i ¥.cA viegm is applied 1p §hq RpIxtigeifa 2baut 5itd akouj) bours o

Qyme%gx%ygé{gatlng oi | conpositions may be added to
ricating oil additive conposition the present

|nvent|on to conplete a ditives The fO||OMAng

. %‘Eﬁ'}%’ée Cogﬁg{&‘ag%% Cg{n%ogﬁggg%lia SoBF ggl,I§ng Pﬁéocess comprising
| &by 1%&%!1@? cRAirfeNPAS bdak@Ris (Mak&ht &%@B{nﬁé?& {ifY€or (iii); the

additive of the present invention an
d@%ﬁm&b@dnm; and thhether ewanqmn@lswluﬁh eonsisve o éleaﬁb)ne ofa

trat t he ot addi t i be
: ”i?ffh}émé’o Breimig b i 8l Pt fie fi) 48R potyamine
ek @olyolyidt thd desived Altiobaite fgavidor. One or more of the
Sul uri zed or unsul furized al kyl or al ken phenat es,

akRsirote parabaepygedat enslevaled gpapesature to facili ate mixing and reaction.

boratedysy Law &,géd tosfg&iltg%k@%ﬂggagﬁg%ﬂcwg Gy L Bling

drox aromat’i ¢
coapedndshe rﬁiidwﬂ The ralckemisl cahyyedr m»t;?ora!bonm b ¢o about 2 hours at a

sul fonat e sul furjz d or uns i ze | or. . ,
PR om thaht ET toabatt Db -ObESRIR 2 ap e i apglicd to he
@35@ Gﬁ%ﬁllxhﬁe Qﬁnsé;t}félrgé@tmﬁ eAbkenyl multiacid, and

chem cal and physi cal ures t hereof Anti-Oxidants
Anti -oxi dants reduce the tendency of mneral oils to

te i ce which t
oot Gt eyind Sphsfting P AR it dandior age
q% MBI POISBE tbldf&qdé'ﬁﬁ@eﬁilé&iyQﬁhsithﬁtdﬂﬁdlﬁtzs&ﬂéﬁoaaﬁsxﬂimhczd or

y an i ncrease In viscosity Ies of

antd cokkdandicatpourlis adid a@lhédr&eesréﬁier isfyghio GfS; more preferred,
LEJ% ng}' i5 Ggil(l)tto% e@gﬁ moh{g)rtefe?reﬁot’he PQREJ@O,BISV‘LB%.ZG, most preferred,

iC) “oxi
4mé rativek Dy33ene- bIS(2 6-di -tert-butyl phenol),
4,4' -bis(2,6-di-tert-butyl phenol),
4,4" -1 ais(2-nmethyl-6-tert-butyl phenol),

224+ AL £RS-dHEd doMBPYbmBoliRI b M{}ﬁ%ﬂﬁh} unsaturated

C2.Cyg monocarboxylic acid or ester thereof, or C4-Cag dicarboxylic acid, anhydride or
ester 15 0.95 to 0.10; more preferred, the ratio is 0.40 to 0.20; even more preferred, the
raiio is 0.35 to 0.25; most preferred, the ratio is 0.33.

s one embodiment of the invention, the non-free radical catalyzed reaction product of

cormpound (ij{a) and compound (i)(b) or (i)(c), which is contacted with either
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48 4,42-butylidene-bis(3-nethyl-6-tert-butyl phenol),
4,4" -isopropylidene-bis(2,6-di-tert-butyl phenol),

2, 2' - net hyl ene- bi s(4- net hyl - 6- nonyl phenol ),

2,2' -isobutylidene-bis(4, 6-dimethyl phenol),

2,2 -5- nethylene bis(4 nmet hyl - 6- cycl ohexyl phenol ),

gg .gﬁ”jg{}:’mé%rgi[: tor Elé:% ]ymgr %Bﬁgen lb’e contacted in the presence of
2,4 di et @3{1 8 tﬁ@ﬁltonﬁtﬂ: ¥bmPOERS lpnor to the addition of component (B)
2,6-di-te -'di net hy an1no p-Ccresol, 2,6
-ﬁh;ﬁﬁmﬁ%meémmwmxBJnethylan1nonethy|phenol),

4,41-thi obi s(2-nethyl-6-tert-butyl phenol),

2,2 -thiobis(4-nmethyl-6-tert-butyl phenol),

bi s.:3-met oyl cdnbydhiaxy- S5-tert - 10- butylbenzyl) sul fide
, _and bis(3,5-di-tert-butyl-4- hydro&g?enzyl

Dil ph @Wpﬁmgrmi ftc&dyevecmrm@m@n deseaibed abgvs 15 Becilly, addad to a base

a{wg nh@% ﬁ‘&éxﬁ go L%ﬁlc?tl Ky v‘%gegar% Y %Q%ﬁ@1ﬁ@mal combustion

ana

al:%yvh@!; ﬁ@a@hﬁ@&aﬁmbﬁm appioslly, @Iﬁd’ﬂabnd‘,@tmg?.)llafomposmon of the
oxidation inhibitors include net d|tP{%carbanate
( gr*‘@mi nyeﬁ%oraq;qmprg@ap@mta@)lounéﬁgan oil of lubricating viscosity: and a

T2 RO ENARhe (RN ) AU BRARRRERL: 3. Anti - Véar

gents name | I es, these agents reduce
mear of noving netallic parts. Exanples of such

T WIS e B i PP AP BRIEIGE i

esterse ANd iRlcuhge Qﬂ%sﬁ:t?rmé&i’ﬁesﬁch BorspoditidtisthdybeSmineral oils or
(Anti-Rust Agents) a)Nonionic pol yoxyethyl ene surface

aﬁf%tmﬁv:él»a)@l@ nd basea] haviyea wigtesity of atilegst 261 $irat 40°C and a pour point
I : |
BT AR S0k R LRSS Y & v

egvlhgar ﬂzﬁl@hylﬁﬁﬂaﬁﬁfﬂlb(ﬁﬁ@esochw st elaryl et helr
pol ene ey' ether, . pol yoxyethyl ene
SBHEA s h@@taéafﬂf'ab@e ofar {1 &V’éfﬁﬁ%fé‘ﬁélugﬁyrfm Pgyople, paraffinic,

ngq%s*r@n?oa'c{n% ot %ll@%%%%hﬁﬁﬁl)&@é& idgﬁe&uga(tﬁ%cﬁnposmons. _

A het oun earic acid ot her )
atimiasticiibandody focexaaipis botietyalroedapssynthati¢ gilaariddynthetic

am ne salts, netal salts of heayy.sul.fonic acid _—
o & EarBERITEo e tredbe dPTaR Visory Hy BRI At sapthetic il
and, RROSRNRIricka@PleSbils prepared from the polymerization of ethylene,

polyalphaolefin or PAQ oils, or oils prepared from hydrocarbon synthesis procedures

nsing carbon monoxide and hydrogen gases such as in a Fisher-Tropsch process.
Usetil synthetic hydrocarbon oils include liquid polymers of alpha olefins having the
proper viscosity. Especially useful are the hydrogenated liquid oligomers of Cg to Cia
aipha olefins such as 1-decene trimer. Likewise, alkyl benzenes of proper viscosity,
such as didodecyl benzene, can be used. Useful synthetic esters include the esters of
monocarboxylic acids and polycarboxylic acids, as well as mono-hydroxy alkanols
and nelyols. Typical examples are didodecyl adipate, pentaerythritol tetracaproate,
di-2-cthylhexyl adipate, dilaurylsebacate, and the like. Complex esters prepared from
mixciures of mono and dicarboxylic acids and mono and dihydroxy alkanols can also

be used. Blends of mineral oils with synthetic oils are also useful.
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Denul sifiers Addition product of alkyl phenol and

et hyl ene oxi de, pol yoxyet hyl ene al kyl ether, and
pol yoxyet hyl ene sorbitan ester. Extreme Pressure
Anti-Wear Agents (EP/ AW Agents) Suifurized ol efins,
zinc dialky- 1 -dithiophosphate (primary al kyl,
secondary al kyl, and aryl type), diphenyl sulfide,
nmethyl trich | orostea rate, chlorinated naphthal ene,

fruer eahblisd andaniel Laned pdrie t BeNa4 Rfined naphthenic base
neutralized or partially neutralized phos hat es,

diit: bt 8 priokpisdtydsocashen os wpp-bydioearbompd 9§ h&metmg viscosity. The
Frx;?“’%ﬁ}ng{? bé&%{&mf d&f‘ﬁ{ n@nlaf%}f’é ﬁe% .aC' d (stearic
acid ear | el c aC| an o her fatty

acids or salts thereof) am ne, borated ester, other

est ers, _phosphat es, other phosphltes beS|des tr|- and

dﬂﬂ‘%y«aﬁ%}aa?tbw addiisp wictl daowa ir ybRsaRMbeqmapositions may be
Iﬁ Rsleny

i b AR R Bt o

uht@mhmmbdlthloate, oxynol ybdenum nonogl yceri de,

oxynmol ybdenum di et hyl at e ani de, am ne- nol ybdenum

conpl ex conmpound, and sul fur-containi ng nol ybdenum

compl exdieospound. 9. Viscosity Index | nprovers

Pol ytnethaeryl ate type pol yners, ethyl ene-propyl ene

copdbiimeing, adélthyc éﬁmpomﬁﬂr@ﬁ exasuiped qﬂmr@ ofﬁmmments that can

?%%“g@?‘ olkf’% oa(g g‘lo gglyrtlca{m% 812 %E%h%ssp XN 1&1:%u prﬁss ‘%ﬁe

Reipk: e@wm@r&mﬁeéﬂtwm dﬁﬂtvhﬁﬂfl‘jﬂdaio@lbe(ﬂ:ﬁaﬁid Mhédi dxamples of
Al ky] nethacr%1ate pol yners and di nmet hyl silicone
pw Wr@? are pRstiggd todHestiateathe ptheppdditiyes phat geayebe included in the

15 .&R)éﬁﬁg &4 'cel%gzﬁtloﬁ.r}i&@ele, tﬁjé;j‘;dré’ bt 1tfRded to limit it:

[EeY
B

Metal Detergents
Sulfurized or unsulfurized alkyl or alkenyl phenates, alkyl or alkenyl aromatic
~ sulfonates, borated sulfonates, sulfurized or unsulfurized metal salts of

+ - otti-itydroxy alkyl or;-alkenyvlv‘aromatic compounds, alky! or alkenyl hydroxy

i

aromatic sulfonates, suifurized or unsulfurized alkyl or alkenyl naphthenates,
metal salts of alkanoic acids, metal salts of an alkyl or alkenyl multiacid, and

chemical and physical mixtures thereof.

Anti-Oxidants

i

Auti-oxidants reduce the tendency of mineral oils to deteriorate in service
which deterioration is evidenced by the products of oxidation such as sludge
and vamish-like deposits on the metal surfaces and by an increase in viscosity.
Hxamples of anti-oxidants useful in the present invention include, but are not
limited to, phenol type (phenolic) oxidation inhibitors, such as
4.4 -methylene-bis(2,6-di-tert-butylphenol), 4,4'-bis(2,6-di-tert-butylphenol),
4,4'-bis(2-methyl-6-tert-butylphenol),
2,2 -methylene-bis(4-methyl-6-tert-butylphenot),
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r ner capt obenzot hi azol es, thiadi azol e derivatives, and
nmer capt obenzi m dazol es. 1513. Di spersants Al kenyl

succi ni m des, al kenyl succinimdes nodified with

ot her organi ¢ conpounds, al kenyl succinim des

nodi fied by post-treatnment wth ethyl ene carbonate or
boric agi ns. of yal GC pol yi sobut enyl
succinic %ﬁﬁ@%&?(}%’,@%ﬁﬁa{t@e@g{ﬁ?@éﬁlﬁpgs and their
post - t #galsesropylidengdis(Abkirltdrt-bityphewol), m xed al kal i
metal , _al kalipe earth nmetal borates, dispersions of
hydr at éd “%Fibxlepe %ﬂ%ﬂﬁ@%{ylfg‘%‘ﬁbr si ons of

al kal i ner. gartNdERE His(RBI ARy ARk de ashl ess

di spersants éﬂé t'he ﬁ(i’ke or X%pgtur)gs of such

di sper 82h#-sethylon-wf(4usethyplf6-thdolRxgipbenol),nvent i on

The | ubri cati i, | ifive.c osi.tiqn, o e

pr esen?’oi‘cﬁsgﬁg?%ﬁ47%§g§8 : Oi&’éﬂptéftfbu& 'ZEG'E?V@E‘B%% y

t her eby ApiReihGi-89cr blityRph&R, I 10 dPickt-ICRRRAS dnhifbLp-ctaR 1,

| ubricating position contacts the engine, "inproving

di sper sariyert-Add@N diimgtylaminempthglpbenol),on i s al so

di rect gd. i Of i | soot di spersancy,

sl udgeg’ga%lgﬁp%(gﬁe@%ﬂ 6?%“5’%1 éélrggal conmbusti on engi ne
i0 whi ch 20hpbidbisgs-nospierd-terichutylpheiolyl t h the | ubricating

oi |l conpgsition of the invention t he

| ubri c&FOrgedyH-hadiory veterobasybsnmoulide sl above
may bepused :as.+& el j Lt i N, .
(ha pr oaSrHaRRa St nRREkNCHED. Kty RRfind. fpkdRldition
necessahpitos iadhde\bet steamotbmited th, didytegetighenymmine,

dependent on a riety of factor , the type of = _
ot gyt SR B Ebingrend SN 6E eimpi s biher types
di sper sant&:idh ithibiedrs fictude FRASTRIotarbBAMRY B, ke

range of concentration of the additive in thge

s 10 tdithiocagpmmanei givt 1 paethylgpebistditiutyldithiogarbdnaatalbl y
from30 to 5, 000 parts on of the additive. If other
detergents are present, a |lesser anount of the may be
u$ed. The-VehdiAgeuss descri bed herein may be

f or mul %t d.as a .fuel oncentgatﬁ usi ﬁ an_inert ITic part
st abl e b HEBIRIEEPDSH JISHE BN Terldpe Feaf RETPYgangspllic pars.
about RANOFHA(sEBh Bgetitdinditlie, YAt &k @bt BHite®@lo/ pRéphies hnd

... In the gasoline or diesel fuel range. PreferabI%; an

20 al i phatiiephesphates and satsitherpgfldrasbamasien exens, @ mpkybenam
such a |.uene, xylene or higher-boiling aromatics
or ar o‘?roant%?‘l%)&tshi nners. Aliphatic

Rl

e
L

4. Rust Inhibitors (Anti-Rust Agents)

a) Nonionic polyoxyethylene surface active agents: polyoxyethylene

LAy

lauryl ether, polyoxyethylene higher alcohol ether, polyoxyethylene
nonyl phenyl ether, polyoxyethylene octyl phenyl ether,
polyoxyethylene octyl stearyl ether, polyoxyethylene oleyl ether,
polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol

mono-oleate, and polyethylene glycol mono-oleate.
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of about 3 to 8 carbon atons, such as isopropanol,

i sobutyl carbi nol, nbutanol 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 anmobunt of the additive will be By at

| east percent by weight and general | ot . exgeed 70.
per cen?} by wWets ﬁ?’?{lpwdgr BFATE %Cgieig'g 0311?16&* raeqéas’ 81631%0’(3(])‘10 _
preferably fgeinidallsBapdDfat®iagiitanfifE SA18] metabsalt¥ BFHERS sulfonic
are presented to illustrate specific enbodi nents of

this d are nagd, nastis)sabenylic aradiesier od polvidricaicoliokianing
the scope o nyvention. EXAMPLES owe 1 -

Prepar at i ong%ésgﬁ%ljrl@p%ﬁ?{/}her granms of high

met hyl vi nyl i dene pol yi sobutyl ene havi ng a nunber

aver age nol ecul ar wei ght (M) of about 2300 and a

net hyl VicAlsiddhe content of about 78% (which is

avai | ablg FRE5T A8y 1Fhdrdf ARPLRYIERORidABS] fhe alky!
to a 4?%%}%%%?% egfa\?\nﬁ){ﬁ)ag?t at otg),( ten'peérl’vgt g?g%tﬂﬁ e
cont r oklter, aathdolyweyetedeheccorid@nsster.and recei ver. 3
grans 1-hexadecene was al so charged to the reactor,

and the agitated m xture was heated to 150C. Traces

of noisture were renoved by sparging 250 scnB/ m n
nitrogen through the m xture for about an hour. After
drying, the nitrogen was fed to the reactor head

space akuame&resint AWi-weaBApems (FPF7RWBAgeasis nal ei C
anhydride and 16.4 grams dj cunyl peroxide in 0%

sol ut i oA TN defingeriac Wgﬁ%" *'QH%P‘PH%P{‘%?IW aﬁg Sfgendary
react oty difeh§T sul i, ARG GicAMRSStES Fife, RRRbrinated
di cuny:’aﬂﬁ}ér%%%grgg%%rdll ﬁgﬁv\%re fi nihghegl:, t he _

t enper atphtkalafe, flneronfxipobysilosanenidnapbtiedatat netgolizedar

another 1.5 hours. The reactar, was heated t0.190C.
ur 1t ng e Beage b PiashEAFs SepiipRospRRL S ad QU phospates.
gradually lowered to 20 nm Hg when the tenperature of

the reactor reached 180C. The tenperature was held at
190C andictieMeddssure was held at 20 nm Hg for 1 hour

The prddder ghd B8RRI ehROAR IRhRAIE S D iE LR Apg oter fury

The pr S’ COo grans o
copol ymelds 6i Jalw@iser@lt), anried bofdlediatepaiteresterss plibsphates, other
Exanpl es 2-7 was_ nmade according to anpl e 1 .and :
cont ai FEEsTRHcHRATIASE Frb‘é‘“él&ﬁﬁﬂﬁoc%rﬁmli %ﬁ&ﬁ‘iﬂs’ta&dl’&’%’hﬁﬂmes‘
KOH g. Exanpl e 2 350.3 grans of Terpol yner were
charged into a 500 nL stirred glass reactor. A

8. Muldtifunctional Additives

Sulfurized oxymolybdenum dithiocarbamate, sulfurized oxymolybdenum
organo phosphorodithioate, oxymolybdenum monoglyceride, oxymolybdenum
diethylate amide, amine-molybdenum complex compound, and

sulfur-containing molybdenum complex compound.
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15 constant 180 nlL/m n nitrogen purge through the
reactor headspace was then started. The reactor was
heated to 160C. Wen the reactor tenperature attained
160C, 12.18 grams of 3,4-(4-nitrophenylazo)aniline
and 45.91 grans of Jeffamne(r) XTJ-501, which is an

allpha r diam ne derived froma propyl ene
OXIde éggﬁpgy%§%§épﬁrvgﬁe gl ycol, having an

appr ox iPghine:tha et tfse pudyiab, @ﬁyi%@p@pﬁlcﬂ&‘lthb]yn&rgo
avai |l abl e from Hunt sman Cor pgratjon, Wodl ands,
Texas, SGEE-IgoRIeRe gopolymery, élaélta&id SEERISPPISRG (OPOSRETS,

Feaot ofSiyRobbiticiel il difpcfial pOded Bl idicR BBKAEr 1e

» to reane any wat er generated during the reaction.
T ngltions were mai ntained for 30 m nutes.
Thé QPT an FRIE$3Sr e was mai ntai ned for anot her
16.5 h@gs§l WGRackIGter €act i on appeared to 25 be
i nconpl et’e. The reactor pressure was again reduced to
<20 mmHg (abs) and naintained for 30 mnutes to

nove r generated during the reaction. The
p?éd ?aWégﬁﬁéﬁﬁmred in color and had a 0.959 wt %
ni t r ogeNiEandiRrylafotRfhé s andQindkhllyl 2ilgoanpolphers.
Ter pol ymer were charged into a 500 nL stirred gl ass
reactor. A constant 180 nmL/min nitrogen purge through
the re r ce was then started. The reactor
V\gs he?tiée’[‘%I IP%%%%%%% When the reactor tenperature
attai n@ﬁsalﬁ@ﬁlienl:Zpr(ﬁﬂzler@damin&;ftriakomtmrﬁybm,ani i ne and
glgygt %rg?errrgquhegg rrc}a]gg 1%141%‘]%3%%\@6%%%& rlngrcg];r)]tobenzimidazoles.
OXIde capped pol yethyl ene g an approxinmate nol ecul ar

i ght _of 900 and which is available from I an
Cbﬁporghﬂﬁﬁwnmbodlands Texas, were added to the
react ory irfinide Tﬂa@n [ SRCHIRNE TR Wasoth&l! deanic
at 160£k%§§w%ﬂ%rﬁkurg . reacforepressure was th e%
to <20 comiguidabalkertyd sm@nnmedm myodiBaedelyy g@hecmn@dt with ethylene

during the reaction. .The onditions

for 50 CHPRTNES: s astron RoLr AR g PR B R suceinic
anot her16irRichgitthiteRaR&HM8s ARtBtheR POt iRAAIcARALIBEE Alkall metal or
be inconpl ete.” The reactor pressure was agai n reduced

6 to <20 nmfe@al((alb sictadradkatini werh meinl beratesodisrersienfdiydrped alkali

I
LA

Lpd

\évgtr Er I%a(i“lrb‘r%l)tra €s, 1s£34|3rg%n§ NPak SAGLLOA LOS H?)E’aqgsu BElyWﬁﬁle ashless

dispersants and the like or mixtures of such dispersants.

Wethod of Use of the Present Invention

The lubricating oil additive composition of the present invention is added to an oil of
iubricating viscosity thereby producing a lubricating oil composition. The Iubricating
i} composition contacts the engine, improving dispersancy. Accordingly, the present
invention is also directed to a method of improving soot dispersancy, sludge
dispersancy or both in an internal combustion engine which comprises operating the

engine with the lubricating oil composition of the invention.
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color and had a 0.838 w % nitrogen content. Exanple 4
364.2 grans of Terpolyner were charged into a 500 ni
stirred glass reactor. A 15 constant 180 ni/mn
ni trogen purge through the reactor headspace was then
started The reactor was heated to 160C. \Wen the

rgactor. t rat ure nec [OXi

W’}%f iy m,o%f tﬁgn‘ﬁliyng?ﬁl%%lﬂ%%@ 1\56 e‘? 5110 S eacr{ig) gfﬂ]}'g‘%% 37 beS ésed asa
Oztf- X%E3r:501Whehiueéd infudls, @k pﬂﬁbai mcmlrat@htwmwhdamvaehat is
derived from a propyl ene oxi de-capped pol yet hyl ene

glopeehry thadies te daﬁmdcé@itqmr@y piependent upen ¢ Nerighy obfagtors
eqafbr |

305310 1 4 ) SRR RS SR AL s ot

seduent icad. &ner’ﬁﬁ@, h@estr, ol gt of e@neagrdtiehdf dte adBvive in the

160C_f or hours. .The reactor,. pressur S en
r"«*@a%@dﬁw t@cborﬁ%@%}ﬁm BBkt Bigl rgﬁlyﬁcﬁgﬁﬂg%a 000 parts
dur i.ng:ohie e‘%@l@ﬁt‘n\%n If olhg d‘é@?gé'ﬂ@ &0 PelistAtONRes¥R hiRount of the

I nt ai ne . The produtt was anmber in color and
r@dﬁae@ﬁ@&k used/o Thet addgms dossribed here® rExabpfosmslagrigs a fuel

arrs o Ter r

AT ste, PSRE % MR i E RicGRRLE Sy B e Rtne apes ofpgut 150-
Rumgedsh-opglr (h heref@ RGO fvehRadna iR g@&lﬁertﬂm;éséﬁﬂ’uhﬁdnge
The réactor was heated to 160C. \Wen the reactor

tRsmivertdy, @n@hmuapmn@mrnmfehxﬂr%d@n sphvenl isgisednsugdras a
kSl a1 e oling arimaies o rpplic igpery Atiphati
Qﬁa@h@isfcﬁ%ﬁﬁ(ﬁtb Jatb&Ddiomafbuch as Bsopmpalholpnlsdbut}dcarbmol n-

pol yet her di ami_ne derived f r&a a propyl.ene

0‘;@%@@1 @}gb‘@g(yzkg(w gemhippder wih gdrocanhgn lsﬂg’elgﬁ are also suitable for
aRRrAx! TR abiile Gh RORPIMMIIAL thead¥ditlof et fiREhwill be

n sman or at exas, were added to
redekoly ameﬁpembmt;hy Wé}ghtr@dcgen@”allymmaxceed/@spelmcby weight,

I %:ra%ﬁ? SF% SS to ST(P andr rgglpetp%feparb%sfsr el()v¥a§5tvpeei‘g trp%l%lé'r?ted

The following examples are presented to illustrate specific embodiments of this
invention and are not to be construed in any way as limiting the scope of the

invention.

EXAMPLES

Example 1 - Preparation of Terpolymer

2312 grams of high methylvinylidene polyisobutylene having a number average

moelseutar weight (Mn) of about 2300 and a methylvinylidene content of about 78%
{which is available from BASF as Glissopal® 2300) was charged to a 4-L reactor
squinped with agitator, temperature controller and overhead condenser and receiver.

iy

27.3 grams 1-hexadecene was also charged to the reactor, and the agitated mixture

‘A«

was heated to 150°C. Traces of moisture were removed by sparging 250 sem 3/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 sem?’/min. 178.8 grams maleic anhydride and
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enove any water generated during the reaction. The-
vacuum condi ti ons were nai ntained for 30 m nutes. The
reacti on tenperature was mai ntai ned for another 3
hours because the reaction appeared to be inconplete.
The product was dark brown in contained 0.677 wt%

nitrogen.,6 44L2 gaps. of r pol.y ek re char |
A e o GiaRin s AR EE PRI b VBB il ncousty
NictthO APV S HolFH udter HemilerGhayd iRasdRiaenasrdxiddcharging
started. actor as heated to approxi mately 155C and

t weus finished, the temperrrture.of yhiepetaewahmantainedt 4 for another 1.5
] : : . it . . A
A
Opi¢6sdte was graduallydppee ittrR0 enbl geehtnathe vemnjgpnaturef of dkOreactor

VBBl Ard0C TR JSmprEEe HatlBt b | RhG AR B Sure was held at 20
i@%%ﬁggélaﬂ 1i1(¥,rr dﬁhﬁ% %%%hgﬂir %%fé‘{s W BorRasdie bls Bél1aRaUThe product

hour Oor pressure was
edrat cool@andratgeldalf 8593 gramsmd\cepelmnend) was geinmedt ed

~during the reaction. fhti vacuum conditions were

mai nt-ai ned for approximately 30 m nutes. The product
&0 Whdeh usedSh FXBipleR -1 Wak nite a6idink feBxAnPi28 anti Yontained
nitrogen. Exanple 559.5 grans of Terpolyner and 7.13
grmarsiydfid@cauitent eawivhlientetod8remekdldesd i nto a 500 nt,
stirred glass reactor that was equi pped with a water

cool ed reflux condenser and a Dean-Stark trap.
Appimptezat el y 100 nL of xylene were then charged to

the reactor. constant 180 ni/m n %bhr gen

t B Ghgremsid Temmdyioer Wersdopgee a8 STz s prstor: A
Zr ) %ﬂ{ 18’&%%}?@1{?@0&&' }%@Q&%@L@&tﬁé }V'\%ig'l%tr"ﬁ‘eﬁﬂac%@% then started.

grans o ichis an
aThphatioe waoheastdrer] 60P@nwhen derrcaor tEmpanaturg piepyee e C, 12.18

O P B B R AR PP i 0.
%ﬂiéh%?% algﬂhggc‘a E%’l@%ﬁl@ﬂia@?ﬁ@&fr%ﬁ b YOaghyRNd Sxide-capped

a
Texas, r o the reactor. The reaction .
npodyethglenaglybel} baving aibepprolido e Mmeleculaswiiphf of 90fand which is

Bl tERReP BT RS W hRERERT B Pk ded @he reactor

bed RERiANETRERGE RN MRsuRlWAWRIH 4t 6000 fornas howt) Thetreactor

anbi ent fenperature 55 X
pressure was then reduced to <20 mmHg (abs) to remove any water generated during

the reaction. The vacuum conditions were maintained for 30 minutes. The reaction
temperature was maintained for another 16.5 hours because the reaction appeared to
‘be incomplete. The reactor pressure was again reduced to <20 mmFHg (abs) and
maintained for 30 minutes to remove any water generated during the reaction. The

product was dark red in color and had a 0.959 wt% nitrogen content.

Example 3
450.2 grams of Terpolymer were charged into a 500 mL stirred glass reactor. A
constant 180 mL/min nitrogen purge through the reactor headspace was then started.

The reactor was heated to 160°C. When the reactor temperature attained 160°C, 12.74
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The follow ng day the reflux.condenser and Dean- St ar k
trap were replaced ve rhead condenser and condensate
collection flask. The reactor was reheated imately
170C. The reactor pressure was reduced to
approximately 50 bs) over a 30 mnute period. The

oo SR R SRR Ty s

contahngsdyQhdt didiHee deril &l ﬁoﬁ@éﬁﬁp)ﬂ&i&o@d&a—@fp_ﬂ@ bylyethylene

9H96§E{ans of 4-benzoyl am no-2, 5-di net hoxyanil i ne.

Biieo ! RRYINgGARRPEE X §Yatg mytecuisnunsghted Q0% agd Whichds avajlaple from

CE\-"_{.‘.-,%- b M .. ; | C .

I ErOa Lol PR Ysfluala 0 1aRE, RRACLREY | AnEORRLE Mquendaly
% thernestthntgidturd has hedat b60°0akr hedioaes, The 1da0Gr pithane was then

the reactQr e was approxi mately 160C, 23, 37.grans of.
TJEFHEMIE2XPIiEy @Ebs i remors anh waier Bicrated %mrsgﬁéﬁﬁ graction. The
di.am.n %oﬁ(ﬁfibﬂse\g%rt: L 3inkA VI EREURS FiRs ©8ARRAemperature was

pol yet hyl ene , having an approxi mate nol ecul ar wei ght
of:2i900nedrfdr abilen 16 S tmvied heablise the mactam Ppepod &t bomcomplete.

Modl ands, Texas, and 21.8 r Jef fam ne .T-30
RS PO R BT ] TP At Gapained For 30
10 PLiABGY AR a8l WARRIeNéARE QuYinpBiedbictioneTIR: pdded v dark
the reactor sequentially. The reaction m xture was
hekekcan coBo@d bad a4 0834 pitosnitrggen ¢oakedt-or pressure was
then reduced to COrnrnFig (abs) to renove any water
generated during the reaction. The vacuum conditi ons
wereagmiint ai ned for 30 minutes. s 2-8, which

exenplify the lubricating oil additive conposition of
t e - Hrags i Terpolymer were charged into a 500 mL stirred glass reactor. A

15 constant 180 mL/min nitrogen purge through the reactor headspace was then started.
The reactor was heated to 160°C. When the reactor temperature attained
approximately 160°C, 7.85 grams of N-(4-aminophenyl) acetamide and 47.7 grams of
Jeffamine® XTJ-501, which is an aliphatic polyether diamine derived from a
propyiene oxide-capped polyethylene glycol, having an approximate molecular

20 weight of 900 and which is available from Huntsman Corporation, Woodlands, Texas,
were added to the reactor sequentially. The reaction mixture was held at about 160°C
for 1.5 hows. The reactor pressure was then reduced to <20 mmHg (abs) to remove

any water generated during the reaction. The vacuum conditions were maintained for

30 minutes. The product was amber in color and had a 0.687 wt% nitrogen content.

[y
Ly

Example 5

356.1 grams of Terpolymer were charged into a 500 mL stirred glass reactor. A

constant 180 mL/min nitrogen purge through the reactor headspace was then started.

The reactor was heated to 160°C. When the reactor temperature was approximately
30 166°C, 13.91 grams of Fast Blue RR, which is 4-benzoylamine-2,4-dimethoxyaniline,

andd 46.7 grams of Jeffamine® XTJ-501, which is an aliphatic polyether diamine

derived from a propylene oxide-capped polyethylene glycol, having an approximate
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25i nvention, were evaluated for percent viscosity

i ncrease using a soot thickening bench test, which
nmeasures the ability of the fornulation to dlsperse
and control viscosity increase resulting fromthe
addi ti on of carbon black a soot surrogate. Using the

t thickeni f f
ST P et el QP Ang asfdh iaBBieids PblheR G Prorbi
Wi Rd 1200 YeMd] ware a?f@:dﬂ%%& LN s@h@l@thllysmli@}ebﬁibrﬂﬁlxture was
a Chemical Co., to forma mixture cont ai ni ng
appt oxionHE &yl ih@ua@levm%qmrmm@éh@mdmeddk <@fenmHg
t
Jo0 A M B0 e bl Bl EIFRcB TR Vol B pions were

ItaibgideHdtr JoRDEeR] TRdredSiongempbiagite saeadintdingb e another 3
honmogeni zer for approxi mately 60 seconds tq
t ST OGS the teagtion apReBEhiotcHBROMPIEY: ThreProfed vagidark brown in
The..r d /| i ning carbon black is
{% §§g§§?§&16%§§88/‘P§?Q%% m nutes. The viscosity
of the oi |l containing carbon black is neasured
accor g to methods that are well known in the art.
Th@”ﬁ§9€ent viscosity increase is calcul ated

aQg @‘rﬁhﬁg of PerpbRnie? lee?é’\&Hbg%é‘dCiﬁM Y0 21 4tif6@plakdreactor. A
i ncrease = Kvischo - visfo)/(visfo) x 1001 vi sobo:
\fm@i@ﬁ@u 189 off/mirmnibrgen pargk thrugh theveastas hegdspaesswvas,ther started.

t _thickenin th r cent

bty R ertsd S S BBy S B PG RFRGaf 51
E?%@M*y@ﬁﬂﬁe 8nd 57.8 gtndad REfRMAIRE XWAS0tonkak &chnldipBatic
formul'ated oil that does not contain the Iubrlcat|ng
giclyetd diamine daisd diom a arapylong exilercanprd nobyetiutlensrglycol,

the. forml S
G2 oS o Kbl Ve BF 50 o fEh R RRE:
p@m*% sl fﬂﬁrpdﬁﬂbﬁ,s\ﬁ/andﬂand%, U&xant %eafaddetbmsthd recetoe s@pnbtially.
acka e containin nat f onat 2.41 wt %
Zifee *f%’%“?ﬁ P%iswg“sl g'i‘*‘gd t ﬁﬁ(b ?n5 I}S’H{Sbﬁ%’f eactpt ?“essme was
\A‘Ee@ %B%‘é% Lyo hiipeX (éHé'PfoQ’éﬁlrov@ &gteil eﬂ/&a{%@ﬁurﬁagt 4B eaction.

oil blend which is"a m xture of basestocks that
cénsiastign Qiﬁncﬁ@o@M@@ malggiBrd it appONimately 34maing@s.7khe product

Exxaon OON ch 20! h from
é&’bﬁ%%@“\ﬁﬁg}ﬁ géﬁ: dg alrﬁ:nml rg|nﬁ”YpP§&%?%vude

t he conparative oil for mul ati on. To prepare the

formul ated lubricating oil conposition of the present
iHvents 6n, approximately 7.6 wt%of the additive
c*éﬁWams oﬁT@mEmﬁpn@g 13 -ggampef ?i onm@méla@ agre hargpd into a 500

Mf‘ﬁ 81%%?# g‘assofg% bson OIrqléllpg %?ﬁr s e'%lgr coto?e%b?:ﬁl?%condenser and a

Dean-Stark trap. Approximately 100 mL of xylene were then charged to the reactor.

A constant 180 mL/min nitrogen purge through the reactor headspace was then
started. The reactor was heated to approximately 155°C and then 47.11 grams of
Jeffamine XTJ-501, which is an aliphatic polyether diamine derived from a propylene
oxide-capped polyethylene glycol, having an approximate molecular weight of 900
and which i1s available from Huntsman Corporation, Woodlands, Texas, were added to
the reactor. The reaction mixture was held at about 160°C for 1.5 hours. The reactor
temperature was then increased to 170°C. The reactor temperature was maintained for

1.5 hours before the reactor was allowed to cool naturally to ambient temperature
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Tabl e 1: Soot Thickening Bench Test Results Exanple _
% Vi scosity Increase Sanple Description (Aromatic
compound) 20.5 4-(4-nitrophenyl azo)aniline (Disperse
Orange) 20.3 4-Phenyl azoaniline 41.7

N- (4- am nophenyl ) Acetam de

svernight. The following day the reflux condenser and Dean-Stark trap were replaced
with an overhead condenser and condensate collection flask. The reactor was reheated
o approximately 170°C. The reactor pressure was reduced to approximately 50
sanHg (abs) over a 30 minute period. The reactor was held under vacuum conditions
for approximately 30 minutes to remove the xylene solvent. The product contained

0.572 wi% nitrogen.

Exaaple 8

254,74 grams of Terpolymer, 9.96 grams of 4-benzoylamino-2,5-dimethoxyaniline
{¥ast Blue RR), and 63.69 grams Exxon 100N neutral oil were charged into a 500 mL
stirred glass reactor. A constant nitrogen purge (~180 mL/min) through the reactor
headspace was then started. The reactor was heated to 160°C. When the reactor
ternperature was approximately 160°C, 23.37 grams of Jeffamine XTJ-501, which is
an aliphatic polyether diamine derived from a propylene oxide-capped polyethylene
givend, having an approximate molecular weight of 900 and which is available from
Huntsman Corporation, Woodlands, Texas, and 21.85 grams of Jeffamine T-3000,
which is 2 polyetheramine having a trifunctional primary amine of approximately
5804 molecular weight, were added to the reactor sequentially. The reaction mixture
was held at 160°C for 1.5 hours. The reactor pressure was then reduced to <20

mmiig {abs) to remove any water generated during the reaction. The vacuum

conditions were maintained for 30 minutes.

Hxamples 2-8, 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 resalting 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
oi! is then treated with 2 wit% Vulcan XC 72R carbon black, supplied by

Columbia Chemical Co., to form a mixture containing approximately 2 grams Vulcan
X728 carbon black and 98 grams fresh oil (test oil). The test oil, which contains

carbon black, is then left to sit overnight. It is then homogenized using a high speed
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21.1 4-benzoyl am ne- 2, 5-di met hoxyani | i ne (Fast Bl ue

RR) 33.4 4-phenoxyaniline 34.8 3-nitroaniline 24.8

283. 9 4-benzoyl am ne- 2, 5- di net hoxyani |l i ne (Fast Bl ue

RR) No
tissne 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
190°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 = [(viScho - ViSfo)/(Visgp) X 100]

ViSepo: Viscosity of carbon black in oil

Visg:  viscosity of fresh oil

Using the soot thickening bench test, the percent viscosity increase calculated for the
additive composition of Examples 2-8 in a formulated oil was compared to a
formutated 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
caleium based detergent package containi}lg a phenate and sulfonates, 2.41 wt% zinc
dithiophosphate, 0.03 wit% foam inhibitor, 7.7 wt% viscosity index improver and
85.10 wi% of a lube oil blend which is a mixture of basestocks that consists of 69.24
wi% Exxonl 50N oil, and 30.76 wt% Exxon600N oil (all of which may be purchased
frora BxxonMobil Corporation, Fairfax, Virginia) to provide the comparative oil
formulation. To prepare the formulated lubricating oil composition of the present
invention, approximately 7.6 wt% of the additive composition of Examples 2-8 was

iop treated to the formulated comparison oil.
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Di sper sant ults of the soot thickening bench
test indicate that the percent viscosity increase
using the lubricating oil additive conposition of the
present invention was |ower than the percent
viscosity increase in a formulated oil that did not

ntain a_lubricating oil di.ti ve conposi.t i f the
s PhUEREP O kRPE RgTert OtF SEPOAde SR0ed: 28456
viscosity increase. This test indicates that the

| ubricating oil _ongosi tion of the present invention
Has!cgodeotii kipkerdegmBeqmholnst Resdts 1t i s under st ood t hat

akkhough modi % Yiatestydnancsvar i at i ons GantpleDescription
invention can be nmade without departirl fromthe
'spirit and scope thereof, only such | i%ir?'élf‘pﬁﬁ%mpo““d)

'shoufd—bd i nposed agy @re 1 ndi cal el fidopk s i
claifs. |WHAT I'S CLATMED IS 1. An (i fioen Er%ﬁ;f © (Disperse

loaslar s Aot e~ HE | Aol 1 1 1
l oo catt ||§J Or1—au ] VA L.UIIpIUbI T O pr -
;-procéss whi ch con'p?lds?és reacting 5(A atﬂl?gg taég)ﬁréﬂlg?

‘the folTow ng copolaarers: (i)a ¢opoNygesmiabplanghddetamide

free radilcal copolynerization of conponents

conpfisirg: 10(a)at2l-bast one nrfobepylenieat.pylimethoxyaniline
.unsat ur atled C3- C28 nonocar boxyl ilc_acid orFass Biue RR) .
‘thergof, |or C4-Czs 3fi.€arboxylicjacid, arhphmbsiegndine

}pqt er_thereof:

7 . 34.8 3-nitroaniline
& 24.8 4-benzoylamine-2,5-dimethoxyaniline
' {Fast Blue RR)
- Mo 283.9 '
Dispersant

The results of the soot thickening bench test indicate that the percent viscosity
increase using the lubricating oil additive composition of the present invention was
lower than the percent viscosity increase in a formulated oil that did not confain a
lubricating oil additive composition of the present invention, which yielded
approximately a 284% viscosity increase. This test indicates that the lubricating oil

additive composition of the present invention has good dispersant properties.
¥t is understood that although modifications and variations of the invention can be

made without departing from the spirit and scope thereof, only such limitations should

be imposed as are indicated in the appended clains.
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at least one 1-olefin conprising about 2 to 40 carbon

“15atons or at |east one polyol efin conprising about 4

to 360 carbon atons and having a term nal
copol yneri zabl e group in the formof a vinyl,
V|nyI|dene or al kyl vinylidene group or m xtures
§) at | east one nonool efin conpound

i zable with the nononers of (a) and
( p) anﬂn bﬁ-s§ﬁ1|bl%clhﬁlqceftﬁxg ItA8ieE Qéﬂpﬁsﬁﬁ&h E&Pﬂgd 8§ the process
250) an al kyl vinyl ethér and an ally] al et her
wher e which apkptisegreagings hydr oxyl, ami no,
di al kyl am no or al koxy substituted or is
unsubstituted, and containing fromabout 1 to about
40 carfgn a&mo&%f&ﬂémoﬂhﬂg/domm and an
N-al kyl am de of a nonoet hyl eni cally unsaturated nono-
or dicarboxylic acid of from about 3 to about 10
car bon at o, wher I aj :
from about toea BE%%(%%ﬁ oﬁgg%%ﬁgﬁeg(%§g&ﬂkﬂiﬁmn0f
N- vi nyl car boxamodmpohetachopiyding: aci ds of from about
1 to about 8 carbon atons; (4) an N-vinyl substituted

_nltrogen cont ai ni ng- heterocycllc compound; and 10

(a) at least one monoethyiemcally unsaturated Cz-Cas
monocarboxylic acid or ester thereof, or Ca-Cyg

dicarboxylic acid, anhydride or ester thereof;

(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
_copolymeﬁzable group in the form of a vinyl,
vinylidene or alkyl vinylidene group or mixtures

thereof; and o

(c) at least one monoolefin cornpoun.d 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 from about 1 to about 40 carbon

atoms;

(2) an alkyl amine and an N-alkylamide of a

monoethylenically unsaturated mono- or
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(5) at least one 1l-olefin conprising about 2 to 40
carbon atons or at |east one polyolefin conprising
about 4 to about 360 carbon atons and having a

term nal copol ynerizable group in 15 the formof a

vinyl, vinylidene or al Kf;ctarbaxyﬁcaddmffg!mdpmﬁtoabom 10
mxturesthereof provi ded t he, ol oyed is .
“not the sanme as the ol effAPOD @%&W%%%ﬁ%ﬁfn ntains

copol ynmer obtai ned by r?ﬁﬁﬁhﬂ&n da?fgﬂ:ﬁz?lﬂs
conpot nd(i)(b) in the presence of ree radic
initiator; or (iii) a copolyner obtal ned by (a)
reacting corrpound Xa) ound, (i X
in a non-free radlé’a V\gtrwg%g d%é’%fgﬂ%?" ctqﬁ’é‘ig"f
presence of copol ymer (ﬁém%oappwmswn%nﬂoth
or by (b) contacting copolyner (i) or copolyner. (||)
or both with the non free radical catalyzed. reactlon
product of conpou i Xa),,and ,co un b) .
(i)(0); with 10(B) ”é%?g é“ggﬁ'éﬁ"g mﬁ&%ﬁ piaining
capabl e of being react ektadobytlRicohipdahd; land

monocar boxylic acids or esters thereof, or with at
| east two dictaixrxylic acids, anhydrldes or esters

thereof, or m xtur t hereo ) | east . 0
aromati ¢ conpound §zp bﬁ?i‘“’é{"‘?"zg'@le&ﬁg” qnﬁmgtabpg%{o
one 5monocar boxyl i ¢ ac@m&smbhmeﬁton@bolyoleﬁn
&car boxylic acid, anhydride O ester thereof

"wherein the at | east mmsm%bom%tﬂmmaﬁﬁwbonatoms
sel ect ed] fromthe gro%d%an&

t'exr'}:%nglf copolymerizable group in
the form of a vinyl, vmyhde or alkyl vinylidene
group or mixtures thereof, provided that the olefin
employed is not the same as the olefin employed

in (iXb);

() acopolymer obtained by reacting compound (i)}(a) and
compound(i)(b) in the presence of a free radical initiator; or

(iii)  a copolymer obtained by (a) reacting compblmd (i)(a) with
compound (1)b) or (i)c) in a non-free radical cata.!jrzed '
| reaction in the presence of copoiymer (i) or copolymer tii) 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 ether compound capable of being reacted with at least two

monocarboxylic acids or esters thereof, or with at least two
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(a) an aromatic anine conprising two aromatic groups,
linked by a group, L, represented by the follow ng
formula: 10R30R32 R34 R31 Yi-Y2 y4 R33 wherein L is

~ selected from-0-,-N+, -CHNH, - C(0)NR28-, -C(0)0-,

10

15

25

- 15802-, Wﬁeauﬂ&aﬁbyﬁhﬁ$mmmm'sommmﬂlwf
|ndependenaa% represent “a hydrogen, an al kyl,

al kenyl al koxy group- havi ng from about 1 to

about carbon atons; wherein each Y1, Y2, Y3 and Y4

are independently N or CH provided that Y1l and Y2 may -
not bgCh beatﬂl&asRBﬁemﬂxﬁBbompdumb bﬁmae’qmpwnhmbeastone

hydr ogen, al kyl, ary al kar ara ox _
hydr oxyal | d9QROCAFROXY JA’F&‘;}# or tbﬁmg Wl’dﬂ“
CO2H or FNR4 L]t e R”?ﬂ%? gungrseS
|ndependent;§g§tﬁfgﬁ% I Lha nﬁ?w‘%& dn@ary a y? iesclected
al | caryl §r°f %%"Si endent |y represent a

hydr ogen, an al kyl, .an al kenyl. OfIp

hd) wgmm@m%ﬁomfﬂiﬂag %‘185‘&‘1“}/% %Ta‘% Q@é{@&g&

- SO03H or - SCBNa,; \? F%TP epresents - NER35, V\herel n

R35 T@m&?ﬁ“eglbﬂﬁe% enyI group having from

about 1 toRabout 8 rbon atoms, (@H2) -NH2 and n
is 0 or 61 mw NH2and n about 10;

Rsi” Y —Y, Y, Ras
wherein L is selected from —O-, -N=N-, -NH-, -CH,NH, -C(O)NR -, -C(O)O-, -
SO,-, -SO;NRy- or —SO;NH-, wherein R23 and R, independently fepresent a
hydrogen, an alkyl, an alkenyl or an alkoxy group having from about 1 to about 8

carbon atoms;

wherein each Yy, Y;, Y and Y, are independently N or CH provided that Y; and

Y, may not both be N;

Rap and Ry, independently represent a hydrogen, alkyl, aryl, a.lkﬁryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SO;H, -SO;Na, CO,H or salt
thereof, -NR4Ry> wherein Ry; and Ry, are independently hydrogen, alkyl, aryl,

arylalkyl, or alkaryl:

Rj; and R independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms, ~OH, -SOz;H or -SO;Na; and

R34 represents -NHR 35, wherein Ra;s is an alkyl or an alkenyl group baving from

about 1 to about 8 carbon atoms, ~CHx-(CH,),~NH; and nis 0 or
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(b) an am not hi azol e sel ected fromthe group

consi sting of am not hi azol e, am nobenzot hi azol e,

am nobenzot hi adi azol e and ani noal kyl t hi azole; (c) an
am noi ndol e represented by the fornula: R36

wher ei n R36 represents a hydrogen, an alkyl or an

al kenyl group havi ng bout 1 to about 14 carbon
atons: (d¥HmaFmNTe AR 4%83’3@ sented by the formul a
kR37‘-NI-12 wherein R37 represents a dival ent

al kyl ene group havi ng about 2 to about 6 carbon at ons

and R33 represents an a Ikenyl
gr ouf WﬁWW%fWWQWﬁ@ﬂﬂﬁ] E%*%&P% %
a ring substituted or, . ? ch as
ni t r oaAPPPEZGPAZ QWPﬁ g%@?%%?#%&%;mﬁﬁmngﬁma%%’

am noqui nol i ne; an am nCbenzi m dazole; a N
N- di al kyl phenyl enedi ar ni ne; - a benzyl ani ne; -and a

benz XJ a:!m%gcr)}nciole represented by the formula:

Ras
N

H

HoN

wherein R represeﬁts a hydrogen, an alky! or an alkeny! group having from

about 1 to about 14 carbon atoms;

(d) an aminopyrrole represented by the formula:

Rss--\._;_// \\__—Rz7—NH;
(>
|

H

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

from about 1 to about 14 carbon atoms;
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2. The lubricating oil additive conposition of claim
1, wherein the at | east one ether conpound (B) is
selected fromthe group Conprising an ether

pol yam ne, a pol yether polyam ne, a pol yether am no
al cohol, a polyether amno thiol, and a pol yether
‘pol yol . 3. The lubricating oil additive:
conmposi tion of any one of the preceding clains

~wherein.in copol iii)(b aid ol i) or
copof8) mer 2 {i7g Sposgifut WM%‘ (1 é‘é‘:%\ﬁi? H&Iﬁ@’e(" L
non-free radical tal yzed reaction product of
conpound {Pipeagstany W% compound (i)(b) or (i)(c) in the
presence of o nt (0. 4. The lubricating
oi | di t #A nﬁﬁ “tion of any one of the preceding
cl ai mherelnbln st l(ﬁo sai d copolymer (i), said
copoﬂ@nErm%¥q Copolyner (iii) is adm xed

wi t h,.dil uept,,qi duci ng a diluted
copofgmere‘lqI\I'gadk‘y@{'l kne %P?catlng oil additive
conpgEsi ti mJn one of the preceding clains
mhergfn the 4 ﬁ lyaﬁgunt of oil in the diluted -
copo}.ymer about 80 wt % 6. The
Iubrb%atlngﬁgyﬁ'a%dltive'conposition of claimb5,
wherein the total anmount of oil in the diluted

copolyner is fromabout 20 wt % to about 60 w %
7 The Iubrlcatln oil additive conposition of claim
difive mposmtbn of dlaimr, twhersdn khe stdeast one

“copgﬁx {ﬁﬂla ut wt 9% t 0 about 50 W % -

g m; ?PW%%F&H polyamine,
1, w@stﬁtharﬁél?aﬂd& h pofERR athid glegg,fagﬁm thiol, and -
polyan1ne The Iubrlcatlng 0|I trve

] conﬁB@Y?mGhﬂdfokla|n18 wher ei n the pol yet her

pol yam ne is a pol yoxyal | cyl ene di am ne- wherein each
allcylene unit individually contains fromabout 2 to
about 5 carbon atons. 10. The |l ubricating oi
addi tive -conposition of claim9 wherein the
oxyal kyl ene noi ety is oxyethyl ene or oxypropyl ene, or
m xtures thereof. 11. The lubricating oi
addi tive conposition of any one of clains 8 to 10
wherein the pol yether polyanmne is polyoxyethylene
di am ne. copolyner is copolyner (i).
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13. The lubricating oil additive conposition of any
one of clains 1 to 11 wherein the copolyner is
copol yrmer (ii). 14. The lubricating oi

addi tive conposition of claim13 wherein copol yner-
(ii) is polyPD3SA, obtained by the free radica
catal yzed reaction of nmal eic anhydri de and

pol yi sobut yl ene. - 15. The lubricating oi

addi tive conposition of any one of clainms 1 to 11

A A SRR SRS b i
12

om0 s @ﬁé%egvme 3‘“2%%3%“@3%%%&?@“&%‘*%0 A e

camlyzed \Aigfilcg t e&:ﬂtbr FEH mna 6258 #&d %é%? éﬁ@?%g@?t o o G Pfcomponent

© 16, wherein the. nunber average nol ecul ar wei ght (M)
" is fromabout 500 to about 3000. - - 18. The
| ubricating oil additive conposition of claim17,

gwher eh b fgs Hiti R/ &)ﬁ?@ﬁudﬁwf 86Wna bf ﬂi@b@&ﬁmﬁ Miikns wherein in

from about 1000 to abou

step (A) shu%d%lek Qg s8d Lopaggjeat o\%& $GIdRBHnier 1) @Edrﬁféd vﬂth&hl@efnt of,

prreceding clains erein (0(a) is a dicarboxylic

ﬂmmbypﬁﬂmﬂggﬁﬂﬁﬁgﬁhﬂgnﬁﬁ ester thereof. - 20. The
Iubrlcat|ng oi I' additive conposition of claim19

wherein (0(a) is naleic anhydride or ester thereof. '
521. Thetubritatingeatdddigveodompasititintaf ey ape oftbs prededing dhimsmierein the
one of .the preceding clains wherein the nonool efin of

total amor 6Bl in theafildted¢opblymer is up to abol@ 20 we| ubricating oil
conposi tion conpr|5|ng a maj or anDunt of an oil of

| ubricatin
6. The Iubncgtmg oil additive composmon of clalm 5, wherein the tota] amount of oil in the

diluted copolymer is from about 20 wt° o to about 60 wt%.

7. The lubricating oil additive composition of claim 6, whetein the total amount of oil in the

 diluted copolymer is from about 30 wt% to about 50 wt%.

8. - The lubricating oil add_itiVe.c'omp.ositioﬁ of claim 1, wherein the ether compound (B) is a
polyether poly.famine.

9. The luﬁricating oil additive composition éf claim 8, wherein the poiyether polyamine is a
‘polyoxyalkylene diamine wherein each a]jcy]ene unit individt_xally coﬁtainé from about 2 to about 5 _carbon

atoms.

10.  The lubricating oil additive composition of claim 9 wherein the oxyalkylene moiety is

oxyethylene or oxypropylene, or mixtures thereof.

11, The lubricating oil additive composition of any one of claims 8 to 10 wherein the

polyether polyamine is polyoxyethylene diamine.
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viscosity and a m nor. anount of the lubricating oil
addi tive conposition prepared by the process which
conprises reacting (A)at | east one of the follow ng
copolynmers: (i)a copol yner obtained by free radica
copol yneri zati on of conponents conprising: (a) at

| east one nnhoethylenically unsat ur at ed C3 c28

nocar er eof
WP cor DI etk abdRsgGiteilon b By dp e Sy wigri e
conol %egsto e é)olefln conpr|3|ng about 2 to 40 carbon
POt SR At 1 east one pol yol efin conpri sing about 4
to 360 carbon atons and having a term na
copol ymeri zabl e group in the forn1of a vinyl,

}@h nyl T %‘b%cgfng%ii @ﬁ%\tﬂ%é ecglé dsfﬁ%ﬂ gf on[am[IQ th Y1 &Berein the

ereo and one oo ef I n conpoun
ik € pol ynmeri zabl e with the nononers of (a)
amoym nd %ﬁ @ﬁls selected fromthe group consisting of:
(1) an aIkyI vinyl ether and an allyl alkyl ether
where the al kyl- group is hydroxyl, am no, '

-t al ey a0 Y0 Adide koiYosiieR of didikt18 WhereinloSpolymer (ii) is
unsubstltuted and contai ning fromabout 1 to about

polyPIB §1Q o%é[n@@ﬁy @k ﬁ@@nad:@ﬁ):atﬁ?ze@ kdeytiondf inAR;cAME dAdE and polyisobutylene.
N-al kyl am de of a 15nonoet hyl eni cally unsaturated
nono- or

i5. The lubricating oil additive composition of any one of claims 1 to 11 wherein the

copolymer is copolymer (iii).
16.  The lubricating oil additive composition of any one of claims 1 to 12 wherein-eompound

- (i)(b) of copolymer (i) is polyisobutene having a number average molecular weight (M.,)

of from about 112 to about 5000.
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di carboxylic acid of fromabout 3 to about 10 carbon
atons where the al kyl substituent contains from about
1 to about 40 carbon atons; 20(3)an
N-vi nyl car boxam de of carboxylic acids of from about
1 to about 8 carbon atons; (4) an N-vinyl substituted
ni trogen-contai ni ng heterocyclic conpound; and 25 (5)
at | east one 1-olefin conprising about 2 to 40 carbon
atons _or at |east one polyolefin conprising about 4
Yo abBgtlubsieging ail laéditieptcomposiiog ohelginng, wharen fic penber average
copol yneri zabl e group in 30the formof a vinyl,
moleculaywmgm (&bhis figm ahpR ¢ tpiahgyt Bhe group or nixtures
t hereof, provided that the olefin enployed is not
the same as the ol efin enployed in O)(b) a copol ymer
obtalned by reacting conmpound (0Q(

(@)
lé‘onp &(ﬂﬂfﬂ&lﬁ; ofl dditfyg °Bﬁ“%‘§€i?&é‘ fa?lm&% W@éﬂ?ﬁi&%@bﬂr average
nitij tor i copol r obtained by (a)
moleculaf wejgh Ng)léé‘ﬂfa @ﬂ’a % (4 W%(Srqﬁton'pound (0(b) or (iXc)
in a non-free radical catalyzed reaction in the
presence of copolyner (i) or copolymer (ii) or both;

8 oo e 5#8%6#?‘@ G BB hecin o
isadmm-%VEUCtdgﬁ?ﬁ ¥? F%&Q) and conpound (0(b) or

ast one et her conpound capabl e
of being reacted mnth at | east two nonocarboxylic
acids or esters thereo or wwth at |east two

2g| ca 'IIBQ i%%l‘%] fin8&i %Uv@%&%@{siﬁ%ﬁ %f Qlim S S WhERint (@@g?%a?egc anhydride or

m xt ures east one ar

ester ther&@mpound capable of reacting with at | east one
monocar boxylic acid or ester thereof, or dicarboxylic
aci d, anhydride or ester thereof, mhereln t he at
| east one aromatic compound i s sel ected from the

29r OURRE ﬁiﬂﬁ‘éaﬁﬁé S¥adtive composition of any one of the preceding claims wherein the

monoolefin of (i)c) is a 1-olefin.

22. A lubricating oil composition comprising a major amount of an oil of lubricating
viscosity and a minoramount of the lubricating oil additive composition prepared by the process which
comprises reacting

(A) at least oﬁe of the following copolymers:

(i) a copolymer obtained by free radical copolymerization of components
comprising: | |
“(a) at least one monoethylenically unsaturated C;-Cyg monocarbdkylic acid

or ester thereof, or C4-C,s dicarboxylic acid, anhydride or ester thereof;

(b) at least one 1-olefin comprising about 2 to 40 carbon atoms or at least
one polyolefin comprising about 4 to 360 carbon atoms and having a
terminal copolymerizable group in the form of a vinyl,
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25

[#5]
-l

(D) an aromatic am ne conprising two ardrratic gr oups,
linked by a group, L, represented by the foll ow ng
formula: R30 ....N....". Ya rs3lyl--y2 R32 Y4 R33

- wherein L is sel ecféd from-0-, -N=N, -NH, -CH2NH,
" -C(0)NR25-, -C(0)0-, - SO2-, -S02N1R29- or -SO2NH,

wherein R28 and R29 j. WCFE . :
hydr ogen, an al kyl, %Iﬂ a g%f;?&gngﬁﬂigﬁigi&?pa%ww
havi ng from about 1 thereafjand 8 car bon atons; -

(¢) atleast 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 ally] alkyl ether where |
 the alky} group is hydroxyl, amino, dialkylamino
o alkoxy substituted or is unsubstituted, and
bontaining from about 1 to about 40 carbon

atoms;

(2)  an alkyl amine and an N-alkylamide of a
monoethylenically unsatﬁratcd mono- or
dicarboxylic acid of from about 3 10 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;

(4) anN-vinyl subst:tutcd nitrogen-containing
heterocyclic compound; and

(5) 2t 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 ierminal copolymeﬁzable group in
the form of a vinyl, vinylidene or alkyl vinylidene

group or mixtures thereof, provided that the olefin
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wherein each Y1, Y2, Y3 and Y4 are independently N or

CH provided that Y1 and Y2 may not both be N, R30

and R31 i ndependently represent a hydrogen, alkyl,

aryl, al karyl, aral kyl, al koxy, hydroxyal kyl,

am noal kyl, -OH -NO2, -SO03H, -SO3Na, CO2H or salt
thereof, -NRIIR42 wherein Rc and R42 are

i ndependent |y hydrogen, eahigied isnoyihe sareyb ielotsyih employed in

al karyl; R32 and R33 independently represent a

hydrogen, an al kyl, an &Xbxenyl or an al koxy group

havi ng from about 1 to about 8 carbon atons, -

- S03Mior asaivmer abteingddy reasppgeoameund (INEREY ; cow@(i)fb) in the
R35 is an al kyl or an al kenyl group having from about

1 to aboupregnesefisdiee zadispkinitisloR2r ( CH2) - NHQ and n is O

or -CH2-aryl-NH2 and n is O to about 10;

am néiihi a2 eorelyest ehitiaed ty(erreaches @raed &léﬁﬁ)sw@t ?Oﬁ@@ﬂnd (@)(b) or
am not hi azol e, am nobenzot hi azal e,

ami nobenz 6XRIB APy BecTadierl capyFeE aqaﬁ%ﬂpﬂﬁh%&r&feece of egpekymer (i) or
am noi ndol e represented by the fornula:

wher ei n stoh@a? @4 anpah gr \XWP Gﬁ@ﬁ“nga‘fﬁp"é?f% P) urcoaﬂym (ii) or
al kenyl group vin fro bout t 0. about carb
2t ore! i By PO PECH PR i RS FORRHILO@ nd

66a compound (iX(b) or (i)(c); with
B) at least one ether compound capable of being reacted with at least two monocarboxylic
acids or esters thereof, or with at least two dicarboxylic acids, anhydrides or esters
thereof, or mixtures thereof; and
(Cy ~at least one aromaticucompound capable of reacting with at least one monocarboxylic
acid or ester thereof, or dicarboxylic acid, anhydride or ester thereof, wherein the at
least one aromatic compound is selected from the group consisting of
(D) an aromatic amine coroprising two aromatic groups, linked by a group, L, represented

by the following formula:

Rao - \ ~
U

wherein L is selected from —O-, -N=N-, -NH-, -CH;NH, -C(O)NR -, -C(OYO-, -
S0;-, ~SO,NRys- or —SO,NH-, wherein Ryz and Ry independently represent a
hydrogen, an alkyl, an alkenyl or an alkoxy group having from about 1 to about §

carbon atoms;

wherein each Y;, Y,, Y; and Y, are independently N or CH provided that Y, and
Y, may not both be N;
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wherein R37 represents a dival ent al kyl ene group

havi ng about 2 to about 6 carbon atons and 12. 35
represents a hydrogen, an al kyl or an al kenyl group
having from about 1 to about 14 carbon atons; (e)a

ring substituted or unsubstituted aniline, such as
nitroaniline or 4- am noacetanilide; an

ani noqui ndiané Ra(ngppendeandty repkseens ¢ Midengrs lakkyl, aryiyalkaryl, aralkyl,
N-di al kyl phenyl enedi am ne; a benzyl am ne; and_a

‘benzyl al ellewl, hydracygiky, ﬁl'@FB‘Pﬁﬂé’ér?)ﬁgNQz’l -SeghpRad \éﬁzﬂoﬂfr salt
claim 22, wherein the at | east one ether conpoun é %

i s sel ect deprdof, ofRuRe WBeBiD BocBfBreidts ipfgparently hadrogen, alkyl, aryl,
pol yam ne, a pol yet her polyanmi ne, a pol yether am no

al cohol , AT HE#Ylami no thiol, and a pol yet her
polyol. 24.The lubricating oil conposition of any

one of clainms 22 to 23 mherein in copolynmer (iii)(b),
sai d copolymer (i). or '

cont act ed aglﬂ Rf3H‘§1‘3PF6‘Hg“F ? deis%fﬁ p g%drggfgtrjﬁ ?&?ft%lh ﬁ‘aﬁ{fe"y} or an alkoxy
o on BSOS, SOt 1 (B A0 OO o s

25. The lubricating oil conposition of any one of
clains 22 to 23 wherein in step (A) said copolyner

), saidecopo

i xod wRERGHTFIEE Rt SRR o AR gt Bkl ehpfing rom
| t

of ol ai m 3 utmearb%“gﬁcf'% o o TR S TR .‘bﬁ%gn

d lured cong YRl bl § 8 HlRYE; B0 Wt %

The | ubrica ﬁn or'f “conposition of cl ai m 26, mhereln
the total anount of oil in the diluted copolyner is
from about 20 wt% to about 60 wt %

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

aminobénzothiazolé, aminobenzothiadiazole and aminoalkylthiazoie;

(¢) an aminoindole represented by the formula:

Rag

7

H,N

wherein Rss represents a hydrogen, an alkyl or an alkenyl group having from

about 1 to about 14 carbon atoms;
(d) an aminopyrrole represented by the formula:
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28. The lubricating oil conposition of claim?27,
wherein the total amount of oil in the diluted
copolymer is fromabout 30 w%to about 50 wt %
29. The lubricating oil conposition of claim?22,
wherei n the ether conpound (B) is a polyether

pol yam ne. ' The lubricating oil conposition
of claim 29, MMQ@ /theron@;hqn{polyanlne is a

pol yoxyal | cyl ene d| eréi n eéch al kyl ene unit

i ndi vidually contai bégﬁibout 2 to about 5 carbon
at ons. 31. Th ricating oil conposition of

oxyet hyl ene or oxypropyl ene, or m xtures thereof.
32. The lubricating oil* conposition of any one of
clains 29 to 31 wherein the polyether polyanmne is
pol yoxyet hyl ene di am ne. 33. The lubricating

oil co npO%&thleng}%?IeB ts%lziﬁ/af(%;i ﬁ]!ﬁenggro Ttv%.%%ggom & a%lov.r& 6

the copol yner i ol yner

| ubri cat i ngygi At%lﬁpgm% l %%m% h?cﬂé(gef?,rlaﬁ aftl1 o@.a?hlﬂ&y?&oup having

to 23 wherein the cop& I'S Copo
35. The | tﬁ*aﬁl'a%ahurwa&u 14588930 Slofnk.ON Of C' ai m 34

cl ai m 30 wherein the ozyalkylene noiety is

‘wherei n copolymer (ii) is polyPIBSA, obtained by the
free gadi Gahs %’éﬁhﬁé&&%nﬁ&@&&de@ﬂxnﬁfe 110 & frer ARG gd e
and polylsobutylene : . The lubricating oi

conmposi t i gRindiceAn¥ia@ne of clalns 22 to 23 wherein the
copol ymer is copol ymer (iii).
: H an aminoquinoline;

() an aminobenzimidazole;

(h) a N, N-dialkylphenylenediamine;

{i) a benzylamine; and

) a benzyl alcohol.
23, The lubricating oil composition of claim 22, wherein the at least one ether compound (B)

is selected from the group comprising an ether polyamine, a polyether polyamine, a polyether amino

alcohol, a polyether amino thiol, and a polyether polyol.
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37. The lubricating oil conposition of any one of
clains 22 to 23 wherein the at | east one aronmatic
conpound (C) is selected fromthe group consisting of
4- (4-nitrophenyl azo)aniline, 4- phenyl azoanili ne, '
N- (4- am nophenyl ) acet am de,

4- benzoyl am ne- 2, 5- di net hoxyani | i ne, and 3-

ni troaniline. 38. The lubricating oi
conmposition of any one of clainms 22 to 23 wherein
conmpound (i Xb) of copolynmer (i) is polyisobutene

. having a nunmber average nol ecul ar weight (M) of from

(iii)}b),

reaction

81 O Beb B R S ot ongof s R I Mkt S me

%%@$%§%%g§S%%ﬂﬁ%n&ﬁ%ﬁ#%ﬂé%%E%h&mh%&ﬂM%hﬁphméﬁﬁmh%mmwmd

0

a ricating ol
o N et (&)HhD HRRGE: F\EHAHENt (C).

RRES b Bllnf ) P ritund BROS: DO PP IBBEF: Fanaen ©

2500. 41. The lubricating oil conposition of

any one of clains 22 to 23 wherein (0(a) is a

di carboxylic acid, anhydride or ester thereof.

42. The lubricating oil conpositiaon of any one of
claims 22 to 23 wherein (0(a) is naleic anhydride or

"ester thereof. -~ 43. The lubricating oi

conposition of any one of clainms 22 to 23 wherein the
nmonool efin of (0(c) is a 1-olefin. 44. A nethod of
making a |ubricating oil additive conposition which
conprises reacting (A at | east one of the follow ng
copol ynmers: a copol ynmer obtained by free radica

copol yneri zati on of conmponents conprising: (a) at

| east one nonoet hyl eni cally unsaturated C3-C28
nmonocar boxylic acid or ester thereof or a C4-C28

di carboxylic acid, anhydride or “ester thereof;
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-(b) at least one 1-olefin conprising about 2 to 40
carbon atons or at | east one pol yol efin conprising
about 4 to 360 carbon atons and having a term na
copol yneri zabl e group in the formof a vinyl,

vi nyl i dene al kyl vinylidene group or m xtures
thereof, and (c) at | east one nonool ef m conpound
whi ch i-s copolynerlzable with the nmononers of (a) and

)90 A L 14 B
copolyrne ﬁ)o Coééigrg r&Hf Iy 5%(1 Qyp% ﬁﬁ% fif) bSt ! ud \xﬁt?l%hﬁe‘ﬁy Alﬁ{ﬂeﬁgy Rbducing a

Ning from about 1 to about 40 carbon atoms; (2)
dlluted‘:%ﬁ(ﬁ%ﬁi am ne and an N-al kyl am de of a
nnnoethylen|cally unsat urated nono- or di carboxylic

%3 id ﬁie i@ BR Whmpbsitien 8294#h 23 OvhefeH thORtaBARITBL JFOR irfthe diluted
t he al kyl substituent contains fromabout 1 to about _

copolym@fis 6e R8Nt 80 @B, (3) an N-vinyl carboxani de of
carboxylic acids of fromabout 1 to about 8 carbon
atons; (4) an N-vinyl substituted nitrogen-containing
Iete rn&yﬁﬁﬂcaing oitpoupditionnfkl{ib 26 athetegabe tomhamdbniaif efl imthe diluted
conpri sing about 2 to 40 carbon atons or at |east one
- copolympak frolabdun 2€ et¥ptd owm@o atfout 4 t o about 360 carbon
atoms and having a term nal copol ynerizable group in
the formof a vinyl, vinylidene or alkyl vinylidene
group or m xtures thereof provided that the olefin
280p| Ghredutirisating bil icbrepasitine ofadaim B& Wiesin the eippineppaipfiofh in the diluted
(i)(b); (ii) a copolymer obtained by reacting -
ﬂmOUmQUﬁ§UUﬁUM(3QWﬁ§Kaﬁﬂﬂéﬁﬁﬁéund(|)(b) in the presence of
a free radical initiator; or (iii)a copolyner

obt ai ned by (a)_reactjng Wt h comp

) ( bSheélfbnefrﬂxa ofl gompasiEAT P#@@Pid’f%éﬂnxt@‘%?%ﬁfw’é@“ﬂ (%15' 1sa

reaction in the presence of copolynmer (i) or
Pdwﬂm%ﬁé%wvm% (ii) or both or by (b) contactlng

S At Tl e
W on bR AT ——

group consisting of an ether polyam ne, a polyether
poi yam ne, a pol yether ami no alcohol, a polyether
amno thiol, and a pol yether polyol; and '

3.  The lubricating oil composition of claim 30 wherein the oxyalkylene moiety is

atoms.

oxyethylene or oxypropylene, or mixtures thereof.

32, The luBricaIing oil composition of any one of claims 29 to 31 wherein the polyether
polyamine is polyoxyethylene diamine.

33. | The lubricating oil composition of any one of claims 22 to 23 wherein the copolymer is
copolymer (i).

34. The lubricating oil composition of any one of claims 22 to 23 wherein the copolymer is

copolymer (if).
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(C)at | east one aromatic conpound capabl e of reacting
with at | east onenpbnocarboxylic acid or ester

t hereof, or. dicarboxylic acid, anhydride or ester
thereof, wherein the at | east one aronmatic conpound
is selected fromthe group consisting of (a) an
‘aromatic.am ne conprising two aromatic groups, |inked

%om@reqﬁ%zfafﬁéfﬂr Rl

obtaine @53#12 ﬁee%%@fzed reacg&ﬁg_ell?rew yart n% Sb]a‘m%%) 0-

i ndependently represent a hydrogen, an al kyl, an
al kenyl or an.al koxy group having fromabout 1 to

out Y&,
S TR O Bl Sl 0B A A e
. jﬁpﬁ both be N; R30 and R31 i ndependently represent a
qmd degen al kyl, aryl, alkaryl, aral kyl, al koxy,
i‘?y dr opyalfhting BT &9}%’51'\5181}{& Jany QFJ; of tiNaR 22 T@%erenﬁ@g’%ast one
-+ CO2H or salt ghereof -NR411742 wherein R41 and R42
aromatlc%Bﬁpé)Lﬁ‘lq WQQ&@&& ﬁ‘oﬁﬂ%&@@m&%ﬁﬁ@' f:4-(@InMophe§ oM nkdk, 4-

or al karyl; R32 and i ndependently represent a

phenylaﬂayxﬂﬁ&gﬁm aﬁﬁo%ﬂeﬁ)ﬁj ace@Rida] KSRYdyldtined)s- & Msyyasilifd) Bind 3-
having fromabout 1 to about 8 carbon atons, -OH,

nitroanilm@03H or - 503Na; and R34 represents -NHR35, wherein
R39 is an al kyl or an al kenyl group having from about
1 to about 8 carbon atons, -CH2-(CH2)-NH2 and n is O
or -CH2-aryl-NH2 and nis O to about 10; (b) an
W notHail@zicdtiag 6it tasiositod 6fany bitef g 22 adisitetdmgmpbund (((b) of
am. not hi azol e, am nobenzot hi azol e,
copolymer(l) idfadyisobiithicddviag Dmentenavesgt mokebutar eighta®) o frofcdbodn12to
am noi ndol e represented by the formul a: R36
about 5000.

39. The lubricating oil composition of claim 38, wherein the number average molecular

weight (M,) is from abeut 500 to about 3000.

40. _ The lubricating oil composition of claim 39, wherein the number average molecuiar

weight (M,) is from. about 1000 to about 2500.

41. The lubricating oil composition of any one of claims 22 to 23 wherein (i)(a) is a

dicarboxylic acid, anhydride or ester thereof.

© 42, The{ lubricating oil composition of any one of claims 22 to 23 wherein (i)(2) is maleic
anhydride or ester thereof,
43. The lubricating oil composition of any one of claims 22 to 23 wherein the monoolefin of

(i)c) is a 1-olefin.
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- wherein R36 represents a hydrogen, an alkyl or an

-al kenyl group having from about 1 to about 14 carbon
~.~atoms; --(d)an am nopyrrol e represented by the-fornula:
wherein R37 represents a dival ent al kyl ene group
havi ng about 2 to about 6 carbon atons and R38
represents a hydrogen,. an al kyl or an al kenyl group
Hidvi Agnathodef making a libricsting il additive eommgeifionwlsphscompres reacting
ring substituted or unsubstituted aniline, such as
nitroaniline or 4- am noacetanilide; (f) an

an1no ui nol i ne; @ég) an am nobenzi m da7ole; (li)a N
(A di @l ‘F@?q%ﬁeﬂy? BWing RPNPE™EE: benzyl ami ne; and a)a
benzyl al cohol . 45. The nethod of naking the
Iubrlcatlng oil additive conposi tion of claim 44,
wherein in copolyner |||)(b) said copol yner (i) or
copoldy mera qopplymefio by free ragieal seRolyEReriFatian piremponents
non-free radical catalyzed reaction product of -
conpound PBPEYMENd conpound (i) (b) or (0(c) in the
presence of conponent (C). 46. The net hod of
maki ng the lubricating oil additive conposition of

any one of clal 44 to 4 einin ste A) said
) LB A5 e

e o Cop it 4 PR Bl SRS . e,

(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 copblymérizable group in the form ofa viniyl, vinylidene or~- "

alkyl vinylidene group or mixtures thereof; and

(c)  atleast one monoolefin compound which is copolymerizabie with the

monomers of (a) and (b) and is selected from the group consisting of:

(1 an alkyl vinyl ether and an ally! 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 2 monoethylenically
unsaturated mono- or dicarboxylic acid of from about 3 to about

10
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47. The method of making the | ubricating oil additive
conposi tion of claim46, wherein the total amobunt of
oil in the diluted copolyner is up to about 80 wt %

-48. The met hod of mmking the lubricating oil additive

conposition of claim47, wherein the total anount of

oil in the diluted copolyner is fromabout 20 wt% to
about 60 wt % carban afornp, whers the gy substigient ¢gnigipgfrom about 1
| ubricating oil additive conmposition of claim48,
wherein the total dpBRAwAGFrRORAOMS: t he dil ut ed

copol ynmer is fromabout 30 wt% to about 50 wt %

50. A nmethod of inproving soot dispersancy, sludge
di-spersancy or _both in an interpal cqnmbustign engine

whi ch conpri sd3) opePatyiRycarprragidyPhrertRrylis apifgof from about 1 to
| ubricating oil conposition conprising a major anount

of oil of lubricati e ’i‘tf"ggand an effective

amount of the lubricating oil additive conposition of

(@}

claim1. 51. The | ubticating..oil. additive. compositi.on
6170 A m 1 whdi n AN s b ot Bt TR RctE

formula: ~wherein'L is sg;l ected from-0-, -N=N-,

“NH, or -CH2NH, RSBTBHA®REY ndependent |y represent

a hydrogen, alkyl, aryl, alkaryl, aral kyl, al koxy,

hydr oxyal kyl , am noal kyl, -OH, N2 or, -NR41B. 42

wherein 1241 &%d R4Pleast ensi nelefreatwrisingabayidito d@earbon atoms or at
al kyl, aryl, atylallcyl,. or alkaryl; 15 32 and 1(33

i ndependent’ly r epr deastrone polyglefinorpmpris autidyip abog360 carbon

al kenyl - or an al koxy group having from about 1 to

““about 8 carbon at ostomsegpd having aderaringl @polymerizele groyp in the form

(B)

- NEl R35, wherein R35 is an al kyl or an al kenyl group
havi ng from about f % vrdbdnidgoegsalkyyinylidgms group or mixtures
-CH2-(CH2). -NH2 .and n_is O or. -CH2-aryl-NH2 and n is
fromO to about 10,1:hereoﬁprovxdedthax_theolcﬁnemploycdls-notthesame as the

olefin employed in (i)(b);

(i) a copolymer obtéined by reacting compound (i)(a} and compound(i}b) in the

presence of a free radical initiator; or

(iif)  acopolymer obtained by (a) reacting compound (i)(z) with cbmpbund (i)(b) or
- (iXc)in 2 non-free radical catalyzed reaction in the presence of copolymer (i) or
mpolyméf (ii) or both; or by (b} contacting copolymer (i) or copolym& (i) or
both with the non-free radical catalyzed reaction product of compound (i)(a) and
compound (i)b) or (i}¢); with |
at least one ether compound selected from the group consisting of an ether polyainine, a
polyether polyamine, a polyether amino alcohol, a polyether amino thiol, and a polyether |

polyol; and
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provi ded that when R34 is -NBR35 wherein 1(35 is an

al kyl or an al kenyl group having fromabout 1 to

about 8 carbon atons, then either L is -NH or
-CH2-Nf 1-; or 1230 or R31 is OH or -NR41R42 wherein

at least one of RH or R42 is hydrogen; or R32 or R33

is OH 52. The lubricating oil additive
&Anposilestene ypmagiciompdundienable af redvingviginatiidast opompowartioxylic
IS 4- benzoyl am ne- 2, 5-di met hoxyani | i ne or

N (4-%Hi % 6Peahyeof. oadiserhprylieacid, anhydrideRgesteT hereof, wherein the at least
| ubricating oil additive conposition of Claim1l

wher iR ZORRLIGFOFIRRIRAIS tlnfise fiae therawp consistiogefi | i ne.

54. The |l ubricating oil additive conposition of Claim

| wher & rPYFRIZHE SREE CRNRI IR SYnyopaicgroups, linked by a group, L,

(4-ni trophenyl azo)ani | i ne ar 4-phenyl azoanili ne.
represented by the following formula:

Rag FYg — Rap

RN | X

<\ > t />— Raq
Ra1 Yi—Y> Y4 Ras

wherein L is selected from —O-, -N=N-, -NH-, -CH,NH, -C(O)NRys-, -C(0)O-, -

SOz, -SO,NRys- or —SO;NH-, wherein Ry and Ry independently represent a

hydrogen, an alkyl, an alkenyl or an alkoxy group having from about 1 to about 8

carbon atoms;

wherein each Y}, Y,, Y3 and Y, are independently N or CH provided that Y, and

Y, may not both be N;

Rypand Ry, independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SOsH, -SOsNa, CO.H or salt
thereof, -NRy;Ry, wherein Ry, and Ry, are independently hydrogen, alkyl, aryl,

arylalkyl, or alkaryl;

Rz, and Rj; independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms, -OH, -SO;H or -SO;Na; and

R4 represents -NHR3s, wherein Ras is an alkyl or an alkenyl group having from
about 1 to about 8 carbon atoms, -CH,-(CH,),~NH, and n is 0 or
-CH;-aryl-INH, and n is 0 to about 10;
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(b) an aminothiazole selected from the group consisting of aminothiazole,

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

(¢) an aminoindole represented by the formula:

(d)

©

®
(g
)
&y
)

Rss

7

HN

wherein Rsq represents a hydrogen, an alkyl or an alkenyl group having from

about 1 to about 14 carben atoms;

an aminbpyrrole represented by the formula:

Rsa\( i 5/\ Rs7=—NH,
|

H

wherein Ry represents a djvaient alkylene group having about 2 to about 6
carbon atoms and R represents a hydrogen, an alkyl or an alkenyl group having
from about 1 to about 14 carbon atoms;
a ring substituted or unsubstituted aniline, such as nitroaniline or 4~
aminoacetanilide;
an aminoquinoline;
an aminobenzimidazole;
a N, N-dialkylphenylenediamine;
a benzylamine; and
a benzyl alcohol.
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45. The method of making the lubricating oil additive composition of claim 44, wherein in
copolymer (iii)(b), said copolymer (i} or copolymer (if) or both are contacted with the non-free radical

catalyzed reaction product of compound (i)(a) and compound (i)(b) or (i)(c) in the presence of component

(©).
.~ 46.  The method of making the lubricating oil additive composition of any one of claims 44 to

45, wherein in step (A) said copolymer (i), said copolymer (ii) or said copolymer (iii) is admixed with |

diluent oi‘l, thereby producing a diluted copolymer. -

47. - The method of making the lubricating oil additive composition of claim 46, wherein the

 total amount of oil in the diluted copolymer is up to about 80 wt%.

48. The method of making the lubricating oil additive composition of cialm 47, wherein the

total amount of oil in the diluted copolymer is from ébqut 20 wt% to about 60 wt¥e.

49, The method of making the lubricating oil additive composition of claim 48, wherein the

total amount of oil in the diluted copolymer is from about 30 wt% to about 50 wt%.

50. A method of improving soot dispersancy, sludge dispersancy or both in an internal
combustion engine which comprises operating the engine with the lubricating oil composition comprising
a major amount of oil of lubricating viscosity and an effective amount of the lubricating oil additive

composition of claim 1.
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51. The lubricating oil additive composition of Claim 1 wherein the compound has the

following formula:

Rw\ — — /R32
' <\ L />——R34
R A D_‘ ‘<\___;\R
31 . 33
wherein L is selected from —Q—, -N=N—, -NH-~, or -CH,NH;

Raoand Ry independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl, alkoxy,
" hydroxyalkyl, aminoalkyl, -OH, NO, or, -NR4R,; wherein Ry, and Ry, are independently

hydrogen, alkyl, aryl, arylalkyl, or alkaryi;

Rs; and Ry independenﬂy represeht a hydrogen, an alkyl, an alkenyl or an alkoxy group having

from about 1 to about 8 carbon atoms, or -OH; and

Rayrepresents -NHR 35, wherein Rss is an alkyl or an alkenyt group hiaving from about 1 to about §

carbon atoms, ~CH,-(CH,), -NH, and n is 0 or —CH,-aryl-NH, and n is from 0 to about 10;

provided that when R, is -NHR ;s wherein Rj; is an alkyl or an alkenyl group having from about

1 to about 8 carbon atoms, then either L is -NH- or ~CH,-NH-; or R3g or Ry, is OH or -NR4;R,,

wherein at least one of Ry, or Ry, is hydrogen; or Rz orRss is OH.

52. The lubricating oil additive composition of Claim 1 wherein the aromatic compound is 4-

benzoylamine-2,5-dimethoxyaniline or N-(4-aminophenyl) acetamide.

53. The lubricating oil additive composition of Claim 1 wherein the aromatic compound is 3-

nitroaniline.
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54."  The lubricating oil additive composition of Claim 1 wherein the aromatic compound is 4-

(4-nitropheny1azo)aniline or 4-phenylazoaniline.
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