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A LUBRI CATI NG O L ADDI TI VE COVPOSI TI ON AND METHCOD 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 naking taﬁ
to

sanme. BACKARDURRIGATING GNEAPRATYE ¢OMEO
; o rE ! t
Go ervent s | SCRNIPRHEHTIOIVO SRAKERGUEURINNR

conposi tions. Many of the known di spersant/detergent

conpounds are based b aﬁﬁggﬁaﬁikxgn
al kenyl succi ni ¢ aci ' n am ne or
pol yam ne to produce an al kenyl succi ni m de or an

al kenyl succinam c acid 15as determ ned by selected | _
cBirdiresephmveritionda direaed toameinrowsidehisresseniaglditive composition that

RopE R Che P A 1S AU bR AR Mt oRRlE s Wi

have adequate particul ate matter di spersancy my
result in filter_plugging, sludge accunmul ation, and
oi | thickening 2BHESCEHRGUNBAOE i ART Liu
et al., US. Patent No. 6,117,825, discloses a

| ubricating oil conposition that conprises a major
dirislgiowafto amployl nibgdnudamiadaing digpeissite snd/yr, dederderdts in the

1 nor. amount. of a synergistic nmbi i pn of an :
AT e Bp 508 Sl Forhaationy AR L eResyeh GaRirsantdetergent
V e . -
gcgl?xsﬂy'u}n&s e b2l SnGRORIAPES W@ng%b&ﬁm acld) oraaglﬁydnde with an

I sobutyl ene succinimde (PIBSAD) and (ii) ) o
e enpolpanipy te prdece an alkeiydsictinERGADY an RkeaglHukcinamic acid

U. Pat . 5.138,.688 iscl dditi .
TRl by SR SPRGRSR opaToBa08s ADPRAL ki dps bricant
OhahFsR@ky 1Rl spefsadey S fakic e har tepindaleaial BodBgstion engines.
30optionally, a non-conjugated diene or triene which

heatlupstierhay e adequatewiatticulate matten disneysiacy Byap sesl 18 hifer plugging,
| n 1.0 ar e pol-yam ne conpound. @i nther

\é%]&(%e%fzcﬁ%&%a%’ en@'g{{bﬁfgd’:}%@, 055, discloses a

copol yrmer obtai ned by free radical copol ynerization

of at T east one mpqghiy £ A HIRTR kT © -2

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

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

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

formaldehyde compound and with an amino-aromatic polyamine compound.
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di carboxylic acid or anhydride thereof, an oligoner,
and one nonoet hyl eni cal |y unsaturated conpound. 5

CrUnther et al., U S Patent No. 6,284,716, discloses
a lubricating oil conposition conprising a |ubricant

ok L nd a

Spihea AP T ENoaP STLEE SHIHEE bR ohatusq by fee
%&ﬂﬂ%@b@ﬂwﬁ»ﬂa@l dtia¢ RER @AY InhchoathiyEnivallg [lhsati[raﬁl& C4-Cs

t hereof, an oligoner, and one nonoet hyl eni cal

uhieabeirykic agid s apbysile therefermokigrRmeroatlsyoRoe Hwkemcally

f QFE agg wWith an am ne. Harrison et aI U. S.
SL %%ﬁ) gg% 729, discloses a di spersant
terpolyner and pol ysucci ni m de conpositions derived

(b rody SESOE Ve 2957 | GriotosEa et Lepmpdsiton
Irizing ecﬂgﬁ'%ant 8il 2n®h 8bpdlymdOisingd By fedliadiiapédgolr@dization

ol efin |n the presence of a free radical initiator.
Befrat least cal: monokBylepinakiy unsra@zra@d @zﬁleztbczarb@iy%@ Iaelsieg aghydride

PHERAI DR O AR

aweatﬁdnﬁarrewsédmaﬁwna{d ng agent nDnomsr with a
free radical initiator and (ii) a succinimde

prepared 20 froman acyclic hydrocarbyl substituted

Séf S & af‘cﬁﬁ@%'h{éﬂ% ﬁgeﬁ‘m?% AisRYs ﬁfﬁé t@ﬁermf?f Z%leﬁlgﬁand

ocarbyi ed succrnic ng ag

moémt:(ﬁﬁﬁnb&e t@asdsitivgs deﬁ@édjbdnﬁfthmteqnﬂiymﬂsafﬁl}d latpol}gner is

%Fnt under condjtions such that at | eas
df

%
tpgd byt e redigalropg bymsrization.o PR B e, & 1-olefin,
ha)ﬁﬂr OCH Hﬁﬁbstr‘ﬁr@c? Blehi-ltlﬁ %e%%&s“eh@é Sfa?‘ﬁé’é ﬁﬁicﬂ&nﬁgﬁ&t 25

Harridon et Pat ent . , 920, discl oses
copolyner|2|ng a polyalkene and an unsaturated acidic

RS ke He i BAT Y 61 REL G e MBI aitye composiion

ah@viatiRdedcaoR 9@&1@{&5(1)' arbotphg/nﬁﬁ"ﬁé@ eeenehd an&inirgRd carboxylic
acid. 30Chung et al. t ent Nos. 427,702 and

sicylating agent giosemeswith arffeetradieal dnitigior mfbfll)ﬁé@GCIDImlde prepared
| l |
S o8 G R: PIAoPASH DS ABRITE Sic AGHEL kAT BOImine

fwingtin eiellyidzearigo pﬂiysﬁﬂﬁéd m:cmowcqlrlaung hgatt it pepared bg reacting a
of an _am ne, aIcohoI | udi n

Aobyiglin Gdan acylafing ARl PPReTicoR IPB%%Wﬁ\F’ilaé egl:??%ti Simple e of the
[ |

RGN By Beh 1 o ETANEhpuro BREHIL S8R Bl BheciniDaylating
urgsait ur at ed aci di c reactants and hi gh nol ecul ar
wei ght ol efins wherein at | east 20% of the total high

mol ecul ar wei ght ol efin conprises the al kylvinylidene

| 3Q8BEn MhLCO @ﬁféhmsrewr e« %@chse@a)pdlﬁmrzﬁagu ﬁolyz[}kene and
Iubrlcat|ng oils and fuels and al so may be used

pnepaataratel agirlic edapenti WHewad &y seasting pess tuepled e@yalkene with the

addi ti %%%Eu efu ﬁﬁ}%ﬂ#ﬁ%ﬁe& emp% tl&lreg t%@ rg #1?(!8 (H‘a stron% acid.

provi ded an oil -sol ubl e Iubrlcat|ng 0|I addltlve
conposi tion prepared by t process conprj ses

rengichal.. (AP abaterg Ngs. 61487892@% 5f76ﬁ4489\a q%if“&%ﬁ‘dPWkEF ef
derivatized ethylene-alpha olefin copolymers, wherein functional groups are grafted

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



(Oa copol ymer obt ai ned by free radical
€S el BRI {oSb A mul@furdtional viscosity
|€§§ ygﬁgh Iﬁgig]?ﬁl ically %]E%}gjt?ur ated C3-C28
mm&aﬁnpﬂmiadana@o@mnm er thereof, or C4-C28
di carboxylic acid, anhydride or ester thereof; (b) at
Ieast one 1- oI efin conprising about 2 to 40 carbon
= OV(;@ §¥hiafi N, gqllygbﬁfdlgucfs@s’m»enmlﬁmwfmsamrated
Bori~at'oirs and’ having a term nal
c (a@ialcyre@mgmﬂdqn gli pufecitar whight defimsofheseini ahjaast 20% of the total

V|nyI|dene or al kyl _vinylj dene [ X

! hisheoslomaiaie)t SRt GRSEE ARBUT AR SoRY6aRgh copolymers

whi ch c énHQuéIPME(Sm@ bé aéedan repare
B‘Seugﬁ a‘s{?g&%ec elazh?m‘lcgtl elﬁgr oup consi st | ng prep

vﬁb@mo@idimideywbthet rsst-treeriet] adfulitaves yascfal il lpb féiﬂﬁ?ég oils and fuels.
ere the alkyl group is hydroxyl, am no,

di al kyl am no or al koxy substi tut ed or is

unsubsti t ut ed, anolstgpllm;{m@qgjﬂmmmmo}i to about

40 carbon atons; 3~ (2Z2). an al klcsg %En E’E’r“’%}q‘ﬁaéh gddltlve composition

N- Hi Ryffrsimisgectothers Wd?f@‘é‘ijﬂ/la% nono-
C&P%ggr@& Q?ﬁ%lplr&eé’scdvﬁjicﬁﬁorﬁﬁ I ﬂiﬂ@tllﬁg 3 to about 10

atons where the al substituent contains
fromabout 1 to about 40 carbon atoms; (3) an

N-vi nyl Sr bo @én%tgo%%%{f h%%ﬁ)%%lcgp @kg; of from about

lto a vi nyl substituted
ni trogen- cont ai ni ng heterocyclic conpound and (5) at

| east one 1-olefin conprisjng about 4 ¢ £
atons or at (ll)eastaC@ﬁ‘élYE’é’F?‘?)tPg‘Faﬁ grg rdllcglln ogﬁﬁé}&ﬁmno

to about 360 car b? “ﬁ‘gﬁ dtgving a term nal
copol ynmeri zabl e g ogp Int formof a vi nyl,
vi nyl i dene or al kyl vinylidene group or m xtures

th ded that the ol ef ek i )
saﬁéegs p[ g\él Oleef |(§h)aen]51|t %@%&h&%ﬁ%&@%@guj} ﬁnsﬁfﬁ?at&h@;{ ng

monocarboxyhc acid or ester thereof, or C4-Cas

dlcarboxyhc acid, anhydride or ester thereof;

(b)  at least one 1-olefin comprising about 2 to 40 carbon
atoms or at leasi one poiyo}eﬁn comprising about 4 to
360 carbén atoms and having a terminal
copolymerizable group in the form of a vinyl,

vinylidene or alky! vinylidene group or mixtures

thereof; and

(c) -atleastone monoolefin compound which 18

copolymerizable with the monomers of (a) and (b) and 18

selected from the group consisting of:

(D) 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;
3



(ii) a copolyner obtained by reacting conpound (i Xa)
and conpound(i)(b) in the presence of a free radica
initiator, or (iii) a copolyner obtained by (a)
reacting conpound (i)(a) with conmpound (i)(b) or
(i)(c) in a non-free radical catalyzed reaction in
the presence of copolynmer (i) or copolyner (ii) or

bot h; or by ( cont act.in | iad o mGRBEV ¥R
(ii) or both )t h %%m%ﬂg}eﬁggﬁr% |£<;:121]I£l cgt aIFyzedi' ¢

reacti on product of_c¢c und ( mﬁpab()&}@ba.b t
or (0(c); wth (gljlsag“f@?%e%oglto %&@B@I&ggt&her aromati c o

compound capabl e of, bei 9. [8ARRAnMIG Bkt theBAB hrat¥om about
nonocar boxylic acids or esters thereof, or with at

| east two di carboxyli g acidsmofitbmdri des or esters
t hereof or mxture)s{t‘%%}greof; gnd (C) at |east one

pol yether ali Q,{pat | 6 120D RS QIR ARRAR £idObf Heh Bigut 1 1o

reacted with | east two nonocar boxylic acids or

esters thereof; orgal d 8ashatwe di carboxylic acids,

anhydri des, or esters thereof; or m xtures thereof.

In a second ect 5, 1 REN EsubstitREdNtddetcontainidp e atydhig

oi | conpositi conprising a maj or anount of an oil

of lubricating visgashtaa: ad a m nor anmount of the

| ubricating oil additive conposition prepared by the

process whic h(5§ ONPLiI&SSonE BAGIH BEnrfha hbduez®t40 omrbonoftoms or at

the follow ng copolyners: (i)a copol yner obtained by

free radical copol Mﬁbﬁ@@!ﬂo@ﬂn@émﬁi@m@m'@abom%ocarbonatoms

conprising: (a) at |east one nonoethylenically

unsat ur at ed C3- C28,4imanaas kexithlicopohaictzable gemipdr the form ofa

thereof, or a C4-Czs dicarboxylic acid, anhydride or

ester thereof; (b)vyiaf, Vig@Eknewnealkil-virlyiddng groumpmiisturegthereot,

about 2 to 40 carbon atons or at |east one polyolefin

conpri sing about 4pioeid@bataisrdidin caploprs! iam thesarany the olefin

term nal copol ynerizable group in the formof a

vinyl, vinylidene anplayedyh i)yl i dene group or

~ mxtures thereof; and (c) at |least one nonoolefin .
conpeind Waipehymies olegipeal byrreacizgdsmpontid {2} 49d COFRRPERALPE) in the

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

consi st i ngrefdhee of(aljee aatiical kiigtoniony| et her and an al | y!

al kyl ether where the alkyl group is hy_drox_%l, am q? b

di al kjih amipepolymenbltaingd b\ (keacting @mpeyndi(ig(a) with compound (1)(b) or

unsubstituted, and containing fromahout | to a%bou§ ) or

40 car bon (iat)ims nof-Rye adicalcrglyzed AFaAonamge giysence o cOpolymer

N-al kyl am de of a ) . ..

copolymer (i) 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

3a



nonoet hyl eni cal I y unsat urated nono- or dicarboxylic
acid of fromabout 3 to about 10 carbon atons where
the al kyl substituent contains | to 40 carbon atons;
(3) an N-vinyl carboxam de of carboxylic acids of from
about 1 to about 8 carbon atons; (4) an N-vinyl
substituted nitrogen-containing heterocyclic

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

conprising about 4 to. 1@ Qna618 bR eat-018 whhet least two
@vi r?@leést?r@rpﬂ?'ﬁtg?méoé]%g?%%@%i za%lfae group in the form

of a vinyl,..vinyli Hast Whd Wil ARy & agitlg uphydrides or
WW@P@IW‘&?%‘#E”E‘%%@F ggﬁﬁi%gtﬁtt he ol ef iﬂn aenpl oyed

is not the sane . olefin enployed in (i)(b);
?S'Feﬁtheéeog85%1‘%“%}@%%)%’%?%ed by reacting conmpound (0(a) I

d coppound(y Dotk DERSBIARapable af Beingecacmd volaht least
' itiaé{%??“eé’g’ly%‘ug“?ﬁ lf’*%“i%ﬁ’aéy{’ﬁ% Sbtai ned by ()

reacting ¢ i fdrobrtahlesompditatotyli¢ BYidsomhydrides, or
?‘ﬁoﬂogj’caﬁ’ﬂxy‘ia)lggcgn- Fgete radi cal catal yzed reaction in

t he presenc fopel ymer (i) or copolymer (ii) or

5t ,ereé)’oﬁlf}sfug%s contacting copol yner (i) or copol ymer -
(ii) or both with the. non-free .radical,,6atial ¥&8ekising a major
Iy & segdng rpspch diREe 1HProY¥ 8JH%“°€|“§$ g_ﬂlc“gnéf colrrpoungr ol
k) ot 8 ofior{Ghiicatiog NigeBjint addeastinon emfgy%& Wﬁr‘“frlca“‘“g o
aromati ¢ compoun e 0 i M a

afiditivg Cﬁtﬂﬁﬁﬁ’sﬁlﬁﬁé@ﬁfuﬁgsglﬂ]e r%cffsdvgﬁigﬁg%lé ers tﬁergfeof, or

wth at | east two dicarboxylic acids, anhydrides or

esters thereof, or mxtures thereof; and (C)at |east

one ye k. RPakifelldinE eopdmpeaand capabl e of

bei ng‘i‘)‘lll ea%{)lgé’st\;ﬁvint h at | east two nonocarboxylic acids

or esters thereof; or at |east two dicarboxylic

aci ds, anhydrides, or est @8 SdicaPlodblythatiARtion of
t hereof |&Da tﬁi“tDBOIgglﬁgg?t?ﬂl?%g?ee?s E)Cr ovi%;gzyéha net hod

of inproving se@mpah&iesonaniing: sl udge di spersancy or
both in an internal conbustion engi ne which conprises
operating the engine with the lubricating oil

conposition co isipg. g gﬁ%jxﬁﬁnoéﬁ?!éﬂica@f wibaturaittd C3-Cag
| ubricating vi sity and an effective amount of the

| ubricating oil addighénseaboryizsicid enesigs theesohg@ C4-Los

above. In its broadest enbqdi nent, th 3
di sclosure is directBerrRxYHf 3¢ @@3%‘%1 ('ré}rel%%g?%cé%.tx’l ng

oi | additive conposition prepared by the process
whi ch conprises reacting (A)at |east one of t

fol | owi ng copolyer sit ldast)anedopofiy WP@F%?‘??@HEE?/@ Fagon

radi cal copol yneri zaatt(lnggoroa]:t 153%{*8&%%'1‘}0%@ 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 1s

copolymerizable with the monomers of (a) and (b) and

is selected from the group consisting of:

3b



conprising. (a) at |east one nonoethylenically
unsat ur ated C3- C28 nonocarboxylic acid or ester

t hereof, or Ca-Ca dicarboxylic acid, anhydride or

est er (iyher @ohlky¥ipylathdr aasd tin aidg alkydlegtkt N conpri si ng
about 2 to 40 carbon atons or at_|east one polyol efin
conpri si ngWVagE ke akylgragyisdydneul. 8% and having a
term nal c i [ he formof a
Vgl v rORRGERERS 6P BRI e ot or

m xt ur es thenbsitpiedrmbd(coptaating Famtabontel wonool ef m
conpound whi ch é‘s go}gol merizable with the nononers
of (a) and® 44FYPPLYHSected from the group
consisting of: (1)an al kyl vinyl ether and an ally]
al kyl ether where the al kyl group is hydroxyl, am no,
di al kigh ami anoalkyl amikosyd asNbgkylamtdsdfer is

unubeL] U ek AT SO B 3L 1 1o about

N-al kyl am de of a nqet hyl eni cal | =
or di carboxylic ac;‘%ag?x)?ﬂ)ég%ggg%%%@%}{%%‘% gﬁ%ﬁ%bbgp%m
carbon atons where _the al kyl .subst i C ' .
fromabout 1 to abdtere4e %@B‘g’ﬁtﬂgﬁngo%%%%m(@%@g@ams’

copol yner obtajned by r.eact.i (Of . 5
Coﬁpoﬁnd(i ) ( b)%?’?i i iwﬁélgﬁé%%o%%neﬁgg%%g&%gégﬁ@o{ g%i‘ﬂ bout 1 t

reacting conpound %géL%%g%%@%é%wpound (O(b) or (0(c)

in a non-free radi reaction in the

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

compound; and
(5) at least one 1-olefin comprising about 2 to 40 carbon atoms or at
least one polyoleﬁn comprising about 4 to about 360 carbon
atoms and having a terminal copolymerizable group in the form
of a vinyl, vinylidene or alkyl vinylidene group or nﬁxt:ures
thereof, provided that the olefin employed is not the same as the
olefin employed in (i}b);
(ii) a copolymer obtained by reacting compound (i)(2) and compound(i)(b) in the
presence of a free radical initiator; or
(ii)  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 @ or
copolymer (ii) or both; or by (b) contacting copolymer (i) or copolymer (ii) or
both with the non-free radical catalyzed reaction product of compound (i)(a) and
compound (i)(b) or (i}c); with
(B) at least one polyether aromatic compound capable of being reacted with at least two

monocarboxylic acids or esters thereof, or with at least two dicarboxylic acids, anhydrides or

esters thereof, or mixtures thereof; and
3c



of copolynmer (i) or copolynmer (ii) or both; or by (b)
contacting copolyner (i) or copolyner (ii) or both

with the non-free radical 4 catalyzed reaction

product of conpound (i Xa) and conpound (0(6) or

(0(c), wherein the copolynmer of (i), (iit) or (iii);

with -(B) at |east one polyether aromatic conpound

capabl e of being reacted with at 5l east two

Moy c ardy eyt dne padyetier eliplest emmetdympewtd caprblajof being reacted with

| east tmo dlcarboxyll cids dr.i de
t her eofat legst tyyp ppofpsarbe F%ﬂﬁds°5ﬁgés T3B°t0ﬁ e%%%%%ﬁe

pol yet gﬁé’arl?ci%(&'ﬁ@ & 'dg (ﬁlﬁieg YrRaLRGheapad mixaireodERGL.
reacte mo nonocarboxyllc acids or

esters thereof; ror at | east Odi. car boxyl i ds,
ammprde@pec@rth@@t@rpgowﬁ@} adreihest Shipiy 86 THGABBY ey, sludee

gs ?rHr Hd)ltﬁ Gh QR UhRraP cahb@tigh lefghe dzv]héh aomprises operating the
Plcat oi | COﬁpOSltlon conpri sing. Qr anount

ofenane ofith S 1upicRa PHEPAROEEh (5P PRRINE frihPr ABHR of oil of

' Ofluﬂrxﬁgtﬂg’\hgdo%@ bma@bffecﬁdg bR of @momsmédtmg ofiir P Aive domposition
rocess conprises reacting (A) at |east

Oﬁed@hwﬂhbﬂﬁollomnng copol ymers: (i)a copol yner
obt ai ned by flee radlcal copolynerization of
conponents conprising: (a)at |east. qn

B e drapgdess smbagimenty ﬁlged{rgqeg{ digrlesyreds §Ir%%@aqn%&%iqb&e lubricating
%a‘élg Rfva %31&1?5&1#&?{%@%% Chrdec i RREPORtsEs @ﬁd:tfﬂlg
anhydri de of este

ereo 25(b) 30

(A) atleast one of the following copolymers:

(1) a copolyrﬁer obtained by free radical co_pblymerization of components

comprising:

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

acid, anhydride or ester thereof;

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

and

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

consisting of:

3d
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at least one | -olefin conprising about 2 to about 40

carbon atons or at | east one pol yol efin conprising

from about 4 to about 360 carbon atonms and having a

term nal copolyrnerizable group in the formof a

vinyl, vinylidene or alkyl vinylidene group or

m xtures thereof; and (c)at |east one nonool efin

compound whi ch is cogflyrnerlzable with the nononers

of (a) and (b) and i( Se|aé@H{EUV1ﬁﬂ©metdnﬁlzgfﬂ]ypajky]eﬂ}erwherethe
consisting of: (l)an alk n her and an ally’

al kyl ether where the al %‘H{‘Bhy O¥K) B dialkgianono or alkoxy

di al kyl ar ni I k
i al kyl arnino or al koxy ﬂb@t&hieg‘éf‘ﬁgig%tsﬁ@tetdoa%maxmwﬁom

=gubstituted, and containing from
carbon atons; (2)an al ky?bosid eatbawmtd Oanrbbh atdgyd ar ni de

of a nnnoethylen|cally unsaturated nono-
or. di carboxylic acid of

fromabout 3 to abd@d} 1Gme &ﬁxn@%%%@gﬁa%gl ?9,0

al kyl substituent contains from about
carbon atons; (3) an N-%Wﬁthﬂﬁmgﬂkmnstéumtedeﬁ@@Whﬂc&rboxyhc

acids of from about 1 tg r,obon atons; 15 (4
Ian N-vinyl substituted ni ??gg%lﬁaé%‘ﬁéé?ﬁbwg 0 carbon atoms where

eterocyclic conpound; weaikyblubskitub®asitai
conprising fromabout 2 to about 2040 car ;ﬁﬁ&‘a%gﬁé%about40

at | east one polyol efm%‘?ﬁﬁ‘rqt@nﬁg fromabout 4 to
about 360 carbon atons and having a term nal
copol yneri zabl e group in the formof a vinyl,

vi nyl i dene or al kyB) vi rmlN—dm@&aﬂb%ﬂdgaf
t hereof, provided that the olefin enpl oy&é%&lg%gldfﬂfefmm

15255ams as the olefin e leéaabwt&cyx@m)atoms

(4)  an N-vinyl substituted njtro gen-containing heterocyclic

compound; and

(5)  atleast one 1-olefin comprising from about 2 to about
40 carbon atoms or at least ope polyolefin comprising
from about 4 to about 360 carbon atoms and having a
terminal copolymerizable group in the form of a vmyi
vinylidene or alky! vinylidene group or mixtures

thereof, provided that the olefin employed is not the

25
same as the olefin employed in (D)(b);

30

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

in the presence of a free radical initiator;

(1) acopolymer obtained by (a) reacting compound (1)(a) with compound
(i)(b) or (1)(c) in a non-free radical catalyzed reaction in the presence
of copolymer (i) or copolymer (ii) or both: or by (b) contacting
copolymer (i) or copolymer (11) or both with the non-free radical

4



(ii)a copolyner obtained by reacting conmpound (i Xa)
and conpoundO) (b) in the presence of a free radica
initiator; 30(iii) a copolyner obtained by (a)
reacting conmpound (i)(a) with conpound (i)(1) or
(i)(c) in a non-free radical catalyzed reaction in
the presence of copolynmer (i) or copolyner Ol or

bot h; or by (byaebrtdeastivg poepdlof penpoiid (iHk) @AROMPSERE ()(b) or
(ii) or both vMé&:tq% nog-fre ,rad%éﬁL_6 catal yzed
reaction produlPhrVEsin Gﬁ@“ﬁﬁ?ﬁf 60 oshps e

(i)(b) or (i)(c); wwth (B) at |east one pol yether

aro Sc conpound capabl e of being reacted with at

51 eadt) t wot shoraptpstriarmesc gempmunéepeble of bergehciedwith at
wist h at | ] -h C ' aphydrides or
esters thg‘?%o %’\ﬁgornglr:n&%)%?ég&%ﬁw‘}ér%%%rg ;%eéeﬁg O%&?thﬁfe lsé?ség’%&
one pol yethabogilicpkals, mhpiridaeorestepahtnf,ca RaRhe:s Fereof: and
being reacted with at | east two nonocarboxylic acids

or esters thereof; or at |least two 10di carboxylic

aci déC) andiyehsi odepolR@iheLaliphtc AMBE QRfpoutl caghiil i
t hereof The preszﬁtﬁdi-sclp%sur_e i's alpgo dcia?éggtgfd&?grgmedw‘m
met hod of2tHaRlitwg menoasberylic prids wiestersdtiailie at least two

gPnNposi ti LG .G ' r ' . (A).at | east

neof ¢ 1Ry ACac Bl iy AR S Moty bR erG

by free-radical copol ynerization of conponents :
conprising: 20(a)at | east one nonoethylenically

uns heprasestidigdosargs aism dicertddd g libcicaini dil compsditiin comprising a

t hemegér, anWimeFaa 2RI fARiRaN ViscoRe d fam%ogﬁt dthhe lubricating
ester, thereof; (b)at |east one 1-olefin conprising

f r oRil28¢tive commostionsacnatsd by shamecesy whith ¢ergraisemarting

1pol yol efin conprising from about

" (A)  atleast one of the following copolymers:

{) a copolymer obtained by free radical copolymerization of components

comprising:

20

{a) at least one monocthylenically wnsaturated Cz-Cay
monocarboxylic acid or ester thereof, or C4-Cag dicarboxylic
acid, anhydride or ester thereof: |

25 | ®) at least one 1-olefin comprising about 2 to about 40 carbon

30

atormns or at least one polyolefin comprising from about 4 to
about 360 carbon atoms and having a ierminal copolymerizable
group in the form of & vinyl, vinylidene or alkyl vinylidene

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:



4 t0360 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 hereof; and 30(c)at |east one nonool efin conpound
whi ch is copolynerizable with the nononers of (a) and
(b) and is selected fromthe group consisting of:
(I')an al kyl vinyl ether and an ally] al kyl ether

where the al kyl group.is hydroxyl, am no,
di al kyl ami no or al ko&';)_ s@@fﬁﬁ%&%ﬁf@%ﬂﬂaﬂyi alkeyl ether where the
unsubstituted, and cont aldmﬁ%@bm@%t 'nhpdiﬂpﬁg&ﬁnoora]koxy

40 carbon atoms; 5 (2) an al am'ne ahd a
N-al kyl ami de of a npnoet bybstititehdriyunsisttuadadreicon®ind e from

orsdicarboxylic acid of fyom.about tq about 10
carbon atons where the al m@%%gqllf%%“é’ﬂ%mmsai ns
fromabout 1 to about 40 |Ocarbon atons; (3) an

N-vi nyl car boxam de of carboxylic acids_ of from about
1 to about 8 carbon (&t ond® kBl amaganday Nglkylamide of a

substituted nitrogen-confahiing Aglﬁgfﬁt%gﬂﬂtédcmom- 8r_dicarboxyh’c

conpound; and (5)at |east one "1- [n conprisin
from about 2 to 40 car bo#ridoOhen ebonat td abast 10aathon atoms where

pel yol efin conprising 20fro bout 4 to about 360
carbon atonms and havi ng %GF@%UE’%T{”& boaiaAsdrryahsrE! to about 40
group in the formof a \afhth.atathgdyl i dene or al kyl

vi nyl i dene group or mxtures thereof, provided that
the olefin enployed is not the sanme as the olefin

enpl oyed in (0(13):(325 an N-vinylcarboxamide of carboxylic acids of from

: about 1 to about 8 carbon atoms:;

© 15 _
(4) - an N-vinyl substituted nifrogen-containing heterocyclic

compound; and

(5)  atleast one 1-olefin comprising from about 2 to about
20 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 ﬁlixtllres
thereof, provided that the olefin employed 1s not the
.25 ' same as the olefin employed in (){(b);

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

in the presence of a free radical itiator;

30 (i)  acopolymier obtained by (a) reacting compound (i)}(a} with compound
X¥b) or (i)Xc)ina non-free radical catalyzed reaction in tht; presence
of copolymer (3} or copolymer (ii) or both; or by (b} contacting
copolymer (1) or copolymer (ii} or both with the nén-free radical

6



10

(ii) a copolyner obtained by reacting conpound (0(a)

and conpound(i)(b) in the presence of a free radical
initiator; (ii1) a copolyner obtained by

(a) reacting conmpound (i)(a) with conpound 30(i)(b)

or (0(c) in anon-free radical catalyzed reaction in

the presence efalyssoegetion ptoducbef wopoliydéi(a) arid)contpound (i)(b) or
bot h; or by (@)( c_:ont#}acti ng copol yner (i) or copol ymer
(ii) or both 'f)hwf[ e non-free radical catalyzed

reacti on product of conpound (0(a) and conpound (0(b)

or (O0(c); wth (B) at | east one pol yether aromatic

co n‘é%)u ndrtdenskasieoditethssiarmnaticaompdund ¢apalt oS beiag teacwd with at

nocar ' ' Qr..esters thereof, .or with at
Tonet o v mBOaPR R HE RHES Se et Fiisnt S il gt two
t her eof , dicrbaxiyKt aeids, anhgdrefb or adtéks ﬁl@}eoﬁtorln%Qﬁfr%sotﬂ&eof; and

pol yet her aliphatic am ne conmpound capabl e of beil ng
reacted with at | east two nonocarboxylic acids or

estens th . - di carboxyl. c_.acids, - i
anh(s‘glri gels%,a&g?e gé’l?g@%r %l e?t{el%% ; g?cg?ﬁp%lﬁf%@x et B‘E)‘PS reacted with
Ac Ic or di‘ rylegst twd lmolmbga&_bdibtylidiaﬁﬂs @ls Hsft%g fRkaifes V\% _g:aﬁt two

mul ti-functional lubricating oil additives which are

usef ul gé"aﬁﬁ% @r%‘ﬁ% anhygiriges, op edern diereodanusikiues thereof.

engi ne. 15DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wi |l e

thghi nvention is susceptible to various nodifications

and) %P’teéf;;ﬁ é‘tSWégﬁ d¥ Also dirpeted (f:id T n@rfmobfnﬁﬁmgl gﬂlgfri%@ﬁng oil additive
an Ritid8 in detalil. It shou e
unde%tbod, ﬁéglvve\%?i,rs&t)r%%itmtghe description herein of

speci fic enbodiments is not 20 intended to limt the
invention to the particular forns disclosed, but on

15 t heh)c omatieastonetoféhd follemtngoropolymas:cover al | -

20

25

30

nodi fi cations, equivalents, and altematives falling
within the spirit and scope of the invention as

def i nediby thepanpRReBiidyTFee rRBEIRbEIORSHZABN T
foll ow ng terrrIs) used with ?Ke descri pt#ogﬁg?zeﬁg’gfql}%g%momms
as such: ThéOMBRNEP| B is an abbreviation for

pol yi sobut ene.

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

acid, anhydride or ester thereof:

(b) at least one 1-olefin comprising frorn about 2 to 40
carbon atoms or at least one polyolefin comprising from 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 oné monoolefin compound which is copolymerizable

with the monomers of (a) and (b) and is selected from the group

consisting of:



The term "PIBSA" is an abbreviation for

pol yi sobut enyl or polyisobutyl succinic 30 anhydride.
The term "pol yPI BSA" refers to a class of copolyners

enpl oyed within the scope of the present invention

whi ch are copol yn@ls odn glylywimsdbthtend aaradlyhalkyl ether where the

nmonoet hylenically 9 wu turat.e - C28npno boxylic
acid or ester ther eof,aq%f;g1 %‘”@ﬁgﬁgg ?{Z:aé?%x&?fk&g%il‘a?falk‘)x)’

anhydride or ester theggafnWibFR RaURHGHDPXY Lontaining from
groups, preferably succinic groups, and polyiso utyg

groups. The preferred gholyPloBSAut 4 artoopbdysrer of

pol yi sobut ene and nal ei ¢ anhydri de havi ng t he general
formula: 5 wherein nis one or greater; R, R2, R3

and R4 are sel ectgd frpmiRydnasesd J4BawylaRde of a

pol yi sobutyl having at |east about 8 carbon atons, _
preferably at |east abwenocgylenivelpnnsatioated modonerdicarboxylic

preferably at |east abg carb at,o erein

either Rl and R2 are ﬁl)?lglio en gbnoél?gﬁoeabgg? %@%{hanﬁﬁmisé"'here
met hyl and the other it fRysubsidutny bontdihs RemamdutlOtoRbout 40
are hydrogen and one of RI and R2 is nmethyl and the

10 other'is pol yi sobut yl .carheéatsmsypl BSA copol ynmer may be

15

20

25

30

alternating, block, or random The term "succinic
group" refers to a group having the fornmula: 0 15

wherein Wand Z @) i adépemgkaiboyarside ef tabofyliemcideef from
group consisting of --OH, --d, --0--alkyl or taken
together are -0-- to PBYY¥hido SbRWiSREPOBARME de group.
The term"- -0--alkyl" is neant to include al koxy of
fromabout 1 to about 40 carbon atons, preferably.
fromabout 1 to @hout a8 Newinplombstitoied nit@@eToenthiming heterocyclic
"degree of polynerization' refers to the average

nunber of repeating sf’?‘ﬂB?‘H’flaTm‘{mi ts in the polyner
chain. The term"terpolyner" refers to a pol yner
derived fromthe free radical copol ynerization of at

| east 3 nononer s{5) Thet least ane L-obifinfcomprisiag drosn alpua 2 to

nmonounsat ur at ed ol ef i g thgt as the ldogbl e qonldfi n . .
the 1-position. They 9 KRR A0S Oé_ﬁﬁ g one polyoliehn Comprismg
al pha-ol efins, and hafem deuf Pld MOl EHOTarbeatatdrBs 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 (iXb);

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

in the presence of a free radical imtiator;

(i) 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 presehce
of copolymer (i) or copolymer (ii) or both; or by (b) contacting

copolymer (1) or copolymér (i1) or both with the non-free radical



CH2 = CHR 5 where Ris the rest of the olefin
nmol ecul e. The term™"1, 1-di substituted olefin" refers
to a disubstituted olefin, also called a vinylidene
olefin, that has the follow ng structure: CH2 = CRS
R6 10 wherein R5 and R6 are the sane or different,
and consti t ut eaielyaed waetionfprodvst of @hipoumb{i¥@e)irel compound (i)(b) or
Preferably, em)(ja 5 or R6 is a nmethyl group, and
the other is > WI1 e term"succinimde" is
underst ood in the art to include many of the am de,
gg etc. species which are also forned by the
r eabith ona‘dFaS&‘)@M&Yﬂh@ ammquou@omct ¢mpabie bbbeing reacted with at

- ghe predagy de and
T tor k28 hoBhORE i Ut BerehE St Botieo

10

pr oduct cbéarbo:fyﬁ&@bid@rhrmf/dr@dés al ks@ay{here%f orm xtures thercof; and
al kyl -substituted succinic acid or an ydrl e Wt

am ne. A kenyl or al kyl succininides are disclosed in

nu ou knovvn n _the t.. .
Celrrtgggl nsaftl!m ﬁ)%f;/%tl}%f‘gleﬁ{ i y’}gll?gm &Py 80%?%% ggeted with
rrat eri al@leestctwummea}bbxyﬂcfaeld& ef &téﬁ théRdF L or at least two

"succi ni i c{)? és?lélgly in US. Patent Nos.
057992, 70Habpxplieac dpiglas, paesters thepp fieranixtures thereof,
3,219,666; 3,172,892; and 3,272,746, the disclosures
of which are hereby incorporated by reference.
ot PO Raen) selle; raake L KAGISARHIHRiling oft addiives
V\A‘?ﬂkﬁggﬁre%mfﬁl Sfﬁf’?&“ﬁ”@ﬂﬁgfhﬂn?@ﬁjwfb?usﬁplkwgmm nic
acid derivative" refers to a structure having the
formula. Il H2CCM wherein R7 iis selected from

5 hydrogen, net REHTUON OR SUB RN VENTTEAG

20

25

30

about 8 carbon atons, preferably at |east about 30
carbon atons and nore preferably at |east about 50

c aWhda thatiovetioNMedBtdpiiblead @a%lﬁrrﬁodlfg% %{‘Qr?d‘ @‘natwe forms,

sel ected fromthe group consisting
- OP&f 9Fn’89dlfn&w§ﬁhftr©@f@nﬁ@re larein d@scribedirf dxtail. drshould be

al r ccl ni ¢.anh The term
ool o b e M T BR Rer ehiB6 Risbodimen rignot
t antendedl telitvit thavivegtisme the barwIAOfoMhONisEIB8LNBut on the contrary,

S I‘LLC¥

r.e:
¢ 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” js an abbreviation for pryisobutene.

The term “PIBSA™ is an abbreviation for polyisobutenyl or polyisobutyl succinic
anhydride.

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

9
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15

20

CH2 aR9 10 wherein Rg is alkyl or substituted al kyl .

Rg generally has at |east about 5 carbon atons,
preferably about 30 carbon atons, and nore preferably .
at | east about 50 carbon atonms and R9 is | ower al kyl

of fromabout 1 to about 6 carbon atons. The term
" dgpaiiaiediGy-Cog mn@eﬂrbwlig iaprd or ester ihereof, ona Carlizk dicgrbgkylic

a _mat eni i G .
h )?gl{rab%gllygé%é grse%it:eﬁ e(ﬁF l%hlw Q?e c%%;(*l L (gf ﬁ%feg%.l% Succinic
e%scmpki aadpplyadobutyll gRepS. ITQlB@reﬁih}ai pElyPIBIA Bh cvpble itk af

ht olefins" refers to olefins (|nclud|ng
pao iobpizagan Baickhudndedaxingdhs gensral foramdair at i on)
of sufficient nolegul ar m5|ght and chai n\l ength 20to
l end solubility er brlcablng ohl to their reaction

products. Typi cal ng bo 0 carbons
or nore suffice. [The tern1 hlgh cular i ght
pol yal kyl " referg to_pol yal k qro f sufficient
nol ecul ar wei ght {such t hat the pro g pr epar ed

havi ng such suffiici ent nol ecul ar 25 ht jare sol ubl e
in lubricating oi\. Typically t hesethi §h | ecul ar

wei ght pol yal kyl groups have at |east about 30 carbon
atons, preferably at |east about 50 carb at ons.

SRt 5, L e B PR R

t SbisoBily Rayis t%a%t 5!93ut RELBR AMAR! FleferAbtd afiRsht Blout 30 carbon

are i ndependent |y hydrogen or a hydrocarbyl group.
Tla@ntsemmmca:b kyeférablyfatlegsttabowsdidtragionaiterhs whenath either R, and R,

r RRARESS A n o g 5l P AT NGl s ana

C R, Ry hydt 6%’55 apfEné BER VAIRISR ik | hﬂﬁ’iﬂ and 8RR iYpafidobutyl. The
tertiar kyl groups Typi cal | ower al kyl groups -

i ﬂ?@]YBH%gA tenolenanmprebe ptrpafing, depk:|or radggpy | |

i sopropyl, n-butyl, sec-butyl, t-butyl, n- pentyl,
iso-pentyl, n-hexyl and the Iike. 10 The term

" bk yeaink gheécinie priup” teferdno algkoup lgwimgphd foatulas
general l'y derived from pol yol ef yns which are polyners
or copol ynmers of nono-ol efins, artlcularly 1- nono-

ol efins, such as ethyl ene, Q;_p p@ butyl ene, and
the like. Preferably, the no- ol efin enpl oyed wil|l
have from about 2 to about C4 carbon atons, and nore

H||

wherein W and Z are independently selected from the group consisting of --OH, --C},

--O--alkyl or taken together are --O-- to form a succinic anhydride group. The term “-
-O--alkyl” is meant to include alkoxy of from about 1 to about 40 carbon atoms,

preferably from about ! to about 8 carbon atoms.

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

structural units in the polymer chain.

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

copolymerization of at least 3 monomers.

10
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15

20

25

15 preferably, fromabout 3 to about 12 carbon atons.

More preferred nono-ol efins include propyl ene,

butyl ene, particularly isobutylene, 1-octene and

1-decene. Preferred, polyolefins prepared from such
nono- ol efins include pol ypropyl ene, pol ybut ene,

especi al ly pol yi sobutene. 20 The Lubricating Ol

Adell. t 1\ en Skl [ t :

e konE AERE el P o R SR ORI bt % oY 5B bond in the
c dApeiRiohi Tivyaapibdd chljed dighapslefies andmvehhe fobipwirgesructure:
reacting (A at |east one o thgjigllomﬁng copol yners:

25 a copol ynmer obtai ned by He & di cal

C UHRFYIRY thé Alst Qf‘th%leﬁﬁ'lﬁﬁgﬁﬂé.s conprising: (a)at
| east one nonoet hyl enically unsaturated C3-C28
30nonocar boxylic acid or ester thereof, or C4-C28

at T R ot Bteo FAICHBs e R SRSl S0 o e

a R dee Afir, @Rt haOMe fHIRWiAE Stridiureonpr i sing about 4
to 360 carbon atons and having a term na

copol ynmeri zabl e group in & TeRmRef a vinyl,

e el Ul ny'.

! R RO R e e e 0 AG0E, SR The el e olefn
Whiotdrules Pesigably nEithiez RbbeRyistamithel groward the@lhet @ nand

(b) and is selected fromthe group consisting of: 10
(1) an alkyl vinyl ether and an allyl alkyl ether

WHEE ReriNSu@ididided riiﬁiﬁei&od@’iﬁ Rt 1o BOLACmany of the amide, imide,

di al kyl am no or al koxy substituted or 1Is
uesugstics whedh, araaldo fmied byitgredctiom of@ soeniioanlatdoids ;with an

15 gé% n al.kyl am ne and an N:al kyl ami.de of .

BT RF BRILRnl bt hoafedar ko mseiogpG ki bes been

agbibrfy sctfed s GO he bRsRicbed Radthdd ofthk ¥lkenyl- or alkyl-

substituent” contains 1 to 40 carbon atons; 20 o
substituted succinic acid or anhydride with an amine. Alkenyl or alkyl succinimides
are disclosed in numerous references and are well known in the art. Certain
fundamental types of succinimides and related materials encompassed by the term of
art "succinimide” are taught in U.S. Patent Nos. 2,992,708; 3,018,291; 3,024,237,
3,100,673; 3,219,666; 3,172,892; and 3,272,746, the disclosures of which are hereby

incorporated by reference.

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

group-containing copolymer with an amine.

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

formula:

Q

_50
O—QI

O

—

Q=
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(3) an N-vinyl carboxam de of carboxylic acids-of 1 to
8 carbon atons; (4) an N-vinyl substituted

ni trogen-contai ni ng heterocyclic 25conpound; and (5)
at | east one 1-olefin conprising about 2 to 40 carbon

atons or at |east one polyolefin conprising about 4
t ovlmm R7 mle@mdtfmm by dnogera mepthid whe golalspbmtm lrirmng at least about 8

\?/’Pﬁ ong rresr Igfe El}’gdt &aﬁyﬁb&d einb:caé [ na‘ttc()) f éaxg péeferably at least
t thﬁCﬁO cagfonvdrsing Wwikadin thedetd imd%imli@lt@d;eleateﬂ @ont e group

same as the ol efin enpl oyed in gi) b); 14 |
CGB%?“},IH"@rOfoﬂ?Iéd iEH -5 At r fakgn s -0t foriie alkenyl or

presence of a free radica
|n| éa‘;ltggr 9%’??" (}L%B‘g%pol ymer obtained by (a)

reactlng conpound (i)y(a) wth conpound (i)(b) or :

( c) i ree, ragdic yzed reaction in_the
iﬁ fspge P dﬂ}“}ﬁ&nygé 1§R’P%‘?‘I fotery toypn Blﬁflﬁ Ea"mg the

0&”01%§1E)v1r8r%&é}féts'tﬂ&9tu9e090| ymer (i) or copol yner (ii)

or both™wi th the non-free radical catal yzed reaction

product of conpound (0(a) - ?ﬁPconpound (0(b) or

10(0(c); with (B) at |east jpne pol yether aromatic

conmpound capabl e of being rjgacted with at [east two

nmonocar boxylic acids or e thereof, or with at

| east two dicarboxylic I ds, a dri des or esters

thereof, or mxtures t eof ; andrl5 (C) at |east one

polyether al i phatic am ne conpound capabl e of bei ng

é‘é’@f% Ryis ik ydtor sebstitutediplk it Ro esnasaiy has @t keastaboyrd Chrbon
o%dé nggegaﬁg abo&faoaéar4 aa%m Rd %&9&&%@1&9 Rt qﬁmg 30

resters ereo tures t er eo
Coanbby aems(£hd Rodj Idveer tkybef fryhmblouta] toyabonis@tarbat ®dms.
Monocar boxylic Acid or Ester Thereof or Dicarboxylic
Aci d, Anhydride or Ester Thereof

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 ail

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

12
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In the present invention, at |east one
nmonoet hyl eni cal | y unsaturated C3-C28 25

nonocar boxylic acid or ester thereof, or C4-C28

di carboxylic acid, anhydride or ester thereof is used

to prepare the copolg&grs of copolyner (i).
P|Th¢ tfmb lagpincgeters toeBiRoRom evhersim BidApddhi e ipdependently hydrogen
8 nmonocar boxylic acid or ester
ere e&ﬁgﬂ§§]§§8 di carboxylic acid, anhydride or
ester thereof is a dicarboxylic acid, anhydride or

oiht tsrmdalial ustiposey ot Sl aath bt Ieds hoin Aoy grours.
thereof is as follows: 00 CCHCH c/ xNI wherein X and

X are the sane or different, provided that at |east
othke tekmXiewat alyll sfas ® @k}zﬂngou;tsahaviI@ ﬁmp abdws 1ap about 6 carbon

RS R R B s A A A £, Lo ey
I gehd WRIUAB] At 8xAhplb; Qﬁétﬁ?ﬂ le‘bhy[ easbpyI0isbRopYl, AOURAURE DLy, t-

and ot herwi se function as acx ating agents.

Thwvk atpeptyl Xsepentph, nhexykand thebke.- - 0- hydr ocar byl , Ow

where M+ represents one equival ent of a netal,

amoni um or am ne cation, --NH2, --d, --Br, and

t ek ogelyhlk 1" refeidioXn dlia) ghup thatli® gbheralbodaiyell from

form an anhydride. Preferably X and X are such thq

bB?lmoleﬁ%wkvhlaee pqlmersaﬁ@eelﬁn@rﬁ@rm?w@ fg paiticglgrly 1-mono-

e -

A, 306 ool o, BRUDHHERE 6o o0 o TS ?‘f ROy 2 mono

obleﬁn espiyed val hamﬁpimemnht il ot 2hbartlon atems, and more

t hy, b '
B RYSs 0m bR T GaE ST g Preg g Progeolefing
an@ﬁﬁ@ )S}Jfﬁrlle%'e nﬂnﬁ?leﬁ@ %aﬁfd%ﬁ{rlﬁbmﬁﬁléﬁg g Chcbdle @hdl Ql%ﬁene

i sonml éi m des® fumaric acid, naleic acid, al ky
h?@f@g’:‘elnpmbleﬁnesreamd ffi@ummhéeonwlaﬁkgdncmdﬁa@lémwylene
onl c_aci ds and mal eani ¢ aci ds;
gygq?gthmehyéﬁ 1%@%§P8nltrlle Sui t abl e nononers
for (a) are nonoethyl eni cally unsaturated
dlcarboxyllc aC|ds or 20 anhydrldes of from about 4
SR A Oak pditize 54!’-1"on1the group consi sting
obn@@nﬁb&nﬁﬁ{ gf th%éf%ér;thH dn id 4PGE g%lﬁbl%%ﬁmatm oil additive
nesaconi ¢ acl ena oni ¢ acl citraconfc
ammipositia:lnquepememly}dtheqneocasx abimhi comgnisydieadmg
citraconi ¢ anhydri de and net hyl enemal oni ¢ anhydri de
and m xtures of these w th one another, anmong which
nalyei C,3ohy ghd ek SolRIVahe LhsslyméR: O her suitabl e
nononers are nonoet hyl eni ca Iy unsat ur at ed ,
C3- C25- nonocarboxyllc aci ds selected fromthe group

consi st.{ ng of a aC| '

di et h ir yl f 80% ‘ng ?}% F A a(:| 6p°1§ﬁ%%2rﬁugn z% Ccanponems
aIIyIacetlcuﬁﬁpﬁbﬁ@d V|nylacet|c aci d, anong which

acrylic and nethacrylic acid are preferred. 16

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

acid, anhydride or ester thereof;
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Anot her group of suitable nononers is Cl-C40 al kyl

esters of nonoet hyl enecially unsaturated C3-ClO0 nono-

or C4-Cl0 dicarboxylic acids such as ethyl acrylate,

butyl acrylate, 2-ethyl acrylate, decyl acrylate,

docedyl acryl ate, |octadecyl acrylate and the 5esters

of industri@l) al edhasit ont kolafmscopiprisingrababiodito 4Mcarborp@oms or

carbon atons, ethyl nethacrylate, 2-ethyl] hexyl

et hacr yl ate. detyFharnany o bh omBiThadRg o 360 carbon atoms
met hacryl at.e, nORDMVg ARkAHaEcopblibéAabl¥B6@ By the form of a
nonodecyl mal eate, di dodecyl nml eate, nonooctadecyl

mal eate, and di o¥imybaEyliders eadky! vigligyrrhgroyp or mixtyres thereof;
or Polyolefin In,the present invention at |east 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 hayi ng term nal copol yneri zahl.e group, in .

the form of (@i nyﬁﬁew RYE MBeRe Cérw}nzdwblﬁw i roBlymerizable
group is 15 enpl Gyfdhe mBhéabkSf &) ahg (b kndfiPselected from the group
preparing copolyner (i) conprise ' fromabout 2 to

about 40 .car bon ewmsisting pf:ef erably from about 6 to

about 30 carbon atoms, such as decene, dodecene,

oct adecene and m xtures of C20-C24 -1-olefins and

C24- C28- 1- ol ef i ngy MoaLalROl Ah P @ficahd ah D 28BA thet Yhere the
to about 20 car bglr)1 atorrs.g)lPre?Eerably 1-aol efins, which

are al so known as al pikyltrerp ishydgsvh amingeliallylamangeor alkoxy
nmol ecul ar wei ghts in HRRES ; - 0 .
preferred, with nol ec%]}%a’flﬁlwm gﬁgggﬁuﬁﬁﬁﬁgd‘r%ﬁg‘%%%fﬁﬁgl to 40
200- 2, 000 bei ng nore pirbhestoed; For exanpl e, al pha

ol efins obtained fromthe thermal cracking of

paraffin wax. Generally, these olefins range from

about 5 to about»20 caf bRt AL End 2k N-A1BNkHe Aot her
source of al pha (02I3efi ns ?gl thIe et%%}'eneﬁgr ovvteh

process which gives ewenogibylbeicalbamisemraiédmions- or dicarboxylic

e b o kB %) PO a8, 2 susivens
the well known Zi egl egog@hal YS10 cdrhbehtonls: ol efins are

easily obtained by the isonerization of alpha ol efins
over a suitable catalyst such as silica. Preferably,

1-ol efi f C30 . N
Somater 3l s are OhmereNatyerpaginge B LpaRc acidsof 1 1o

because they offer a 8Slesboablomshal ance of the |ength

of the nolecular tail, and the solubility of the
terpolynmer in nonpolar solvents. Mxtures of olefins

may al so be enpl gyed. Ul Ak : :
preparing copol y%r (?13ﬁzﬁigﬁ?gﬁﬁgﬁﬂg?%@ggg%}%{rﬂ?glil%gghetemcycm
about 4 to about 360 canpemmdatrehs. These pol yners

have a nunber average nol ecul ar wei ght (Me) of from

about 56 to about 5000 g/nol. Exanpl es of these are

ol i goners of et hghenegt 10fst Bl £B®fin RGIPHEINRGbout 2 to 40 carbon
I sobut ene, and of branched isoners of pentene,

hexene, 5 octene and #pmgeeahlsastone pelyplsiiprermipriabiabout 4 to
termnal group of theolfgomelfelag AnEReh, Akl
ormof a vinyl, vi ny?l ene or al Kyl'vinyl'ir dene group,

ol i gopropenes and ol i ggphopaiabl gtbuy Bstheforfo sia dhguyt

9 to about 200 carbon atons and _ in payrticular .

ol i goi sobut enes, as oBPEldEI08 2lkybyinglidens) egoup or mixtures
according to DE A 27 2,804, G0Ld GIPABMI dhptoyed is not the
Patent No. 4,152,499, are preferred. MXxtures o¥ t he
stated 10 ol i goners asaneaissbe slefinabipdgyeflon (igfoxnpl e,

m xtures of ethylene and ot her al pha ol efins. Oher
suitabl e polyol efins are descifbed in U S Patent No.

6, 030, 930 which is herein incorporated by reference.

The nol ecul ar wei ghts of the oligoners may be

determined in a conventional manner by gel pernmeation

chr omat ogr aphy.
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15The copol yneri zabl e polyolefin that is reacted with
the unsaturated nono- or di- carboxylic reactant are
pol ymers conprising a najor anount of C2 -C8

nono-ol efin, e.g., ethylene, propylene, butylene,

I sobutyl ene and pentene. These polyners can be
honmopol ynmers such as pol yi sobutyl ene as well as

copol ypmr s éP@h ' . SN
copol y@r S g (:)l%elz 3I enéeinan %?%tg‘fﬁ ‘{eb%gj%ﬂggt(@@eﬁ%d Coa{nnpcfmnd(l)(b)
i sobut yl enein th¢ pres@eDifie fpelrydita finitiatpgl ymer usual |y
contains from about 4 to about 360 carbon atons,

al t hough preferably 8 to 200 carbon atonms; and nore
preferghly §ramahaWotdided By & %Etiﬂ? Sor@iuRa e QB compound
25Si nce the high nol ecul ar 'wei ght ol efins used'to

prepar e t he(i{bpei @Xers agbniftes rpdied eatalyizad esaciiominghe presence

generally mxtures of..i ndi vi,dual ..ol le .

A trerent nthGobhe eBHEE HTBLEAR GRgh) sapacting

mol ecul es r @glalyihddqi)Wr kbp@ gmer @) loy beRbig the aofiifvek Wadical

of hi gh nol ecul ar, wei ght pol yal kyl groups. of varying . :
nol ecul ar weAtajkzed ragadion preduct plesnyiound Gofay ad compound (1)(b) or
nol ecul es hgﬁgpgnﬁifferent degrees of polynerization

will be pro éd. 30 The copol yners of the present

i nvention have an average degree of polynerization of

208 o et eidRIBH o P URICERS cugo b e e et with at
(©) Thelch s URbLALGRIRUNE of BRRMRSEN of WHE B 18R two

enpl oys at | east one 'nonool efin conpound which 1s 5

‘copol ydearbaghiceicidss anhyHadercresterssthatof, ay maxidres iherenftiand

is selected fromthe group consisting of: (1)an al kyl

vinyl ether and an allyl alkyl ether where the alkyl

HOUP atdeRYSHePalether aliphatic amin@BbmpPourdi AbXYIE 8MbdIAg Rlacted with
al koxy substituted or is unsubstituted, and

cont ai #iler§t wer mepecawaylia a¢ids amrstars horcokrasohleastdwe;

Sui t abk: [ 6. t g Vi

Ay RRRRER! e BPed I pRNGR: i fies @Bor

about 1 to about 40 carbon atons are al so suitable,

and the alkyl radical may carry further substituents,
é&@ﬂﬂgggHibroxyl, am no, dial kyam no or al koxy. 15
Exgnpl g %ﬁoéﬁl@%ka\lw D¥idar@hR8MorRlcBbox Vi X Eid®k [B8Fer Thereof or

propyl vinyl er, I1'sobutyl vinyl ether,

2- et hyPleesbpkyhd Agid, AnhedridededisteriTihgicoft her, dodecyl
vi nyl ether, octadecyl vinyl ether,

2- (di et hyl yam no) et hyl vinyl ether,

2m(tHE preséid inpleafidd) @) Rh&)one hdhokth§ldn@ally anshriBRd C;-Ca
corresponding allyl ethers. 20 (2)an al kyl am ne and

amoneaartepy heiidé opestey therrele Oh (héns diairbgxylisssid, palydide or ester
thereof 1s used to prepare the copolymers of copolymer (3). Preferably the at least one
monoethylenically unsaturated C3-Cog monocarboxylic acid or ester thereof, or Ca-Cog

dicarboxylic acid, anhydride or ester thereof is a dicarboxylic acid, anhydride or ester
thereof.
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nmono- or dicarboxylic acid of from about 3 to about
10 carbon atons where the al kyl substituent contains
fromabout 1 to about 40 carbon atons; Another group
of nononers conprises Cl-C40 al kyl am nes and Cl-C40
25-N- al kyl am des of nonoet hyl eni cally unsaturated C3
- Ghe gevgrpldorngpla gf dambdsayed dicabpadic asigs pniyglride or ester thereof is as
digh | am noet hyl acryl ate, diethyl am noet hyl
acrylate, dibutylam noethyl nethacryl ate, acryl am de,
nmet hacryl am de, N-tert-butyl acryl am de,
N-octylacryl am de&® N, N -di butyl acryl ani de,
N- dodecyl net hacryl agi de and hbctadecylne acryl am de.
30 (3)an N-vinyl carboxam de_of carboxyl#Cc acids of
from about | to about B cartbm dttbrs; € Anot her group
of nononers includeg the foll ow ng: QQF
N-vi nyl car boxam of carboxylic acids of*J,rom about
1 to about 8 carbon atons, such as Nvinyl f dt mam de,

i d N-vi nyl. ' .
N S o bRl R KT it ans of feamd X is 2
Ngbﬁu@)ﬂlat% é@lﬁﬂﬁlh‘ |0Pfe%@ﬂu§§‘l@rﬂs@ﬁf AB6hols, form amides or amine salts with
N-vi nyl propi onani de. (4) an vinyl substituted
n Wﬂlﬁ’@aﬂf@@w%b Firmgnetel sekte wyibireactive mstakner, bassalinemacting metal
LR VRPED o ARLAHES UG RN TRV o i -
NOH, Ry hm.ldaﬂ'bjdeom whmleetrdsptbSemsdm elj@yalent of a metal

1ON-V|nyIpyrroI|done N-V|n r | act am

| BREONPIRONIBIE CREPT s cR Pegder raséai can be --
a I f [

A A G A g%‘%t’ 5 %&a STl e barboxylic

t &metions cap opist mﬁ@nayifabineerg:tmup Naleichehydidnind peferred reactant.

D sl RS i S elrbtio PR O S ShpPispbgny! maleic

| gnHy@tidé;BorfoaiBehyASdifnltyD e odh B AR i@ Brdntb, lonblhero, dichloro
Suitable I-ol efins conpri se about 2 to 40 "car bon

fﬂéﬂ'@ﬂuﬁﬁoéﬁ@ﬂﬁ ghYy dridsniNabsnyIngleimidend otz selstiboed maleimides,

o ce and
OGP 3RS AR RE PR LS5 o s,
- dmhdylafummeﬂzﬁihealaabsg fdmadoaflicneids\whi edalani @idsoand
kno as al ﬂgnoleflns W t h nunber average nol ecul ar
pidrile ﬁng Pagdeof from about 28 to about 560
are preferred, with nol ecul ar weights in the range of
from about 112 to about 420 being nore preferred. For
eXuvimbleemnordmdra fal(ef ara mombethyha'utaﬂy omatunated tlieaﬂnkylic acids or

C?{@gﬁngﬁ%eﬁ fW a%!%{ﬁxglgrt]? ?@Wga% a‘ftoms sni%ctex %%m t%%%u% co¥151st1ng of
maleic acid, fumaric acid, itaconic acid, mesaconic acid, methylenemalonic acid,
citraconic acid, maleic anhydride, itaconic anhydride, citraconic anhydride and
methylenemalonic anhydride and mixtures of these with one another, among which

maleic anhydride is preferred.

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

acid, among which acrylic and methacrylic acid are preferred.
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255 to about 20 carbon atonms in | ength. Another
source of al pha olefins is the ethylene growh
process whi ch gives even nunber carbon ol efins.

Anot her source of olefins is by the dinmerization of

al pha ol efins over an appropriate catal yst such as
the well known Ziegler catalyst Internal olefins are

b AT A O AT o gt

I unsahﬁétbdh&—ﬂuplﬁbﬁii-ﬁ)rmmﬁ ﬁa:aﬂmmgladacmtscmu]ses d:thyslszxerylate butyl
L oSS e SO B i By o
of:st&@ %f fﬁ‘&hﬁﬁ&t' eﬁ’t!ohbﬁinlixhn%g gf 54 a%@n!ltulw tb 'ZB%aﬂfonta’ﬂﬁls ethyl

terpolymer i'n nonpolar solvents. Mxtures of olefins
amﬂabls/tntes Qratiadhexyl ntétl@pla*ﬂzat,ld@nylamet@mdmﬁnwmtepyl methacrylate,

RO GRS e e R e B RS, S P rateate,

' ﬁﬁhﬂ@ﬂt&[&cy]bﬁﬁleﬂ@tanﬁ idictRec ‘ihaléaltBDS e met hods which
are disclosed in the follow ng patents, which are

herein incorporated by reference: Harrison et a

9; dinther etal., US.
Ptﬁent?ﬁgpk%gggﬁé%ﬁgﬁeéﬁd Gnt her et al., U S Patent
No. 6,512, 055. I n one enbodi nent of the pr esent
B iRl I ot A BB S o toms o
COTRRF Gk d&i}%@]kfull @&ﬁe 181[[%?%'[ 16, SRR SatbR) aﬁ@ha(\ﬁfﬁg @ﬁ:rmmal
rein pi C

descri be the terpolyners of th

i oo@igtrhaivable graipninghe foenstf vmyé, vinyhiclane oif a:l]gyhvgadlldene group is

groug %f) to (c). In general, these conponents react
BMPEPHYt er pol ymers whi ch can be random terpol yrmers

or alternating terpolyners or bl ock terpolyners and

can be 15 prepared by known procedures for mak

cﬁmb}mbpbﬁns\@tmnrmmg cgpolymer @) owsisp fem :gaopbz ;ﬁ %pout 40
ar‘aon Q’[Sm% Ef%gaZ)lyo %?&oa%gh ra%o%(ﬁ&)rﬁ{neaé&?mgﬁ?ﬁjs (Refcene
rm nomers

nononers (a
Caneae) bethdecend J&ﬁi ixmereas MOy el -alefids ard €st@g- 1 oleﬁns more

th f di b | d h
¢ ReFaony ow JRaRbaq KLAROHb I R S AT b s, which e
pﬁl@{) E{;@\% ¥s zﬂgllx 6]‘(‘51‘“11%1 G b er Q&%’J’@%&%&Eﬂﬁ@%ﬂéﬁ@ in the range

in or efin, i's 20 preterabl y pol ybut ene.
CHopa;5601br (Im)e art tpesfmm:d; mtheﬁmlmulatrswpglas ar thbirgngg of 200-2,000

| { near al ol.efin contain t

c B ods BRET o9 EorGRGRBL. BPbbOIcyHERTSes DAmap® Pegiel cacking
t 8f PRhHINBRIAX. G%Hermy WhéR¥ Blcfihs Wrde Fornadut Ptehiabd Yarbon atoms
the degree of pol ymerization is fromabout 2 to about

01 lengthgénether sours of elppd p&g:ﬁg;; 1sdég¢tbgleg¢ growt}t process which gives
@gﬁ%ﬁé&ﬁﬁ%?gﬁ 25’ eo?h Jrs of&le%{gal'é 'b? ?ﬁej cﬂﬂlerizaﬁon of alpha

er olyneri za

C @l&ﬁﬁ@ bed ah rappﬂ@pn@te es@ngesweh a@tlﬁ:uwd]lalbio@mf Zlegef @1%195&] Internal
initiator. anmpl es of suitable polynerization
i ﬁleﬁmaﬁr@ﬁémhfr@t«'pj@?cb&x the IxprpsaRRISOT t algharplgléns over a suitable

catalyst such as silica. Preferably, 1-olefins from Cs-Cjp are used because these
materials are commercially readily available, and because they offer a desirable
balance of the length of the molecular tail, and the solubility of the terpolymer in

nonpolar solvents. Mixtures of olefins may also be employed.
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30tertbutyl perpivalate, tertbutyl peneocecanoate,
tert-butyl perethyl hexanoate, tertbutyl perisobutyrate,
di -tert-butyl peroxide, di-tert-anyl peroxide,

di acetyl peroxydicaronate and di cycl ohexyl di car onat e,

or azo conpounds, such as 2,2' - _
aZwigrble polyatefine ﬁmrrprefeannmeptﬂvmma@bars pelplebas ergpprising about 4 to
al anot her Redox
o B0 0 ol ot Jo bty 8 By IR ES a B moleputr weien
i TGM,,) &ft B6m iabod 5!5&6 AkbES0Y @EnﬁiﬂEianiléH of thesg are ohgomers of
butyl) peroxi de, dicunyl perOX|de or azo

. ﬁ Y.lealpo? bugeng, includang isghutner adeofbyanshed isenegs @.f §entene hexene,
R e L TS L S

3 pbontdb ﬂﬁea(hdn &f BMﬂJﬁnylhbnebyalEjrlnmhdmle@@q) bﬁgopropcnes and
reEerence |n.the|r:§nt|g ﬁﬁ osgpﬁrogedures cg
b&IGIRIPIIS PrFapet o PR P 2O B H CHRPRALESAPE S Pamcmaf
d%ﬁg&b&ﬁné}wyaﬂ%'{)ﬁa\fn@ﬁe IfH kb APRY SccofeROIOVIEIA £7 92 604,

whefein a second olefinis enployed in the reaction,

c sorrerpopdiog &k %d’attmtﬁ‘h?e 4éé&ﬁ99sm2nefmdcbl|@du§pﬁef theistafed

y&gg?{glﬁ% é’?ﬁi %gleofor eﬁ%m %/ {):Eeéwgl e)andI er alpha olefins.

C QRBXrYSOREbIE ?@%Eﬂhs hie dRsdihied Immmﬂ Pakhens efﬁommo which is herein
reacting éb | east one nonoet hyl enically

udcRtRred By (;fel@ase ha MW&(W%%%@ the eligamagremay be
t

Ia eﬁ&f gd er h n%%l %La%ﬁ&?; ?)% %%{é&c% p&fﬂ%&faﬂ %bl e
polyner conmposed of at |east 3 olefin nolecules of
D 3BEComues bl BRlBEDH sk iTghcied ekl e R atgd mono-Or di-
MRL PG IR rem&ﬁm n%%lym&fs cfofrﬁ‘a??sﬁg Qhaj 3‘1‘16%1161911: 6?@91(3359(9%'-0]6ﬁn

and haV|ng ater copol ynerlzab e group in

f ergmetfyleneypropylene,ibwytlende mebuiwleae tyd penitang! Theksn eolgmmocan be
iﬂ thelgresengf ofla fﬁﬁy cqi I nit ator %5 US ch
pr8FEPYEREayEt JHBYLSerY ]ﬁEe R ﬁstcﬂpﬁ él?ﬁr?% %ﬁrl’e“’r

PORFAE S6EhRY copal§hleRlofaethtRAE ind/fropylesd) biBiee Wrdlisobutylene, etc.
wei ght ol efin in which a high proportion of

unsaturation, at |east about 20%is in the

a

S BB EL LR SR ot SERB88 stop poms

ohltlsaufghipedfenabl ychai 200 @fginhatdras; gund endré prefeashlly thiongabout 12 to
€§Iule stability in lubricating oils and fuels,

t AR RG® R8N 810MF- has at | east about 30 carbon at ons,

preferably at |east about 50 carbon atons and RO is a

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

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

The copolymers of the present invention Have an average degree of polymerization of
1 or greater, preferably from about 1.1 to about 20, and more preferably from about
1.5 to about 10.
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| ower al kyl of fromabout 1 to about 6 carbon atons,
Wi th an unsaturated acidic reactant in the presence
of a free radical initiator. 30 Typically, the
copol ynmer product has alternating pol yal kyl ene and
succi ni c groups and has an average degree of

pol yneri zation of 1 or greater. The preferred

capol YRR &ﬁg ﬂﬁ(%?l sent invention have the
ggﬁeral %rnu Z B G o RIC 2 HH1

14\ R 13 / 41 wherein VVand Z' are independently
the

ted f ti --OH, --0-. ..
T oS mzRien ealooh ar e ans giondeiEhp spmpomich s
Bﬂdbgirh&?zagfe%ﬂl th thénddt®s Of (aJ LB bnd ARdlcBled (3 theFroup

are sel ected from hydrogen, "al kyl of from
apwsistingob 10 about 40 carbon atons, and high
nol ecul ar wei ght pol yal kyl wherein either RL and R2
are hydrogen and one of R3 and R4 is |ower alkyl

hawi ngad al@m \&bﬂtﬁthel' ah0 af ROyt alﬁyl@:ﬁ{eb Wheﬁbtthéfﬁlkghgfohﬁl & hydroxyl,
other is. hi nol ecul ar_wei g E@3 al kyl , . or and
R4 ar e Ry glgwwo eralkexy Fa Sa ip smqueﬁetpteéi i containing

PSVLPgﬁ%ﬁH#%cufgid%gFg%?mﬁgéggﬁkatOns and the ot her
Suitable monomers include the following: viny! and allyl alkyl ethers where the alkyl
radical is of about 1 to about 40 carbon atoms are also suitable, and the alkyl radical
may carry further substituents, such as hydroxyl, amino, dialkyamino or alkoxy.
Examples are methyl vinyl ether, ethyl vinyl ether, propyl vinyl ether, isobutyl vinyl
ether, 2-ethylhexyl vinyl ether, decylvinyl ether, dodecyl vinyl ether, octadecyl vinyl
ether, 2-(diethylyamino)ethy! vinyl ether, 2-(di-n-butylamino)ethyl viny! ether, and

the corresponding allyl ethers.

) an alkyl amine and an N-alkylamide of a monoethylenically unsaturated
mono- or dicarboxylic acid of from about 3 to about 10 carbon atoms where

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

Another group of monomers comprises C;-Cyp alkyl amines and C-Cyg

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

octadecylmethacrylamide.

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

atoms;
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Copol ynmer (ii) may be alternating, block, or random
In a preferred enbodi nent, when nal ei ¢ anhydride is
used as the reactant, the reaction produces

copol ynmers predonminately of the foll ow ng fornula:

wherein n is fromabout | to about(é 0, pr bl )
f r om aBagthepgrogp ghmepopgrs lﬁ@}#éesrihef loxing N- C&H%Wmldes of
2 to a?&g&gﬁg a4 ¢ Bom Reue ? 9!?1&% @% f aﬁ)%llse hchiths N-

yl o

from omer a rom a ut 1 fo about
6 car bomyﬁbmﬂe,d\rhmgheﬁ nmnﬂr)dﬁminaxmdneNghnylpcﬂta}raidcyN-vmyI -N-

\émngr ;'4{}}6 N[ %%m#ﬁﬁr‘”’%ﬁﬁghﬁ; iﬁnﬂgfg -v_uL‘ryf—g?lgs E)%%pxonamlde

car bon Rﬂﬁ tdenpdder is high nol ecul ar wei ght
ponaI mﬁgggnd R4 are hydrogen and one of R, and

R2 is Iomer 5a|ky| and the other is high nolecul ar

x@bgm argg é %Fstbtp{gaf e n on aélggé]h& g?éh%cfléhg)rognd Another

at oms - GFrRHF B{(ﬁﬁﬁfeﬁﬂlh&’lud&s ﬂhe gshtovahg-vad] eanbmmds of nitrogen-
atons) Preferred hi gh nol ecul ar melght

0
gr oups comainingdeisesyilese pushyds NpvawyHEidspiss ﬁrrfe§m6¥hyllmldazolea
pol yi s e havi ng nunber
aver ag gpﬁ%ng&ngﬁ%g$ﬁﬁ¥Qﬁ%&g@nhﬁﬂé%out 500 to about
5000, nore preferably from about 900 to about 2500
Preferred | ower al kyl groups .inc

e{iﬁy| . atlepd opg ool e iRe @%? FQ(WID%‘}/ %tagrg or at least one
i ncl ud ﬁp@gfelﬁyllcon@ngﬁgﬂ(ﬁﬁ' Lg% (BaB8b @360 ¢abbA BN and having a

ol efin 'ymers i ses the pol ybutenes, which are
15pr ep&rminad yomﬂmmabieagnoon intheifembof e wiayl, Viwdidene or alkyl

polybuten re readll r
mat er i MY lag}q STRTR iy urteﬁ @ke €q kprm/@%agth% oleﬁI} ecmployed is not

Di scl ogty @shelRMELALRMNE %@dﬁﬁ)m{@), for exanple, in
U.S. Patent Nos. 4,152,499 and 4, 605, 808, which are

hereln i ncorporated by reference for their

Silctalg Ebozes’f r?s]:j:tog}l#r%?‘ Q?C%lt E% 3&%%%% SorrdbF 5 e?ér%l? qrdfm a%out 810

I'ns are use to provide’a
Mab&a Boasarboai afdths, sGiH assdicuind, otiaiehe, iontatibrene empmlym of Cao-Co4

Preferably the 1, 1-di substi.tute fin, has a,nu
boledias phd 64- Emoholadms: P rg@ul{lgq a(ﬁ%’(ﬁq 3 arg o E'J?own as alpha

b %ietﬁéz U\Lvﬁfl bﬁr{rﬁ%‘e‘%}é}ag% gr/llio'slg% ue%})t}@(tg%ltétk' ﬁrgﬁﬁg E;h%fe iofl flofn #bout 28 to
nebhlytl 560myd px@ﬁan&dpwith insleundar verights pethprasteeod oy dewt 112 to

ol ri zabl e pol onpris
PO B e R e B it R Sieupd e QR b the thermal
%ﬁmsga(ff ‘ﬁfa!fﬁlli“ivaﬁ |n%fy' Bt endpiByéd. ahensrllg, th:sarolelﬂﬁisg‘hﬁge from about
I n In the preparatlon of the copo
t hietopbelﬁémcarbwmwrn@m lsngthofAngikes soureert] Whﬁ&#@ﬁr@ H%&ﬁ ethylene
l en process Hhic hgelversee%lélxll tnhﬂl%elc QPESSIELRN ArSthe PRt Eof olefins is

by the dimerization of alpha olefins over an appropriate catalyst such as the well

)—I

known Ziegler catalyst. Internal olefins are easily obtained by the isomerization of
alpha olefins over a suitable catalyst such as silica. Preferably, 1-olefins from C;0-Cso
are used because these materials are commercially readily available, and because they
offer a desirable balance of the length of rhe molecular tail, and the solubility of the

terpolymer in nonpolar solvents. Mixtures of olefins are also suitable.
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30conpatible wwth mneral oils, fuels and the |ike;
and the al kyl vinylidene isonmer of the high nolecul ar
wei ght ol efin conprises at |east about 20% of the
total olefin conposition. Preferably, the alkyl

vi nyl i dene i sonmer conprises at |east 50% nore
pPeﬂEWamEﬂﬁﬁWwbwstﬁ O@b of the total olefin

ggng&& tv%nﬁt%@ﬁ A P%ggﬁ%ba{gglmcg%ng@er L O e
Madsefibddin thehrd richidand baaivt iamie:dab, thesahethods Witiabate disclosed in

per 6 carbon atons, al ong the chaln referab
| thedellomas prigpishwhish are heapiparcospeRisd ETeRRe iBﬁE?‘H‘ etal,

A0S aRAL b S3761. 0. RIS LEM, 18l pdy ﬁ% B282798! arPNGonther et
anch per 2’carbon at ons al dng t ai n” These’

bﬂaﬁﬂﬁeﬂm&h&kn6ﬁﬂ@ﬁﬁﬁs may convenlently conpri se.

pol yal kenes prepared by the polymnerization of olefins

of from about 3 to about 6 carbon atons, and

PIEE R & MihéR @fﬂle%frés%ﬁt ﬁﬁ/eﬁt[&ﬁﬂlé‘@@!ﬂyﬁeﬂ@acﬂmlﬁ a flolyalkenyl

carbon atons, nore preferably from propyl ene or

i mmwméndm@mm iCbesepeipy hmary aglcemppssdj af gt least one of

n 1l-ol efins. The branch may be
OPP%FﬁSe( ﬂt(c dgscgﬁjgﬁty“e%%ar bon atons, nore usual |y
of fromabout 1 to about 2 carbon atons and

preferably nmethyl. The preferred al kylvinylidene
i gmeailm &rmpnpgbgneas ﬁ%@wmvelﬁmnaoﬁwwﬁ%sr RRsriEoRQBFRSFom cach
fena If
Em 35BS B YR P g i cante
Uﬁmdoﬁlae@bgrﬁiﬁﬁoﬂ eﬂ&rrmng ftqm&llymem‘ oﬂmmme@sbamers and can be

i nvention are polylsob s whi conp Qﬂgq east bl
BB OYkOP R REDKBNTES T ENREC wrr@. g 155 possible to
| ROHEL 4 ar%efi yﬁgrgg e%f%& él?ﬁ%fs \ﬁlﬁ@h”ére%r{?pﬁgéﬁ SGhéhomers (a) and (b)

pret ast out 70% Suitable
pmh(ymendnnere @sanit njc)l depbhugéa)p Mpmma@y&l@ apid ggster thereof

T

p%&%ﬂ @ﬂf’a&wahﬁc hﬁg@hd@ mﬁpfbrtehﬂ(fb) i the U8 dﬁqﬁ)}ydieﬁn is
atent 2,499 and 4, 605 808 Preﬁs |on

pre@apbiwnbzrbu(em Cupeonest @ the BYPEO-0kd} iggar alpha
resent rgggy reactlng an
eﬁ com%g.‘m Héﬁgg PUr ajtt%c}l% acl |?ﬂrlgéallct ant in the
presence of a free radlcal initiator. The process of
t he preparation of copql yner ill I s descri bed.

e Beshe o paly PR ORAE TETpp LI dsB93n ViRY GHET S ViAS 8RS

| PEALR h%%egeée Bthlgﬁféﬁgaﬁ& is EHneMdul 25 b mrm general,
reactlo e co at a tenperature of about
%ﬁ‘olymeaﬁﬁgudze G meizfien dbtryases anhg lpolymes@@iqrptemperature
about 160C. The degree of polynerization is inversely
prYPEPtY onal to tenperature. Accordingly, for the
preferred high nol ecul ar wei ght copolyners, it is

advant ageous to enpl | ower reaction tenperature
THée tapcyinerizatmp 1@@0@%@@@@@ & mesence @ﬁ]ahqulqagle fg@trﬁdlpﬂémt}ator

7 BB OF iRy e AP A i AL oo SRR BRLOAAE, Ltk as

orare"co
I adritity] poghitae, tsﬂbdtqud:r@éo_cemOmeatettﬂmtylpanﬁneﬂ]at{mcete

tertbutylperisobutyrate, di-tert-butyl peroxide, di-tert-amyl peroxide, diacetyl

peroxydicaronate and dicyclohexyldicaronate, or azo compounds, such as 2,2" -
azobisisobutyrontrile. The intiators may be used alone or as a mixture with one
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5 Alternatively, the reaction may be conducted in a

sol vent. Suitable solvents include those in which the
reactants and free radical initiator are sol uble and

i ncl ude acetone, tetrahydrofuran, chloroform

met hyl ene chl ori de, dichl oroethane, toluene, dioxane,
cmashesbRestos ve-initiptosimey alse be presitk Brefosghlythe jpatiator is a peroxide

BB e AR DOl ] BRI L5 R, .
pfseﬁlﬁyl&iﬂhkz typeeinitiars tmecddamtfamplﬁpﬁhﬁ ol o thobdiis: d‘o@blj?ﬁiirs are,
enerally used in an anmpunt sufficient to

d
Zf”eg GrEndr(desigt RIS Rtent a4 byt S 6. hercby
gxlfpb{% :%?’refé‘f‘e Qw&%free%ﬂe@y afé)@ ug%?édélrccs%ﬁlcﬁ% used to prepare

on 15as 't he oes not
ctmmodiymers dish phteeﬁstakotdasdnhe rtvewriterd imtibtors. he free
radi cal polynerization, e.g., sulfur conpounds,
antioxi dants and the |ike. In general, the
COBRYIYIEY (i) @hbRh # 3RoREolefihtid &hSyRYinaRY rdab@sh, cathe epared
initiator. Such initiators are mer known in the ar
Honibe same mpenee hpFepelhoherf(ipwhichds described bdlewor may
20be influenced by the reaction tenperature enpl oyed.
The preferred free-radical initiators are the

peopuiiiderdiype pol ymerization initiators and the
azo-t pe pol ymeri zation initiators. Radjation can

alnsaother eraberlimsnt ofithe pregent Feptiom thegppolumaeg ssaciagtiis 5
T

TR AR LA ol e -
f monadactoxRi@adid bR dPertharcef, RiéZ Ch-ﬂzadmarbogdm azid, anlchide or ester

and .3 js.selected fromthe consi stin

erebband Ghd st obs gomene Lo RS RD g feps 3 olofin
CﬁBIeQﬁeQéﬂﬁ'ﬁb&er@@T G Bkahchd ?ﬁBFG'ﬁ%QJﬂﬁOBY SBRE RO MWbut 10 carbon
aryl, and acyl radicals, carrying, 30if desired,
stbws, ltaumgtasmmhﬁh a*a@agﬁaﬂnolge!nisr weight Mﬁpéfrem@@ut 112 to about
p xi d s anlude dj er oxi u

e R B ol Rl topf X o, vinytideme
Odsxfbﬂlfyl Sriﬂyihaéﬂeegr@@ﬁ xthd Resentfeiofa frae ridicalayitiatos
limting, include benzoyl peroxide; |auroyl peroxide;
other tertiary butyl peroxides; 2,4-dichlorobenzoyl

PO B HSESL lR AREH A Sy ARG reacing o
h’grelzrctxpérlngh dwlectiae teydhp etedixyic avthdnabigh prcmortncarqf unsdtytation, at

erbe the 5li The.azo-type conmpounds,

PSR aPay 2he7 iarpihs Apriavidns SORGRERIRR Bloni 111 1o, ar e
al so wel |l -known free-radi calCHy onoti ng materi al s.
These azo conpounds can be de¢fined as those having
present in the nolecule gro -4\ 1=N-- wherein the
bal ances are satisfied 10 b rgani ¢ radicals, at
| east one of which is pref attached to a
tertiary carbon. O her Itable a R, conpounds
include, but are not limted to,

pWheBRIgEna Redir@zo sk yndrfsubarteled IaEktyBof sufficient chain length to give
p-t ol yl di azoam nobenzene; pbr.onmoh enzegedlazonlum

h% Fesuiting mc&%ﬂ%ﬂﬁ@ﬁéf larlabrm@élﬁg R limibns Rp gengraljy bas at
[

Ukt BN 30 oo oy RS ARSI RA DU E R ccPor AT abdRs i o

Pawler &kmpl (!flfﬂyn alidhe laopbodt Gofarboni dioms, cthft m m’m‘piuaygzd amdic

exclu5|v radlq% 8 f urse, depends to a | arge

SRfe 8 retheend ShaBrepdieal SHAE, Choeon: t e hi gn

nmol ecul ar ol efin used and the reacti on conditions.

The usual concentrati ons of |£5t|ator are between
0.001:1 and
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15

20

20 0.2:1 noles of initiator per nole of acidic
reactant, with preferred anmounts between 0.005:1 and
0.10: 1. The pol ynerization tenperature nust be
sufficiently high to break down the initiator to
produce the desired free-radicals. For exanple, using
bé"npioyllly, pierqmpbkymemrctduet 1215 altﬂhaﬁirg nniyalkleGrMcsumjnic groups

W$Erature caagge out oC a about 90C,

P40 BEY ﬁe‘é %8618‘&8 Bo#t? Bc hi gher and

Iomer tenperatures can be enpl oyed, a suitable broad
range of tenperatures being between about 20C and
aBbeprefang copplymept @) ef the graserfjayeation baveide gesialabout
59 d about 150C. 30The reaction pressure should be
suftircrent to maintain the solvent in the liquid
phase. Pressures can therefor2 vary betwsgen about
at mospheric and 100 psig or hjgher. The Yeaction
time is usually suffg=eient thteauhﬁ i R t Re
substantially co [
reactant and hi ar—dael ®leti
copol ymer. The reaction Fimdlis suiFable bet ween one
and 24 hours, witth preferred reactiggn gj mgs between 2
and 10 hours. 5 not ed above, the subje t reaction
is a solution-type polynerization reactign. The high
mol ecul ar wei ght olefin, acidic reactant,”solvent and
I - -0-
SRR 0 4502, B8 LR S or b o pn. -0
t etk yliog bakem tc%eﬂieaare\mbg i foomef suaciaivdinhydretlecgroem atia nne or

B i Rypis et e SFsF ea S hEroetn el Sdimmebay 1 o
' Hb@ht RAL&RoR X@hﬁ%ﬂmgﬁ ﬂdl&uﬁk %lgﬁ@ begHikar Wﬂ@bﬂhﬁther R1 and R,

olefinis added all initially t m xture of acid
r esdtydrigen and onaooRs @ch@@ IQPeqmalkdl havies fpgrabanl lembartt 6

ht olefin_ca erm.t.ten
c SHEPh oS A 5 e s BB Rt U gt Bty B oy Ry and R are
r ‘ﬁ?@ﬂo?&l{ SdB¥ IR, GAIR), REldweNalRYNRkingrfEen sbodtdrto 6 carbon atoms
exa , acidic reactant and initiator may be added

t@nﬁﬂgwﬂW®ménaharﬂqgkm@wgﬁﬁp ovakyh in the reactor. In

anot her manner, the conponents in the reaction

m xture can be added continuously to a stirred

I €apblymenif)inpond alteneitiag rdoaky at rapflom. porti on of the

product to a recovery train or to other reactors in

series. In yet another manner, the reaction may be

Ca E?Fe%rpédtenaﬂ?)dﬁn&ﬁt G herPERSShy MRRYIS uftd Rehdeallant, the
ular weight olefin is added initially to the

r egection prodnets chpelymes medogiivatelyad thmfollowmedorala:

initiator are adj;? gradual Iy over tinme. The reaction

can al so suitably e plage in 8 t ubul ary type
react or where thejco aqged at \one or nore
poi nts al ong the ftube. |

C———C

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

preferably from about 2 to about 10, and Ry, Ry, R and R4 are selected from
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Copolynmer (iii) 25 In one enbodi nent, copol yner
reactant (iii) is obtained by a copol yner obtained by
(a) reacting conmpound (0(a) with conpound (i)(b) or
(0(c) in anon-free radical catalyzed reaction in the
presence of copolyner (i) or copolymer (ii) or both;

orhydyogeh,)lowandlhytaf igne apoit § ieabut $ carboe atvoisyand highef molecular
or_both with the non:fr radj cal, catalyzed reagtion, - :
et ol e b RdcspiRanang ops S wfk s
(11>¥v6 alk A Biating BR@ AbAUR 1 @b akeRipBlciivBh afdnisiahd the GthaGE iigh

for the preparation of copolyner (iii) is described,

f grolestBarpyaightipelyatisnl o5 BpandRs ae hydigee arpnepif Rygnd Ry is lower
6, i.ch .l eikn.i d by reference
iﬁﬁgéggéﬁFf%%¥%hngﬁﬁng%%%ggéﬂggég®%§§ﬁabove, any
unreacted olefin, generally the nore hindered
olefins, i.e., the beta-vinyl| e, that do not regct
kTP il BE AR NPT o Bl e bR Esrbon
%gg}?&é %Ee‘fgra Il ekt Cﬁ%{neff{) {88 ms)OPreferred high molecular

- I carboxylrc acid or an anhydride or ester
t heeiglafpolyatige prdupe nchaldipollisobotyd groups $referred pagisotadyl groups

RS ST SRS, B D g 500t
10g06 %@&Wéff:ﬁbﬂﬁﬁ&n%ﬁoﬁ@%ﬁ@ Bkt dSOm Préferr& lowaealRof groups

¥

under thermal conditions, i.e., at tenperatures of

f rioshudbwathyl 80IGthd; especinllppotrreitiese alfon graups tislugdeanethyl.
simlar to those used for preparing thermal process

PI BSA. Optionally, this reaction takes place in the

prEpamicalafl prefetdddlgssatiotkfingistyimas canprisenite mtybatenSgevhich are
for exanple U S. Patent No. 6,156,85Q. 15 tio.aII,,lbl
a Penayechy prlympRzation @t {9baiess dihgss Rafebuiengs prgdeadily pygiable

Db ARD AR Dol B Mo kiBhl fi B2 B UTRIBAT, dhiRof wil
| tbel foumd Cassaimyld, in UiS PalencNohd, 142489 end €403.808, verich are herein
hi.gh nol ecuyl ar . wei ght ol.efin so as.t ri t.heminto

| ifleorapraicd SR aelerenee ?qr CRITHIERE ‘ﬁ érlﬁ?-@? poISpEieT

reaction. I't has been 20 found that the sol vent nust
al so be one in which the resultant copolyners are . )
s dhrefsrably, Sui-diathstitged olehnsare wesd igerovidga high amalpaagveight, o1l -

or_ar t,i.c..hydrocar bons..havi fy b

oo RAERN 5 fEbSRgnaRrady 1S #-3haTSHo Geff ol Pthmber

5 £afaeM,a8qrEn abid 500 galhtsbus 8000 &ne gadiculphiabiseful 1,1-disubstituted
di hal ogenat ed hydrocar bons havi ng from about to 25

abdefin & ack}-gisubaiteied PplyisoRpiylEag) Weh pr Bely hxidereom

about. bout 3 carbon atons per nolecule. By
"Ié@ﬁﬁ%@ﬁﬁgﬂﬁeant l'iquid under the conditions of

pol yneri zation. In the dihal ogenated hydrocarbons,

TR G TR M T

S 0%%&151 thiBHSE dBfea YRS bAh thble@hr WeisHQ)idf. tine hg@! blecular

reactant and high nol ecular weight olefin in addition,

t oweilght olefins used in the preparation of the copolymers of the present invention are
of sufficiently long chain length so that the resulting composition is soluble in and
compatible with mineral oils, fuels and the like; and the alkylvinylidene isomer of the
high molecular weight olefin comprises ai least about 20% of the total olefin
composition. Preferably, the alkyl vinylidene isomer comprises at least 50%, more

" preferably at least 70%, of the total olefin composition.
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30 resulting copolyners. The volune ratio of - sol vent
to high nolecular 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
fromabout 3 to about 6 carbon atons and the
saturated dichlorinated hydr ocar bons havi ng from

2 S8t hign SRl et S s B L A i SRR R oues yipe

| girfarele mdietiula Rﬁn%lﬁ& and &intiRde holeast oli€bRAESper BUAIboAStoms along
acet one; net hyl et hyl ket one; dlethylketone and

mierins aw.fﬁrgbix at ]@ﬁfﬁ ong bpansh peid £EbeR PR alops the, chaine And
a?ﬁmlgglgfelﬁ gfef(g)f% tggtechel% rf)g a%8ﬁt%%@%ran%h pgllaic E’c}}%l‘%j[o along the

focarbons, such oronet hane
dchiniTieed hﬁﬁﬁied]chblmaﬂ&:ﬁrﬁ-mi}} mm‘ratlhlal}ecompnse polyalkenes prepared
1, 1-.di br onpet hane; hl or oet ha

1b@ the palysIzataR ﬁgoleﬁn%o TR ?)tr%tﬁglggut 6 carbon atoms, and
15130ft?raﬂk B ADRAEAPEN Eom hbdu Qreﬂ’)m?t Rt MbRE, URBNore preferably

2-di chl oropropane; 1, 1-dichl oropropane;
1 ﬁﬁﬁdpropﬂomwlscﬂamjdmel The eddjtign-phlyoretipatdpaleéins dmployed are

di hI but 1,5-djb t ane:
1I é TG fé’% glFﬁ ,Tthg ﬁ’éﬂnch flgag’ € %3:{ gt%ougﬁ q? ﬁléougé 8(37"@0“ atoms, more
SU&.{MI?%{' fﬂ%ﬁf%%ﬁﬁm Meued R¥IbeE LaRe: mﬁ%r&&%b%ﬁ&hyl”er

is conveniently separated from sol vent and any
unreacted aC|d|c reactant by conventional procedures

Slf’ﬁ@ 1%%8@@6%1%'1 on&er cSPX)?igés a%g’ hﬂ/ll 89 Eﬁ]ileisnly}]i&ene isomer,

prec esire

agond pre&mﬁmp theagethglvigMidengmymbe used during the
reaction. 25 The polyi sobutenyl succinic anhydride

(PIBSA), which may be directly added to copol yner

r‘ . .

nonpesegplt brelpddilikh nloto BT SR ¥R PR pREaR e

degmllpsead ofiitehiresenfForverdionmpd polyishimrtends svhachneiniprise atieast about

t |, process (see, o
B O TR T i i S O Al pashabout S0% and

PHFEHR LR at 1Bad aborld-79%. Rakient pol%’%ob&eﬂe%gmﬁﬁ&) thost prepared
conbi nation of the thermal and chlorination E pesses

( weing Bé; gatalysis S hepyepasatiagoof ssc@m@ymew)tene@am
SLr . t e s
AR Pt TR M
( deerib&l @.U.SUPHentPadscnfl SNas9 abd 2865,308 and
5,319, 030). Such 30
Preparation of Copolymer (ii)
As noted above, copolymer (ii) of the present invention is prepared by reacting an
olefin and an unsaturated acidic reactant in the presence of a free radical imtiator. The
process of the preparation of copolymer (ii) is described in Harrison, U.S. Patent No.

5,112,507, which 1s herein incorporated by reference in its entirety.

The reaction may be conducted at a temperature of about -30°C to about 210°C,
preferably from about 40°C to about 160°C. The degree of polymerization is inversely
proportional to temperature. Accordingly, for the preferred high molecular weight
copolymers, it is advantageous to employ lower reaction temperatures.
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conmpositions include one-to-one nononeric adducts
(see, e.g., U S Patent Nos. 3,219,666 and
3,381,022), as well as high succinic ratio products
adduct s havi ng al kenyl -deri ved substituents adducted
with at |east 1.3 succinic groups per alkenylderived
substituent (see, e.g., US. Patent No. 4,234, 435) 5

oy B BRI b o bR B den

agcidiceA@aR dnd thelfred radidhlanitialR ardoohfindPi9. thd Poper ratio, and then
process is further discussed in U S. Patent

5 sthued gole fegetianiempergtrdher e t he succinic ratio is

less than 1.3 and in EP 0 355 895 for the case where

the succinic ratio is greater 10 than 1 3 European
Am})ﬂehmﬁ'wlg)ﬂ:he E%cﬁoxﬁﬁi&y&é%oﬂhﬁ:tdﬂﬂn& soB/énf3 8i1i-talﬂﬂ sbltkrs include

P tent No. 23,417 disclose a procedur
5¢ H’eWB'G )‘f]FFalleé(Ft%ma ggq: Rt giltﬁﬁt?fr%ﬁﬁés{) &@}CEWE Acctone,
i B

e AP LR Aomafe LB Ehjometiane, uluns, doxane,

ene p kyl ene succinic
anlhiymblentenw X)dherms,smdhaé hkae Aty |thr mﬁctmn(is b@nxﬂiescmis‘éld

%‘Hﬁ%ﬁﬂw GBSt VBT et af GpRar it pgerh et to

PHRR8dRLE biiddid Jorfnk88nd®ls ehbANy ed iH-aR-anfddhefifficient to
No. 4,234,435 teaches a preferred pol yal kene-derived

seisurd effielsnt oo with a number average (Me) in the

range of from about 1500 to about 3200. For

pol ybut enes, an especially preferred nunber average

( Mixproatinge, ths rdacosn 8129 bt cdddifttddon ahiilukni2 408 as Mihéal oil, as long
pat ent_al so teaches that the succinim des nust have a
s@cide dileent doppnesicotain epstitugnts thatiyerigrg withghe free gadical

S be- at e ui val ent

B gl p e Ao lES Bh ol e LEE ot
preferably, the succinic ratio should be from1.5 to

Hoisuged e buw EtinaRaa R i SHEEhY wik i adical ftiaor. Such

2B ASQ af3Relt KNS B th@lahemﬁbvebléeﬂlebﬂoicg Sf BEERAIA! irftfhtor may
are et hyl ene and 1-butene copolyners. (B) The

Pb¢ indluneged Aysherdacti@otepwperadurs @miplossde enbodi ment  of
the present invention, the copolyner is reacted with
a polyether aromatic conpound Typically, the
POhy ieleteddr@n@bical mampayat e bérohleaypd pdlj%lasltlzdti\aﬁ initiators
functlonal groups each_capabl e of reactin
b8 AR RpeineaRsTizaen gutiaprs Radiaden cagral gl&.ﬂss%%wnﬂt@te the
e or ester thereof, or mxtures
gggggﬂhégil€able pol yet her aronatlc compounds
|nclude but are not Iimted to, the foll ow ng:

P et her tic Compounds rived.fraoman Ar
A PO RO GAL T e GO ETiBP Bp el organie
AR AR 1He CROROAHLIAS R‘?ze@OR%dwﬁér@"R;?ﬁ Ay QBiniCradical and Ry3 is

conpound cont ai ni ng a | east one am ne group and
mmdfwméh@gﬂoymchwsurg crfél;yétﬂgen maban}r @g@uup mrgilwl toth Ry2 and
t ere r d

b
R R R i o Rt AT g Eh S8

if desired, substituents such as halogens, etc. Preferred per0x1des include di-tert-butyl

acy T Xééﬁs Carrying,

peroxide, dicumyl peroxide, and di-tert-amyl peroxide.
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Exanpl es of suitable polyether aromatic am nes

i ncl ude conpounds having the follow ng structure: R2

15Ri - Fig. | in which A represents an aronmatic amnic

noi ety wherein the ether groups are |inked through at

| east one amine group on the aromatic noiety, Rl and
RBxamples efiaheasuisahle peroyilengerich i ng/wvay aellanijing, include benzoyl

aral kvl ., or _arvl .qor. m xtur.es .t hereof . . R2 '
ahdorlepostS gl MG s R4 s obenzoyl
Cpabaide] tialy WY BB petodide; 20Rdhe Bydrapdroxidat disttydperoxide;
m xtures thereof; and a and x are independently

i pactd dydropergnidsbigthy iperexyspdanategertiary ity nappenzoafe; apd the
-1 9. 11 25in which A represents an aronatic

amnic noiety wherein the ether groups are |inked
through at | east one amnic functionality on the

BB SR 2 Pl BB ot e

Ml Rh6wn HRersatal peoxﬁ&%(éﬁlna@ﬁﬁlsi THIRP SAFEHbINID EADY Eefined as

fromabout 1 to about 50; and x and y are

i theeplavireresent im thg erodechiteognotp t-O=AN-- wherein the balances are satisfied
by organic radicals, at least one of which is preferably attached to a tertiary carbon.
Other suitable azo compounds include, but are not limited to, p-
bromobenzenediazonium fluoroborate; p-tolyldiazoaminobenzene; p-
bromobenzenediazonium hydroxide; azomethane and phenyldiazonium halides. A

suitable list of azo-type compounds can be found in U.S. Patent No. 2,551,813, issued
May 8, 1951 to Paul Pinkney.

The amount of initiator to employ, exclusive of radiation, of course, depends to a
large extent on the particular initiator chosen, the high molecular olefin used and the
reaction conditions. The usual concentrations of initiator are between 0.001:1 and
0.2:1 moles of initiator per mole of acidic reactant, with preferred amounts between

0.005:1 and 0.10:1.

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

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

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

Pressures can therefore vary between about atmospheric and 100 psig or higher.
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71R3_Ris76 H/ NA" \ON\ HO x 1H2 ACHO / mY R2aR5
Fig. Il 5 in which A represents an aromatic aninic
noi ety wherein the ether groups are |inked through at
| east one amnic functionality on the aromatic :
noi ety; Rl and R6 are independently hydrogen, alKkyl,
alTkaraaktiomtiat kispalby sudfiyientan resukdtio tlmﬁ;ubﬁattéﬂft& com,lete

R3, R4, a R5.are i ndepe t ro k
AT e GRS, PR gh et B, olffints Cipolymer. The
Motk i6re8mE DERfMIe bBrwRRf ofe 84£24 RABRSAHEHE Y re@Reaction times
integer from1l to 4; and x and 10 y are independently

i hetewgen 2 ahd dvhewsut 1 to about 50; and mand n are

i ndependently integers fromabout 1 to about 50.
Furthernore, in one enbodi nent of the present

| Pg@biddabovd, IR spBje¥Beh@ionds QMtlsn—wﬁelp@lyn\Mﬁ%@d)mrdaﬂﬁm The

powget her is capable of reacting with a
duglparweishl eleding peidwaeaciant s 9bfeatand igjtiator can be brought

d'to%g"%]g gl‘glbl@hgrgr y-fid ﬁjlﬁ)o?tranteﬁ&%f s drl ﬁftﬁ%&e ccﬁﬁ&t %?the high

t ernat’i ng copo
p rrm:dnedlar ovefoht olpfie pad acngmpedcyzﬁit frethe rpyﬂemxemﬂayfr@madmal producing

can be, found, .for. exanpl e,
amgsepialy e renglion, f‘@reﬂ@gfwe Cfuhg B‘B}S‘\}‘@‘Fﬁ é?tgﬁéﬁt%n where the
AR &S0l S r Wessht Ik itk §dc!té?%§ﬁhitf%2% Y nhfmﬁeyaﬁalaﬁﬁé Feabhant,

by reacting an aromati c am ne conpound, such
amﬂllatmsa,ndwplvmtan tla& lngh amdeadrdecigo rqlnfmﬁntb@ aﬂdjﬁrdmtermntenﬂy

Bt dhRsl S watar ParRivEy e TEGRRETl be cgbined in other

aBidetsfor eE&Ih;ylle OO FeallaR PY FiNRitR AR RIJER D kB dd&ular
25 used to form pol yet her groups on the prinmary or

swetghtielelin i the sepeinrsin appthenmagnanike icemppnants wdhpraasiion
:;gﬁx i.u% cql] 'BQ d%é%%%&m{%&gﬂ %Ssh?xfed tr&a%to? %1% coﬁﬁﬁuous removal of a

I es can
I poktioh of theproduat foQircOsveey ﬁﬁmair kcy bﬁf‘et ﬁﬁctot:stm Iseﬁesnljn yet another

! ren%rqgflzrqtﬂee ?ea\gﬁ(l)rll mlé)r/] %\é\@mlrxgd tollqr? maar Igatch process, wherein the high
molecular weight olefin is added initially to the reactor, and then the acidic reactant
and the initiator are added gradually over time. The reaction can also suitably take
place in a tubular-type reactor where the components are added at one or more points

along the tube.

Copolymer (iii)

In one embodiment, copolymer reactant (iii) is obtained by a copolymer obtained by
(a) reacting compound {(i)(a) with compound (i}(b) or (1){¢) in a non-free radical
catalyzed reaction in the presence of copolymer (i) or copolymer (ii) or both; or by (b)
contacting copolymer (i) or copolymer (ii) or both with the non-free radical catalyzed

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

Preparation of Copolymer (iii)
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Reductive am nation R4 in which R, R2, R3, and
124 are independently hydrogen or al kyl contai ning
fromabout 1 to 6 carbon atons or m xtures thereof.
SExanpl es of other aromatic anines which may be used
in the present invention to synthesize suitable

p @ﬂ yr@wse forghoprgparetiemdimepolymer (idis istdescritsi) ot p¥gaple, in Harrison,

A0 Halis? R RTS8, I s HERA RRBISfyoy Mference in ts
-Hmab&aryl, or a branched or straight chain

hydr ocar byl radical having from about 4 to about 24
carbon atons selected from al kyl, al kenyl, al koxyl,

aﬁ?kﬁ}éé& eB éﬁﬂ#ﬁ% anﬁ(n?n)e%ae 1eﬁn'\§*g1erallyltll1<ey 1|nore hlI(I:(Ii_%ed olefins,

-ial ﬁie—betd-ﬂnyludmnwthardomoarﬂ&cmee@b*whhﬁ’@ reonogthyteniclly
unsaturated C3-C»g monocarboxylic acid or ester thereof, or C4-Cpg dicarboxylic acid
or an anhydride or ester thereof, under free radical conditions, are reacted with
monoethylenically unsaturated Cs-C,g monocarboxylic acid or ester thereof, or C4-Cag
dicarboxylic acid or an anhydride or ester thereof, under thermal conditions, i.e., at
temperatures of from about 180°C to about 280°C. These conditions are similar to
those used for preparing thermal process PIBSA. Optionally, this reaction takes place
in the presence of a strong acid, such as sulfonic acid. See for example U.S. Patent

No. 6,156,850.

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

found that the solvent must also be one in which the resultant copolymers are soluble.

Suitable solvents include 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 sotvent to high molecular weight olefin is”

suitably between 1:1 and 100:1 and is preferably between 1.5:1 and 4:1.
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10 (b) fromabout 1 to about 10; and R20 is

hydr ogen, al kyl, al kenyl, al koxyl, aral kyl, or

al karyl, having from about 4 to about 24 carbon

atons. Particularly preferred N-aryl phenyl enedi am nes
are Nphenyl phenyl enedi am nes (NPPDA), for exanple,
NSpitady bohtcmts mhhxdy Itlmmmiln*épg from about 3 to about 6 carbon atoms

| en

NEFib g Feriras RO aREn PSR iy Appat o about 5, more
Ffélﬁﬁﬂm benpd kgl NQeo abBRS! c4#BsH é(t@hisVeS of NPPDA nmay

so be’included, such as N- pr opyl -
-phenylphenylenedlan1ne an1nocarbazo|e repr esent ed
b he ch
Fab Bt Bh il bU i Pt B MRRERED,
alkenyl rad|cal havi ng fron1about Ito about 14 carbon

at ons, am no-i ndazol i hgn epresent ed by t
f & mul lsetonernSlwh. hagebeme; gethy Eﬂw@&s% 1H, > an

radlca hﬁX &&m§% about 1 to about 14 carbon at ons;
and n1nonercaptotr|azole represented by the

fornula
2. aromatic hydrocarbons, such as: benzene; xylene; and toluene;
3. saturated dihalogenated hydrocarbons, such as: dichloromethanc;

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

dichlorobutane; 1,5-dibromopentane; and 1,5-dichloropentane; or
4. mixtures of the above, such as: benzenemethylethylketone.

The copolymer is conveniently separated from solvent and any unreacted acidic

reactant by conventional procedures such as phase separation, solvent distilation,

precipitation and the like. If desired, dispersing agents and/or co-solvents may be used

during the reaction.

The polyisobutenyl succinic anhydride (PIBSA), which may be directly added to
copolymer reactant (i) or (ii), is generally prepared by a number of well-known
processes including the method disclosed within. For example, there is a well-known
thermal process (see, ¢.g., U.S. Patent No. 3,361,673), an equally well-known
chlorination process (see, e.g., U.S. Patent. No. 3,172,892), a combination of the
thermal and chlorination processes (see, e;g., U.S. Patent No. 3,912,764), catalytic
strong acid processes (see, e.g., U.S. Patent Nos. 3,819,660 and 6,156,850), and free
radical processes (see, e.g., U.S. Patent Nos. 5,286,799 and 5,319,030). Such
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(e)an am noperimdine represented by the fornmula: NH2
NNH 5in which R24 represents hydrogen or an al kyl

radi cal having fromabout 1 to about 14 carbon atons;
an aryl oxyphenyl eneam ne represented by the fornul a
10in which R25 is H, --NHaryl, -NHal karyl, or
brcamphs’ﬂonsrinsludab@wto mteahmmmﬁqmlldumﬁenge;g.s B. datent Nos.

al3£<23|?3\%g aggd sé)ig; ?)rflgg géa |as g}g tugcg}g{]ylrgt? 3l lﬁ}i(léts adﬁ}g&ts having
- a1 Bd SaB¥HRients A4RdtKY With @ least INHRWcRINY broupdiper alkenyl-

whi ch"n and m each have a val ue from about Ito about
1@eriggibbubstituers ($6ede-6gdhd- BagayNo. 42R€A499); al koxyl ,

aral kyl, or al karyl, having from about 154 to about

24 carbon atons; provided that when R25 is hydrogen
OIPobyalitviume Rectigie aghydridghtlse ban be praducal thérmd!hygzl‘s‘orfmm high
about 4 to about 24 carhon ato

%WYIHYM%lebuﬁnﬁlakﬂ}sc@ﬁedaml@égyl}lg gl%t Eéz‘fé]@.?sﬂls Process
) ; ar sc’ﬂﬁéeﬁ\lljx ?é?:%%lg)ﬂoar@}'%l Spe ud r e whd e sBcinic ratio
ang/lesmjmh A yiné tire HI (N5 5 89 Mfopthervase siirt ihresucainic ratio is greater
oL, A0LE COTRELSL % § M BT SEU8F Pl e,
R3%2314Y disclose a procedure for washing out the polymaleic anhydride resin from
polyalkylene succinic anhydride prepared from high methylvinylidene polybutene. A
polyalkylene succinic anhydride with a succinic ratio of 1.0 is disclosed. One
advantage of polyalkylene succinic anhydride from high methylvinylidene polybutene
is that it can be prepared essentially free of chlorine. U.S. Patent No. 4,234,435
teaches a preferred polyalkene-derived substituent group with a number average (M)
in the range of from about 1500 to about 3200. For polybutenes, an especially
preferred number average (M,,) range is from about 1700 to about 2400. This patent
also teaches that the succinimides must have a succinic ratio of at least 1.3. That is,
there should be at least 1.3 succinic groups per equivalent weight of polyalkene-
derived substituent group. Most preferably, the succinic ratio should be from 1.5 to

2.5.
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 Polyvether Aromatic Compound

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

aromatic compound.
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R31yl--y2 y4 R33 wherein L is selected from-0-,-NH,
-Cl-121gH, -C(0)NR28-, -C(0)O0- , -S2-,

- S02NR29- or -SO2NH-, wherein R23 and R29

i ndependently represent 10a hydrogen, an al kyl, an

al kenyl or an al koxy group haV|g% fromabout 1 to
abprically, germobrether aramatigrempionnd withhans aybeastiyofjgctippal groups,

afch' A dzﬁﬁ)%o rﬁFcttlﬁé dmgl(n) dﬂ%ﬁ%ﬁ%{ﬁig %calg%?gstgljth%gf ) df@&’boxyhc

tl'y represent

ha{cdd CeBndridel deyhter testof, calnkiatuyds, thareaﬂ kyl, allwxy,
hydr oxyal kyl , am noal kyl, -OH -NC2, -SOSH, - SO3Na,
CQ21-1 or salt thereof, -NR41RA2 wherein R41 and R42

agﬁtzibgéjﬁdifﬁgﬁgg&%&ﬂatg‘ywnggﬁﬂds At bue bt not Btledk& the following:

or dependently represent a
hydr ogen, an al kyl, an al kenyl or an al koxy group

havj ng from abaut baut carb

"B AomsR eomrrbs Dpatf B X RpBh MRy Empound
WHESR! dini3dBndrs, B8 palykihbr Sonfic 8bikputld ig AerikedTasih g aromatic
from about 1 to agout 8 carbon atons, -CH2-(CH2

).
- ppupomd geytpinkpgat derst pie ABIng GEHPGNE VISHAY thewlyether is capable

aPﬁg’;’fi&eﬁ%t el Wh qrﬁglw%c@?ﬁ%%r% el dggﬁoo'x?hélgmd

avin rdnla

amlaegﬂsmﬂ}mm then either L is -NH or
or R30 or R31 is OH or -N124:1242 wherein at | east

one of R41 or R42 is hydrogen; or R32 or R33 is OH
( E){é’rﬁ BILFAQK PBI@%}B rﬁtlﬁl an gx?a?iq AiRDhNBIERMRunds having the

consI &ti ng o 5am nobenzot hi azol e,
afollebenanichiraadi azol e and am noal kyl t hi azol e; an
am noi ndol e reﬁresented by the fornmula: R36

Ay

Fig. 1
in which A represents an aromatic aminic moiety wherein the ether groups are linked
through at least one amine group on the aromatic moiety; Ry and Rq are independently
hydrogen, alkyl, alkaryl, aralkyl, or aryl or mixtures thereof; R», R, R4, and R; are
independently hydrogen or alkyl containing from about 1 to about 6 carbon atoms or

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

A

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

mdependenﬂy hydrogen, alkyl, alkaryl, aralkyl, or aryl or mixtures thereof; aand b
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wherein R36 represents a hydrogen, an al kyl or an

al kenyl group having from 10about Ito about 14 carbon

atons; (1)an am nopyrrole represented by the formula:

15 wherein R37 represents a dival ent al kyl ene group

havi ng about 2 to about 6 carbon atons and R38

r eqm: mlepmderalyhmég@g dom abpubl ky hbavt S&rand [Xlemdy arg insigpendently
ng f.rom ut 1 to about 14 carbon atons; (k)a

 HsPdamert Gk

Fom d or unsubstituted aniline, such as
nitrégniline or Rg- 20an1noacetan|I|de a R4 Rs
an1nqu|noI|ne n an1no en |n1dazol (n) a ]

Ie ani N
omat riped an O H
ta| at Least T Hydr oxyY
Groups Rm one enbodi nent, Phe polyeth r aromatic Rs

compound is a pol yether aro ﬁ compound whi ch is
derived froman aromatic co h cont ai ni ng at | east

t ViR WY 2 ¥opresSitd lelﬂﬁro%ﬁﬂim%ﬁhﬁ'd&‘m&t@&wﬁé@élﬂ gieh@Rerigoups are linked
a abl e of reacting wth a 10 nonocarboxylic acid or

gh ddpasbene apingi @aqaww @ e pepmats ety o ad Re are
B&egeﬁ%%{lﬁgydroéﬁl f 1t g}gl |0¥ E{hﬁ;gf %ﬁftﬁr@mﬂe‘f’eof Rz, R3, Ry,

h v e
S)éiliiﬂ M%ezlﬁ&ﬁeﬁddrﬁaﬁiydﬁ@eﬂ or alﬂcptmmwimﬁg ﬁ‘pmﬂhd)ut 1 to about 6 carbon
contai ning at |east two hydroxyl ?ups as _
h;ﬂ&rrwzr RiFHEehereals gaaf ﬂ?cﬂre Ingiependsi Yafrwreg iR 1@ 4; and x and

(ae{ltg{] %eg&ls%ﬁhﬂ %FOIE MY BB fsh; ddiemhug El%é/independenﬂy

propyl ene carbonate can al so
15mmgﬂdﬁbmuﬂmumﬁmnﬁpetﬁbr groups of f the hydroxyl
groups. The term nal hydroxyl groups of the polyether
noi eti es can be converted to am no groups via

l 9EMGEnYSe E}Hbﬁ@&rh%ﬂ}ﬂl%nﬁdfﬁﬁ@ﬁfeké}ﬂ lisBleh®6h, thé pdljethéiGiromatic
technlques wel | known in the art
amine, wherein the polyether is capable of reacting with a monocarboxylic acid or
ester thereof, or dicarboxylic acid, anhydride or ester thereof, can be a random, block,

or alternating copolymer.

A general procedure for preparing polyether hydrocarbylamines can be found, for

example, in U.S. Patent No. 4,847,417.

In general, the polyether aromatic amines employed in this invention may be
synthesized by reacting an aromatic amine compound, such as aniline, with an alkylene
oxide compound to form polyether groups on a primary or secondary nitrogen(s) of the
aromatic amine compound, €.g., aniline. Ethylene or propylene carbonate can also be
used to form polyether groups on the primary or secondary nitrogen(s) of the aromatic
amine compound. The terminal hydroxyl groups of the polyether moieties can be
converted to amino groups vié reductive amination or cyanoalkylation, utilizing

techniques well known in the art.



Exanpl es of suitable polyether aromatic hydroxyl
conpounds i ncl ude conpounds 20 having the foll ow ng
structures: 0 HOOOH R2R3 In which RI, R2, R3, and R4
are independently hydrogen or al kyl containing from
about | to about 6 carbon atons or m xtures thereof;

or nRétures t her eof ;
¥egers from about 1
to about 50. Typi cal | y}| these] conpounds i ncl ude
pol yet her bi sphenol - A, pol et her catechol, 5

pol yet her hydr oqui none, and™pgkyet her resorcinol.
Pol yet her Aromatic Conpounds Derivedfrom Aromatic
Conmpounds Havi ng at Least One i ne Goup and at
Least One Hydroxyl G oup In anpther enbodinent of the
present invention, the polyet herRedustue @gredlighound i s
10 derived froman aromatic cojrpound havi ng at | east
one am ne group and at | east e hydroxyl group. In
general, the_pol yether aromatic conpound enpl oygd in
this inventi may.be synt hgsi zed-by reacty ng ah4
aromatic co -

group d
4- am nop ' oki défconmpunid to N
form pol yet her grobp

and/ or a

H

of f the hydroxyl group(s) The

term nal hydroxyl group(s) yipol yet her noieties
can be converted to am no growgs via reductive

A, WAAR ¥, 1Y ANOR, KX iRidudRdcntl ol BPof AR U fiing from

about 1 to 6 carbon atoms or mixtures thereof.

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

synthesize suitable polyether aromatic amines include the following:

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

o
el Y @

R1g

R.s is H, —NHaryl, -NHalkaryl, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
atkenyl, alkoxyl, aralkyl or alkaryl; R(2)e is --NHg, --(NH(CHy) n)mNH2, --
NHalkyl, --NHaralky!, --CHj --aryl--NH,, in which n and m each have a value
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from about 1 to about 10; and Ry is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,

or alkaryl, having from about 4 to about 24 carbon atoms.

Particularly preferred N-arylphenylenediamines are N-
phenylphenylenediamines (NPPDA), for example,
N-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 N-propyl-N'

-phenylphenylenediamine.

aminocarbazole represented by the formula:

\ \/N”z
2ew

sz e / 9

N

|

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

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

an amino-indazolinone represented by the formula:

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

carbon atoms; and
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an aminomercaptotriazole represented by the formula:

T
/"/N

H
an aminoperimidine represented by the formula:

in which Ry4 represents hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms;

an aryloxyphenyleneamine represented by the formula:

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

having from about 4 to about 24 carbon atoms that can be alkyl, alkenyl,
alkoxyl, aralkyl or alkaryl; Rag is --NH,, --(NH(CHj)n)m NHp, --NHalkyl, or --
NHaralkyl, in which n and m each have a value from about 1 to about 10; and
Ro7 is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from about
4_to about 24 carbon atoms; provided that when Rjs is hydrogen or a branched
or straight chain radical having from about 4 to about 24 carbon atoms
selected from alkyl, alkenyl, alkoxyl, aralky! or alkaryl, then Ra¢ must be NH,
or -~(NH(CH, ) )Ny, -CHz-(CHz)y —NH3, or —CHp-aryl-NH,.
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0 1-10 0 ft R5  OH

A particularly preferred aryloxyphenyleneamine is 4-phenoxyaniline;

an aromatic amine comprising two aromatic groups, linked by a group, L,

represented by the following formula:

Rso
/
<\ ‘C\/ R34
Raq Y1---Y2

wherein L is selected from —-O-, -N=N-, -NH-, -CH,NH, -C(O)NRyz-, -C(0)O-
, =S09-, -SOgNKggu or —SO,NH-, wherein Rz and Ry independeﬁtly represent

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

about 8 carbon atoms;

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

R3pand Ry independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO;, -SO3H, -SO3Na, CO.H or salt
thereof, -NR4; R4 wherein Ry, and Ry are independently hydrogen, alkyl, aryl,
arylatkyl, or alkaryl;

R, and Rsa 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 -
S0O3Na;

Ragrepresents —NH,, -NHR;5, wherein Rss is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, -CH,-(CHy), —NH; or -CHz-
aryl-NH; and n is from 0 to about 10;

provided that when Rs4 is ~NHR35 wherein Rs;s is an alkyl or an alkenyl group

having from about 1 to about 8 carbon atoms, then either L. 1s -NH- or —(CH;-
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NH-; or R3¢ or R3; is OH or —-NR4;R4; wherein at least one of R4; or Ry is
hydrogen; or R3; or Rs3 is OH.

an aminothiazole selected from the group consisting of aminothiazole,

aminobenzbthiazole, aminobenzothiadiazole and aminoalkylthiazole;

an aminoindole represented by the formula:
R3s

(

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:

Rse\( i j/\ Ra7—NH,
|

H

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

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

aminoacetanilide;
an aminoquinoline;
an aminobenzimidazole;
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(n) a N, N-dialkylphenylenediamine; and
(o)  abenzylamine.

Polye-ther Aromatic Compounds Derived from an Aromatic Compound Containing at
Least Two Hydroxyl Groups

In one embodiment, the polyether aromatic compound is a polyether aromatic
compound which is derived from an aromatic compound containing at least two
hydroxyl groups and wherein the polyether is capab]:e of reacting with a
monocarboxylic acid or ester thereof, or dicarboxylic acid, anhydride or ester thereof.
In general, the polyether aromatic compound employed in this invention may be
synthesized by reacting an aromatic compound containing at least two hydroxyl groups,
such as hydroquinone or resorcinol, with an alkylene oxide compound to form
polyether groups off the hydroxyl groups. Ethylene or propylene carbonate can also be
used to form polyether groups off the hydroxyl groups. The terminal hydroxyl groups of
the polyether moieties can be converted to amino groups via reductive amination or

cyanoalkylation, utilizing techniques well known in the art.

Examples of suitable polyether aromatic hydroxyl compounds include compounds

having the following structures:

R, Rq
)\{/O 0%
HO (0] O OH

X y
R2 RS

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

integers from about 1 to about 50.

PO O A

in which R| and R¢ are independently hydrogen alkyl, alkaryl, aralkyl, or aryl or
mixtures thereof; Ry, R3, Ry, and Rs are independently hydrogen or alkyl containing
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from about 1 to about 6 carbon atoms or mixtures thereof; and x and y are

independently integers from about 1 to about 50.

Typically, these compounds include polyether bisphenol-A, polyether catechol,

polyether hydroquinone, and polyether resorcinol.

Polyether Aromatic Compounds Derived from Aromatic Compounds Having at Least
One Amine Group and at Least One Hvdroxy! Group

In another embodiment of the present invention, the polyether aromatic compound is
derived from an aromatic compound having at least one amine group and at least one
hydroxyl group. In general, the polyether aromatic compound employed in this
invention may be synthesized by reacting an aromatic compound containing at least one
Hydroxyl group and at least one amine group, such as 4-aminophenol, with an alkylene
oxide compound to form polyether groups off the hydroxyl group(s) and/or amino
group(s). Ethylene or propylene carbonate can also be used to form polyether groups off
the hydroxyl group(s) and/or amino group(s). The terminal hydroxyl group(s) of the
polyether moieties can be converted to amino groups via reductive amination or

cyanoalkylation, utilizing techniques well known in the art.

Ry R4
O | O
HO 0] N OH
X y
R» Ry Rj

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

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

(C) The Polyether Aliphatic Compound

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

polyether aliphatic compound.
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Typically, the polyether aliphatic compound will have at least two functional groups,
each capable of reacting with a monocarboxylic acid or ester thereof, or dicarboxylic

acid, anhydride or ester thereof.
Suitable polyether aliphatic compounds include, but are not limited to, the following:

Polyether Aliphatic Amines
Polyether aliphatic compound having at least two functional groups,each capable of
reacting with a monocarboxylic acid or ester thereof, or dicarboxylic acid, anhydride

or ester thereof.

An example of a polyether aliphatic compound is a polyoxyethylene amine having the

following structure:

NV AN AN AV AVAV ANV AV A4

_k_

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

a8
reference herein.

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

oligomers as shown in the following schematic.
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hydr ogen or al kyl containing fromabout 1 to about 6
carbon atons or mixtures thereof; R5 is hydrogen,

al kyl, aryl, alkaryl, or aralkyl; and x and y are

i ndependently integers fromabout 1 to about 50. (O

The Pol yet her Al Hghati cAConpeund In e enbodi nent
of the present inventiron, e | so
reacted with a pol yether a |phat|c conpoun

Typically, the pol yether aliph c compound wi Il have
at |east two functional groups| %H?HegQBQHWe of
reacting with a nonocarboxylicf acid or ester thereof,

- or QHQﬁrbOX I|c cid, gnhydride or esh er t ereof
5Sui ta *#jw}}\ éﬁh\gﬁ cl
are not |n1téU to,Ythe follo ol yet her

Ali phatic Am nes Pol yet her |phat|c conpound
having at |least two ftuictional groups,each capable
of reacting with a nonocarboxylic acid or ester

ereof ,. or di rbo anh Qo
HERER imbenahiecnired sl hiliodBPR i Gied iRl fign may be
| $yntheBiRbd/ By atihe SNBipRaideniia¥bm ddaesdcﬁ lak @idRg butyl amine, with
s%?uctureQ%FQ h¥£ 0\ \ /0\ yzeﬁ? \ /NH2 00 15 A

gk Jdpnqo@mm@md fo formpabietsr grsupeemha primary or secondary

POttt UBGRIEHRP b G, o OF LESPARRE, FUBIHe S propyienc

| (relernperahaiolby ukaf ©femt polhahed grouGnlthe pzmmhﬂy&]r secondary

HBORLS Okl PRI SARE BTG e BigioBy Eroups o the

h@cﬂ#’&ﬁér\ﬁ?m@ﬁgs 8 b 'e: orRferted RO IﬂlﬁB %ﬁdélﬁ§ Oft@ifdtifdamination or

oxyl termni. For exanple, a pol yoxyet hyl ene
ooyiadealkyy Igiiel, ptikzigg technigudsyadhiewwinde thf artol , s
reductively am nated to convert the hydroxyl end
groups to

Reductive amination

in which R}, Rs, Rs, and R, are independently hydrogen or alkyl containing from

about 1 to 6 carbon atoms or mixtures thereof.
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25am nes, dial kylation of nitrogen can occur to form
to dinmers, trinmers, and higher oligoners as shown in
the followi ng schematic. HO\7\ ONit 'OH I Reductive

am nation HZNMy-\\OV Al NH2 0 However, in general,

t he pol yether aliphatic am nes enployed in this

i Evanplesoof othey abphmmmmivﬁé@ gy beussdiin thegmesght iphentiog to

vl SREBR Houd s ARG i dpelits s B roups

OfinfetBIAARbYroPYlabies) A C?)}lyfﬂhiﬁlbpl@@?l@ﬁ])in@ﬁlﬁdm aminopropyl amine,
al i phati c am he conpoun t - but am ne.

lﬁ}ﬁrﬂéﬁ@n@pﬂbyl@pw% ﬁeeﬂadma@ﬁamlaaw, Wy lpwinesthylangne, 1-(2-
Ty e
t ﬁhmk())pﬁ)lpy]in)tdplmﬁﬂe Prefopdlyg thet dhiphadd z;minla gnavmg iassinghsreactive
e converte 0 groups via reductive
SRR B ogyﬁﬁagawmgpﬂﬁﬁwn Wﬁ?@%ﬁ&}?@%g For
V&l dmpfO QW3 1y Ry EtB§ieRE htiphabic aREtUEdrives M Rati on R4

dimethylaminopropylamine is represented by the following structure.

N
7\
Polyether Aliphatic Amino Hydroxyl Compounds

In another embodiment of the present invention, the polyether aliphatic compound
may be a polyether aromatic amino hydroxyl compound. In general, the polyether
aromatic amino hydroxyl compound employed in this invention may be synthesized by
reacting an aromatic compound containing at least one hydroxyl group and at least one
amino group, such as ethanol amine, with an alkylene oxide compound to form
polyether groups off the hydroxyl group(s) and/or amino group(s). Ethylene or
propylene carbonate can also be used to form polyether groups off the hydroxyl
group(s) and/or amino group(s). The terminal hydroxyl group(s) of the polyether
moieties can be converted to amino groups via reductive amination or cyanoalkylation,

utilizing techniques well known in the art.

For example, a polyoxyethylene aliphatic amine derived from ethanolamine is

represented by the following structures:
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in which 111, R2, R3, and R4 are independently

hydr ogen or al kyl containing from 15 about 1 to 6
carbon atons or nixtures thereof Exanples of other
al i phatic am nes which may be used in the present

i nvention to synthesize suitable polyether al i phatic

am i nchude the fold ovm
dlngfﬁ I dgrégykgﬁ anLpﬁybanVﬁé\\//
di but yl “am nopr opyl anlne thylanlnoethyla

di et hyl am noet hyl am ne, dlbut | am noet hyl am ne, 1 (2-
5am noet hyl ) piperidine, 1-(2-am noethyl)pyrrolidone,
am noet hyl nor phol i ne, and amgiopr opyl nor phol i ne.
Preferably, the aliphatic am ne having a single
reactive amno group is N, N-d|nethylan1nopropy|an1ne
or am nopr opyl nor phol i ne. For xanple a

pol yoxyet hyl ene al i phatic am ne derived fFOH]N N-

dlnﬁﬂhyla pr Ianﬂhe [ epr sent by
follo gxc}tnjge\/ /0 /ON
Pol yet her AI| hati c Am no Hydr xyI Conpounds 151 n

anot her enbodi nent of the preSEnt i nvention, the
pol yet her aliphatic conpound nay be a polyether
aromati c am no hydroxyl conpound In general, the

th h d
B e B S Rt SRR A ST vin
AL QBB It ATRAABE: &qnﬁ&hgﬂﬂwmsuaéminﬁa%r e Oyeeaixble ether
group and at l'east one am no 8@6 S suc as et hano

apempqundiindiudes, Bty hetrdnited tdge iBg to form 20
pol yet her groups off the hydroxyl group(s) and/or
am no group(s). Ethylene or propyl ene carbonate can
alPsBetper MBSIhtic Otrhingsm pol yet her groups of f the
hydr oxyl group(s) and/or am no group(s). The term na
hydroxyl group(s) of the polyether noi eti es can be
C I

o TR e A o BT U] KRR EnP el 8 pRScat
: t hﬁfeﬁidn, is synthesized according to the descnptlon in U.S. Patent No. 4,847,417

which is herein incorporated in its entirety by reference.

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

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

(DY  Additional Reactants

Optionally, in addition to the ether compounds (i.e. polyether aromatic compound and

polyether aliphatic compound) above, the copolymer may also be reacted with (1) at
least one ether compound as defined herein; (2) at least one aromatic compound
capable -(')f reacting with at least one monocarboxylic acid or ester thereof; or
dicarboxylic acid, anhydride or ester thereof, or mixtures thereof; or (3) at least one

aliphatic compound capable of reacting with at least one monocarboxylic acid or ester
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25 For exanpl e, a polyoxyethylene aliphatic am ne
derived fromethanolamne is represented by the

foll owi ng structures: H2NNH2 0O\ NO

or HZNNO\7\ Ay0O \\/7\" N -12 00 In one enbodi nent of
the present invention, the copolyner is further

r thasbEr dicetboaylic acid, aphpdndecmrepou théraodpaiphistupds thereof; or

i nki ng,,two.s i nim groups. One suitable ether
5@8%8%@%8#@39@50‘0@5 is not limted to, the
foll owi ng. Polyether Aliphatic Am nes Typi cal |y,

the E@l yet her poI yal i phati ¢ am ne conpound enpl oyed
emEespendiOi nvention is synthesized according

B IR b B

(hﬂ%tbéﬂ aYomﬁthﬁan@Qj@Q}em alipltickenpeantsataybd farther reacted with an
pol yet her pol yaliphatic am ne conmpounds:

t HECTCopwPyRbeappBle st %ms éﬁa&if‘éidww feagt HV%H&P%C%‘POXYIIIC acids or
@%téf? ! f‘erof Jo?%ﬁyeﬁl KS}E}hﬁzracpd yofy@lll&‘é%h@ﬂ sters thereof, or

yet am no t s, polyethher or ether
dma{tumeﬂaete@ff orm a m xt ur e of imdes, am des and
esters. (D)Additional Reactants

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

Polyether Polyamines

Examples of suitable polyetheramines include compounds having the following

SRS

wherein R, is independently hydrogen or a hydrocarbyl group having 1 to 4 carbons,

structure:

ol
g
o

NH;

0
I
0

and n is the degree of polymerization. Generally the polyether polyamines suitable for
use in the present invention will contain at least about one ether unit, preferably from
about 5 to about 100, more preferably from about 10 to 50, and even more preferably

from about 15 to about 25 ether units.

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

Hunstman Corporation located in Houston, Texas.

Other examples of suitable polyetheramines include polyoxytetramethylene

polyamine compounds having the following structure:
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Optionally, in addition to the ether conpounds (i.e
pol yet her aromatic conpound and 20 pol yet her

al i phatic conpound) above, the copolynmer may al so be
reacted with (1) at |east one ether conpound as
defined herein; (2) at Ieast one aromati c comnpound
capabl e of reacting w st one nonocar boxylic
acid or e L reo ack@H.y.—NH
anhydrldquﬁ gipgr t%er g¥QLor ntgguhg% thgrg%f or
(3) at least one aliphatic co lind capabl e of

r C
C RGP Bhe Beele U AN mERRUPIRC HREE o o e unics).
ester thereof or m xtures thereof or m xtures
there H% (2) or (3). The Ether Compounds In
W@ ergplivdfe present invention, optionally,
‘Frtl’feﬁ’rﬁgtey g&?m D RaBMMELNEL redb@FRithG fbther amino alcohol
et ati ¢ conpounds may be further reacted
mptmnmntbbher conpound capabl e of being reacted with
at | east two nonocarboxylic acids or esters thereof,
or with at | east two dicarboxylic acids, anhydrides,

OPoBsines Amideliesos or mxtures thereof. 10 Suitable
et her conpounds include, but are not limted to, the

f dypioatn gmtrmlrygph;gnam gwgrnfpch @den the al@bg}-@t mgqs ofa

SU|tabI et he [ .

f gcrql%%n el ng e?e %co eﬁFW;&%%%ﬁﬁ% stéh H‘t%ducttve

Whairation. Alisé, Hnk ﬂd@ﬂﬂlﬁdte ntgoyyrhyrdihaipeie qirod phytgiaear byHylene

group haV|ng 1 to 4 carbons, and n is, the de e of

pe¥igRiFom an ABiRO EenRfnd 1greftre gyt JEUREP oPans 2p R polymer
| e: t V. | e

b eCirt By 3R ol DO RERBAR, of ARG Mlesll i the molecul

f withnaR@halotmtinb t 0 about 100, nore preferably from

about 10 to 50, and even nore preferably from about

15 to about 25 ether units. The pol yet her pol yam nes

CRRREIPBEEHNR BB MIRSind BIcONSI irfdl QI CRIpEERIRM%N B She

such as ethyl ené oxide, propyl ene oxide, and butylene

okilbevingEstanepires of pol yet her 25 pol yanmi nes are sold

under the Jef fam e(r) b and and \are comre C|aIIy
avai l abl e from Hu étnanECDrpFrat n Iocate

Houst on, Texas.
Ho;N——C——C

C—‘O!-I
H

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

even more preferably from about 13 to about 25 ether units.

Other examples of suitable polyetheramino alcohols include

polyoxytetramethyleneamino alcohol compounds having the following structure:
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O her exanpl es of suitabl e polyetheram nes include
pol yoxyt ct ranet hyl ene pol yam ne conpounds havi ng the
followi ng structure: ? H2N (H2C) 30( CH2) 4-
O(CH2)4-0-(a-12)3-NH2 /n-1 wherein n is the degree of
pol yneri zation (i.e., nunber of nonomer ether units).
Pol yet her Am ne Derivagtives S5F\rthernore, the

copol ymer reactant may be reacted with a pol yet her
amhigNado6ds—or— &rimp- (Clile)4: O Oy ) 42nOmo—t (E8tlply— OH
Typi cal ly, am no al cokhol s may formed when the

al cohol end groups of 10 conpdirld are not

conpl etely converted to ami nes during reactions, such
aé”q%éf‘d%t“’r%d%‘ieﬁﬁ PIHMenFaign- one may initiate a

pol ynmer chain (i.e. grow.propyl ene or ethylene oxide)
froman am no group and therefore have an am no on
odwhertdr dinircn€hipbl ymer chain (i.e. initiator) and an

al Xg.lg‘lg) eétoﬁqq%?gt‘%s}éoéﬁegﬁleargrgﬁﬁtﬁﬂl%lsl u_nr:tgg n%:{%%/ogég%]%atwng the following
suirhablee pol yet heram no al cohol s i ncl ude conpounds

having the follow ng structure: R Rl
R4 R4 R4
l. H, t Hy Ha l
HN—C—C—4-0—C—C~—1+0—C—C—SH
H H H

n
wherein R, is independently a hydrogen or hydrocarbyl group, having 1 to 4 carbons

and n is the degree of polymerization.

Other examples of suitable polyetheramino thiols include

polyoxytetramethyleneamino thiol having the following structure:

HoN—(HyC)s— 0‘6@”2)4‘097(CH2)4“0“—(CH2)4"SH
n-1

wherein n is the degree of polymerization.

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

about 25 ether units.

Ether Polyamines

Ether Diamines

In yet another embodiment of the present invention, the copolymer may be reacted
with ether diamines. Suitable diamines are feacted with the copolymer, such as
decyloxypropyl-1,3-diaminopropane, isodecyloxypropyl-1,3-diaminopropane,
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preferably fr
t ersaBisiraderytoxy P
f QR RRPIkyprap 101 , R indProBAlRe fetrd@d iy Roxypropy-1 ,3-diaminopropane.

Ri H2 HHGC-CIl OHHNCCO CC wherein RL is

i ndependently a hydrogen or hydrocarbyl group, having
1 to 4 carbons, 20 and n is the degree of

pol ynmeri zation. Cenerally, the polyether am no

al cohol s, suitable for use in the present invention

wiidododamloaiypropyl- 1.8 aidmmbprepaine et her unit,

m about| 35%0 about 100, nore preferably
-5 AmBNEOR% nore preferably

Polyether Polyol
In yet 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:

R4 R4
' Ho [ Ho Hp

HO C C O C C O C OH
H \\ H I/

n

=

huad o

wherein R1 is independently a hydrogen or hydrocarbyl group, having 1 to 4 carbons,

and n is the degree of polymerization.

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

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

HO_(HQC)4_‘"'"' 0‘{(0"’2)4‘ 0)‘ (C H2)4— OH
- n-1

wherein n is the degree of polymerization.

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

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

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

contain at least one ether unit preferably from about 5 to about 100, more preferably
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250 her exanpl es of suitabl e polyetheram no al cohols

i ncl ude pol yoxyt etranet hyl eneam no al cohol conpounds
having the followi ng structure: wherein n is the

degree of pol ynerization. Polyether Amino Thiol 5

Exanpl es of suitable polyetheram no thiols include

c iopoabods 1 hewvibogt 30)and evdrowbregpreferrad fromeaboRt H tof abiet 25 ether
HaH2l H2N CCOC COC C SH 11 /n wherein R is

i Hbendent |y a hydrogen or hydrocarbyl group, having

1 to 4 carbons and n is the degree of polynerization.

10 O her exanples of suitable polyetheramno thiols

i PeherdBy, e palxsthent quarmotings snt@hfﬁ faouserin gie presgnhigvention may be

L_ é_'l_rln%\gl o ?c’)}ﬂry%%% i typlé%ll\'l-a(ml_{% L}Ig Qf i) 1%13&%, L4 0

poly(oxyethylene-co-oxypropylene) diamine. The mixture of ether units may be
block, random, or alternating copolymers. The presently employed ether compounds
are capable of reacting with at least two carboxylic acid groups or anhydride

derivatives thereof.

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

to form a mixture of imides, amides and esters.

Aromatic Compounds

Optionally, in addition to the ether compounds (i.e. polyether aromatic compound and

polyether aliphatic compound) above, the copolymer may also be reacted with at least
" one aromatic compound capable of reacting with at least one monocarboxylic acid or

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

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

compounds consisting of:

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

N
/_m\ " \‘ y,

R1g

Rig is H, --NHaryl, -NHalkaryl, or.a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; R(2)19 is --NHy, --(NH(CHz) n}mNHz, -

NHalkyl, --NHaralkyl, --CH; --aryl--NH,, in which n and m each have a value
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(CH2) 4- SHI 15 wherein n is the degree of

pol yneri zati on. Ceneral ly, the pol yetheram no

thiols suitable for use in the present invention wll
contain at | east about one ether unit, preferably
fromabout 5 to about 100, nore preferably from about

10 to #&bautbod0] teatdbue VE&randd,e isgryvefeyealdliylf slbenyddkibxyl, aralkyl,

15 to about ether units. 20 Ether Pol yam nes
Et her B %lﬁmﬁlamg%en HROR 7145 SR RORR B e
present invention, the copolyner nmay be reacted

with ether diamnes. Suitable diamnes are reacted
wi t h t Rerticeledy prderredsednylabenylenediamines are N-

25decyl pxypropyl- 1.. 3- di apq ne

isodec?ﬁ%ﬁﬁﬁpg%§ qﬁégwﬁ?QWQﬂgéﬁggg??@pb’
N-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 N-propyl-N'

-phenylphenylenediamine.

(by  aminocarbazole represented by the formula:

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

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

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

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

carbon atoms; and
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i sododecyl oxypropyl- 1, 3-di am nopr opane,

dodecyl i t et radecyl oxypropyl- 1, 3-di am nopr opane,

i sotridecyl oxypropyl-1, 3-di am nopr opane,

tetradecyl oxypropy-1, 3-di am nopropane. 5 Pol yet her
Pol yol In yet another enbodi nent of the present

i fdent poaminohercppotiysoky repeegerited bethetfeunwlat h a

pol yet her contai ning at |east._two hdeQxyI end groups
to forman ester. The pol ye ¢ have the
followi ng structure: H2H2 -C0-C -CH 10
wherein Rl is indepeng a hydrlggen or hydrocar byl
group, having | to 4 carb is the degree of
pol yneri zati on. O her ex § suitable

pol yet her polyols include polyexytetranethyl ene

pol yol conpounds, such as thpse referred to as

Ter at hanee mhich may be purqﬁased from 15 DuPont

rporation, n t on, ving the

)| om@ngiopﬂep %crepwﬁg%@eﬁ@mﬁm/n 1 wherein
n is the degree of pol yneri 283 on. Suitabl e pol yet her
pol yol s include, but are notilimted to, the
foll ow ng: 20 pol yoxyet hyl eng gl ycol,
pol yoxypr opyl ene gl ycol, but yl ene gl ycol, and
pol yoxyt et r anet hyl ene gIA . nmol ecul ar wei ght of
the presently enpl oyed polyether pol yol wi ||

preferably from abou . .
General ly, the polyetfher conpounds suitable for use
in the present inventl cont. n at*l east one
ether unit preferably oys7
pr ef er abl from about 10 to about 50, and even nore

pref er ith Boa reprgents Bydrogabwan aley] eadieal having &rom about 1 to

about 14 carbon atoms;

® an aryloxyphenyleneamine represented by the formula:
— Ra7
720 Y
R P \\ I//
25
Rog

in which R;5 is H, --NHaryl, -NHalkaryl, or branched or straight chain radical
having from about 4 to about 24 carbon atoms that can be alkyl, aIkenyL
alkoxyl, aralkyl or alkaryl; Ry is --NHa, --(NH(CH2)y)m NHa, --NHalkyl, or --
NHaralkyl, in which n and m each have a value from about 1 to about 10; and
R2y is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from about

4 to about 24 carbon atoms;

A particularly preferred aryloxyphenyleneamine is 4-phenoxyaniline;
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“thereof. 10 GEneRaLtggttheﬁnopolyner

polyols, or ether diaines/fo forma

General ly, the polyether conpounds suitable for use
in the present invention may be 5 derived fromonly
one ether type or a mxture of ether types, such as
pol y(oxyet hyl ene- co- oxypropyl ene) di ami ne. The
m xture of ether units may be bl ock, random or

al@er nan piognadio pmlw@nsmmme@eﬁtq groensplinkasbyes grepp, L,
conpoup%%mgm%dgg roug ﬁgggﬁh%ng with at |east two

carboxy I'C aci ride derivatives

, r eBes ed
,  pol ¥ket her
, pol 34

xtuﬁp\pf.
i mdes, anides aRe estYgrs=Y,15 Aromati c

ool yot e ERE\ U RTn LR St pﬁet‘ﬁﬁ% .‘13921%%- -C(0)0-

conMpound0,a POUNR N6 -CSPMN N BhetdBYR Al280 RBLindeR@edly represent
with at | east one aromatic conpound capabl e_ of

react i A§ydiogen. ap alkehan alssaylarioadiossaprupdaymedrgp about 1 to
20est e {ﬁggr%%h |carboxyI|c aci d, anhydride or

ester ereo re rébly, the aromatic conpound i s
selected fromthe foll ow ng group of aromatic

conpounds consj siing .of:

N-aryl pﬂeﬁm f@ﬁ@}l oo 4 4&%@%%6911‘% of Gihproyided that Y,
R18HN RZPvy RdGodiB bEiN;- - NHaryl, - NHal karyl, or a
branched o?h%¥reﬁaht chai n hydrocarbyl radi cal havi ng
fromabout 4 to about 24 carbon atons sel ected from

kY1 RIS Bl LS BB KLY AR i,

- - NHar Ql'klﬁ')l' ,hydrosajﬁkyi afoatikhH20H, EN(/)BI 50,1, -SOINE) €0H or salt
have a value  fromabout 1 to about 10; and R20 i s

hydr ogésrechl k%;&awhenm Ruailnﬂ Buyare indenendgntly Bydrogen, alkyl, aryl,
al karyl| qﬁ‘ n1about 4 to about 24 carbon

atons. ~Par |culaﬂ >preferred N-aryl phenyl enedi am nes

are Nphenyl phenyl enedi am nes (NPPDA), for exanple,

R Sﬂgﬂélpzafp é{sghe%ng%g% %g]{eg%nt adigrogen, an alkyl, an alkenyl or an
Nphen%nc ] %%%Bdﬂ@l b @%%Bﬂﬁﬂmﬂs’ -OH, -SOsH or -
4- phenyl éﬁ%g%ﬁﬁ?M% g her derlvatlves of NPPDA may o
al so b80sNzl uded, such as N propyl -

- phenyl phenyl enedi am ne.

Wth a mxture of p
am no al cohol s, pol

et her\ pol yam ne
her a

Pl

R, represents —NH,, -NHR 35, wherein Rss is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, -CH,-(CHy)y -NH; or —~CHy-
aryl-NH; and n is from 0 to about 10;

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

() an aminoindole represented by the formula:

52



10

15

20

(b) am nocarbazol e represented by the formula: in

whi ch R21 and R22 each i ndependently represent
hydrogen or an al kyl or al kenyl radical having from
about 1 to about 14 carbon atons, (c) an

am no-i ndazol i none regresented by the formula: in

whi ch R23 is hydrogen™®r an al kyl radical having from
and (d) an

the forrmula: N2

am noner capt otri azol e[
< (e) an am nopeH,M€ by the fornmul a:
NH2 NNH 5in which R24\represents hldrogen or an

al kyl radical having frog-dbout~gd~to about 14 carbon
atons; (f) an aryloxyphenyleneanrne represented by:
the formula: R2ZA0 R26 10in whichi R25 is H, --NHaryl,
-NHal karyl, or branched or straif§ht chain radica

wherein Rag represents a hydrogen, an alky!l or an alkenyl group having

from about 1 to about 14 carbon atoms;

() an aminopyrrole represented by the formula:

R3B‘\___‘L/ \_/-\ R37—NH2

(J

|

H
wherein Ry 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;
M an aminoquinoline;
{m) | an aminobenzimidazole;
(n) a N, N-dialkyiphenylenediamine;
(0) a benzylamine; and

(p) a benzyl alcohol.
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havi ng from about 4 to about 24 carbon atons that can

be al kyl, al kenyl, al koxyl, aral kyl or al karyl; R26

is --NH2, --(NH(CH2)")", NH2, --NHal kyl, or --

NHar al kyl, in which n and m each have a val ue from

about 1 to about 10; and R27 is hydrogen, alkyl,
alTkeoythpoumklk desytibeditaivi yib ( o) er(ophie anlydtantialy idcugribercb flor example,

pout 154 t bout , 2 o
oraraph R PRl arrai (o200 fiBr bk ghHioR R e which is
aﬂeréifn%%; &aéﬂlb@ereféggﬁggl SI ng two aromatic groups,
| 1 nked by

a group, L, represented by the follow ng
formul a: RaoR32 R34 "A\ R31 vyi y2y4 R33 wherein L is

%Cb edé%ﬁ%g an%? CHsztlz\Ietlﬁh erué; 21]&5%’% n o%gagon with

| BRSNS eOthey aroaRKE SfMtes @aM i hRig 8ich @finad dfs}dmm@cﬁphenylamme.
al kenyl or an al koxy group having fromabout 1 to

abbepe agdiciand emingsows be included for a Vagedy of [5awash v1, Y2,

Y3 and Y4 are independently N or CH provided that Y1
10and Y2 may not both be N, R30 and R31 independently

I Bpsresaitiodaménidihe pestferrad a\minatiaamine cathdpanyd js eghaiNey| |

al koxy, hydroxyal ky], am noal

, -OH, - - SO3H, .
Mh@nﬂe@@iﬂl&me o SRR o Mort R edl F RBRGS fne
4 | | I,
@%d%ﬁ ﬁg&hb‘;ﬁaar ymﬁ%%ﬁ% Ffﬁrdrg‘?oigﬁden?w
r mgt;ﬁmaytbnahmmemgenhe Nrphahjdyhenymeéllaka sugh agfpr example, N-
pb- ey Basgioe RugRa spnedadigiirute SRR 2-

neWagfi®i N R35 is an al kyl or an aI kenyl group
haV| ng fromabout 1 to about 8 carbon atons,
-CH2- (CH2) 11 -NH2 or - - aryl-NH2 and nis fromO

:}?rb%rgeo%%lﬁ%qo %1{:1%5 rf%)?e gﬁ ﬁghﬂh ?t]g’so&%l i§ QI(@.%&JP‘BQ?&I%)aniline,

am not
4-phenylazoanline, N-(4-aminophenyl) acetamide, 4-benzoylamine-2,5-

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

Aliphatic Compound

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

functional groups or both.

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

which may be an amino aliphatic compound.
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am nobenzot hi azol e, am nobenzot hi adi azol e and

am noal kyl t hi azol e; (1)an am noi ndo e represented by
the forrmula. wherein R36 represents a hydrogen, an

al kyl or an al kenyl group having fromabout 1 to

about 14 carbon atons; 50)an am nopyrrol e represented
byhe kmirfcoaliphbtc c@ﬁﬁelkﬂdﬁnwmm wlavtddIvom ﬁm’g@@lttﬂnprising of (a)

di ﬁﬁl{ﬂ%n al kyl ene@ggf)&g%c?é%ﬁg ag%ﬁ@‘!}ﬁ% ya?gﬁ}l%ﬁﬁqg)ﬁfi)

Oﬁnoﬁrﬁlk?lelﬁS @Mﬂyaﬂﬁﬁ’ééPAhﬁHdtﬁgnéﬂdaﬁ‘hﬁéa%ﬁlude ﬁl@[h?ﬁﬁﬂltle éﬂlyiamme

carbon atons; 10 (k)a ring substituted or
uEPySming m@ctlvz’amws M@er gwbles-daiamines oanplypmines may-also be

ag]m Ooggﬁtfar eaag) Z)(rjl’t ey Yﬁﬁa% u Oélhélg Tea%évé ggnn%rkmup, that is, a
Npﬂhﬁi’}ktyﬂ feb&@ihe aadi ipeoférably pz&my ardupnByitabls HRMpPARGE diamines

(p)a benzyl al cohol . = The conpounds descrlbed gbove
i Hﬂ%be dimgiylagreonygpeemine diethyaausenropd ampngy dibutyl aminopropy]

S UL e o POl i Mo

i me(maminmlegd) piperidihes (it ammBh‘élyabyxveiiddme,wmbecihﬁmomﬁmhne
in conbinatjon w

o8R g’g{r}%éw%?’ WBPLﬁé’?@g ﬁgeltf%n oAbe aliptabc amifs b%}fén%ﬁ single reactive
aEmRSer8sp AN RRInRIBNYh bR y1ahhes 6 ﬁﬂiﬁbﬁﬂo@?ﬁhorﬁl’i@lﬂx@s

can be included for a variety of reasons

Additionally, the amino aliphatic compound could be a polyether containing a single

amino end group.

Preferably, the polyalkylene polyamine has greater than 4 amine nitrogen atoms per
mole, up to a maximum of about 12 amine nitrogen atoms per mole. Most preferred
are polyamines having from about 5 to about 7 nitrogen atoms per mole. The number

of amine nitrogen atoms per mole of polyamine is calculated as follows:

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

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

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

preferably has a carbon-to-nitrogen ratio of from about 1:1 to about 10:1.
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In one enbodi nent, the preferred aromatic am ne
conpound is either N~ 10 aryl phenyl enedi am ne or
phenoxyaniline. Mre preferred , the aromatic am ne
conmpound i s N aryl phenyl enedi am ne. Particularly
preferred Naryl phenyl enedi am nes are the

NExemeplyd gifsaitytle iretliderthe &dlovdng hetestfybemegreataplieg, pentacthylene

henyl- 1, 4- phenyl enedi ani ne, .

Nicsfeta 4t hebprentyBimet bt e ailahie SR e fhemisal Company,
PRSAYAE VEEhiBER)NSuchlanings GRSnfAROEbIEBR kucH ACorRhGeached
aromatic conpound is 4-(4-nitrophenylazo)aniline,
ApQyrenipesarditht preajously(mertivined phisstigitgd padparaincsl dncluding
- benzayl an ne- 2. 5-. di met hoxyani |l i ne, 4-phenoxyl
SR SR P RE 20 Al | phat i ¢ Conpound
Optionally, in addition to the ether conpounds (i.e.
pol yet her aromatic conpound and pol yet her aliphatic ,
cBikpo medg thab eve Prithe QIGISEPRAREY AR SP RIS PEselatheagaction
V\éotnﬁ'tﬁ)'hs hﬁ(ﬂ?%st&?ﬁoﬁleh&@ﬁgﬁlﬁ b%%ﬂapfﬁ%fjoif ?(Ht%ﬂl . igfmaintained.
reac{lng W At 1east Sone nmonocar oxyl1c acid or
ester thereof; or dicarboxylic acid, anhydride or
ester thereof Preferably, the aliphatic 25 conpound
w&?’“&bﬁﬁ%ﬁqqcéﬁ%ﬂ ”aore am no functional groups or

i hosls tel BRPEhES QUREHOEorRRidhd) APBVRO
2??%%2??35%%npoﬁﬁgﬁ?ﬁﬁﬁﬂﬁitPoﬁ to the étﬁgﬁﬂ%on%pund
(éptonalby ltyeetdpetyrzer omat dlso borepotad aithalb deast org@liphatic compound
optipnal lly, the copo r m | so be reacted wth at
I@%@gngﬁg%ﬁﬂﬂ%HBWi “%%ﬁ%gﬂﬂﬂ%ﬁﬁich may be an ani no
al i phatic.conpound. The am no aliphatic conpound may
be sel ected fromthe %roup conprising of (a

alhepmane-cormoidhmitiensl hydpxsl qopmernds wed arpsding (e the process of
it oo iy
Ak BREH QoA R ED i pheB e R SR ErRAUEOES

propyl am ne and vari ous hi gher am nes. Di am nes or
pol.yam nes may al so be 5enployed. Preferaply, .the
EwA R JEhAUR SgmEO BRI 2 6 7 BEAJed fn thanol.
i rd i M ¥ort- B PESHOE BRI BRd BRI ik,
F R A TRLY by SEERDAQY Kt BS MR OREAR Kol e
dideitiogibnihedydopy! aliphatic cdinpbinyd scad bop polyythentongaining a
di.byt yl an%ggﬁrog | am ne, di nethyl am noet hyl am ne,
diiRe!R Py dior B ne, di butyl am noet hyl am ne,
1- (2-am noet hyl ) piperidine,
1-(2-an1noethy|%£¥rrolidone,_aninoethylnnr hol i ne, 10
aflek hydrova compownst mav hlsasontpinet keterplajom seh a5 sPRELS-8-»

i.ne havi a,single reactive amno group is
ﬁﬁ%ﬁaﬁﬁgﬁﬂ§ﬁ%ﬁ¥%opropylanine or
am nopr opyl nor pholine. Additionally, the am no
al i phatic d_could be a pol yether containing a

sihad of Makangathg Lawbrganed ALAIN G OPOSILON v 5| ky| ene
pol yam ne has greater than 4 am ne nitrogen atons per
mol e, up to a maxi num of about 12 ami ne nitrogen _
aTherBibpieatingolikeaddMbat coprpelBronasi peparep bl pamperes cdmamigigg charging
from about 5 to about ni trogen at ons per...nol.e... Th .
ntFBEACTaSN CopplyRCT R -Gy iSLansiid <peny RET Do H B Siihon escribed
| BereR) GHh RLOEr, 3D1ibRAIYOWRIer a nitrogen purge, and heating at a temperature of

from about 80°C to about 170°C. Optionally, diluent oi! may be charged optionally

under a nitrogen purge in the same reactor, thereby producing a diluted copolymer
reactant. The amount of diluent oil in the diluted copolymer is up to about 80 weight
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Nurmber of nitrogen atonms = % N x Mpg Per nole of

pol yam ne 14 x 100 wherein N=percent nitrogen in

pol yam ne or polyam ne m xture M =nunber average

nol ecul ar wei ght of the pol yam ne or pol yam ne

m xture 30Suitable aliphatic pol yam nes include

p®, yairk preGmedfiuiny abaut 9 to Bpaft 60 vesdight 3. \pad lnydsepreferred from

I j in f bout. 4 b 4
Cabl o B St STRERE! Frh oL R PR3, e potyether
CabRfafic 86:8pBundptidhAly @ider Hittoger PeroROloyRdTeagtor. Optionally, an

preferably has a carbon-to-nitrogen ratio of from
alyetnatie campepngisepabla of reactinpaith pel§ash pug mopagirioxylic acid or ester

B rE e U R SR o BRI AP, compound

( eapableatfreaclin@withancthiemt aalnoCabpaylic, acM e aated thereof, or
. Such ani.nes enc

M. chi ga ' : h
b?’&ﬁé%éﬂzcrﬂ?% BEIla RF AYSr ﬁ”%gﬁ Si?é %5&% %Q’}_ai Eé’prgeaasto the reactor.
gﬁ{/}% InAR& ﬁ:l’x;@é%%hhﬁe@% 1‘1@9&%&%& Sto a t@ﬁb\h&qhﬁ’egin range from about

rocar by st1tuted pol'yam nes. en nore than
oh¥)°prtb mbowt 200°G dmivnially, aavdcmamds appliei $o theasizhirs farlabout 0.5 to
r%%%ﬁglbcondi tions and/or stoichionmetry should be
s UGH P rEBP TPy e mai nt ai ned. ~ 10 Hydr oxy
Al i phatic Conpound In addition to the ether conpound
(i.e, polyether aromatic conpound) above, optionally,
t ke bibpedtingmil additivglcomppsitipn gan aldo hig madepsinga procesfecomprising

LA PR AR Y O o

coptRaLI Shdigesatle cohpdRE, hid bteonal e drsiphitid dvenpound at the
present jnvention may contain primary, secondary or

t dasiEdFafion inte HisiTeactmu Opg or &y i Uik yrackinisseabpeharged at an

C - i m- . 3
AU L eSS Spab L B9 b e
afacitaé mixjny oéthelreautwhts dscthty ke beR(Qy chdgied tmthalrbactort The reaction

hydr oxyl al.i phatic_conpou coul d be a polyether o
B eRietion] B S RRbS PR LS TGS hOGPE"C 10
CATROYNE (TR i8R LUh&NNs a;gﬁl%% theabRMon S&Rr@8uring the
sul fur (e.g., betamercaptoethanol). 25 Method of

MeRétog penied L ubri cating Q| Additive Conposition The
lubricating oil additive conposition is prepared by a
process conprising charging the reactant copol ymer

ggllgg 21(1: ra%i%lgagia%bm@ﬁﬁl@ﬁn afpeAtiehoithd or kdth hreaditbl6yéd th the
present invention and when more than one functional group is present on the
compound(s), the reaction conditions and/or stoichiometry should be such that oil -
solubility is maintained. For example, when multifunctional aliphatic compounds,
aromatic compounds or both are used, the linker group (i.e., the polyether compound)
and the copolymer are preferably charged to the reactor first and allowed to react prior
to addition of the multifunctional compounds. Furthermore, the stoichiometry should
be such that when the multifunctional aliphatic compound, aromatic compound or
both are charged to the reactor, there is generally about one molecule of reactive
monoethylenically unsaturated mono- or digarboxylic acid functions per molecule of
the multifunctional compound(s). This reaction order and stoichiometry reduces

excessive crosslinking by limiting the number of unreacted monoethylenically
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30herein) in a reactor, optionally under a nitrogen

purge, and heating at a tenperature of from about 80C

to about 170C. Optionally, diluent oil nay be charged
optionally under a nitrogen purge in the sane

reactor, thereby producing a diluted copol ymer

r ematuaaied mbhe- ambeatoxglic edifl ggest rebitive tonthe nembier eftreaktive sites on

copol r 0,.about 8 t 56 % r .

o8 Pt gt i CBP i 65 WO B i feduction of
NB&ksshleh&klifbdng kAP dahee tl:ﬁgprbﬁalﬁﬁﬁztﬁf geDforRhEdt arld thévefore
polyether al i phati C conpound and a pol yether aromatic

clofsateibic pywbrlhty efyoilgebidilits. ni t rogen purge, to the

reactor. Optionally, an aromati c conpound capabl e of
reacting with at | east one nonocarboxylic acid or

ebitoae embbbigte0bf the invéhtiad, Rlesaydn-fre@eidital eandlycdi rd@:tl@h product of

ester thereof; an allphatlc conmpound capabl e of
RO () PO (OB orGN b Aihds Ftasied it either

eS8l P | BREDRN théy BE hy@d desebe of (1
eit%}ely“%eﬁg go%?pogirm%o(t 2&2% a egyo c%ar g&%‘i to Iﬂ'@S e of (1) the
r gampios confimund NG} theraéiphmch@an:@dndl ndbmthandl ptioogehe addition of
pur eto .e erapure i.n e fro ut 130C

onsgl apgmat; B3 aamPPSIY 3B PR D Gie. the
r@dygﬁﬁmﬁgahahgﬁiogmg to 10 about 2.0 hours to renove
excess water. The | ubricating oil additive
conmposi tion can al so be made using a process

risin nul t neously charging all the reactants
CBqRI ﬁn 81§f (|) (ii), or (iii); and,
optlonally, the aromatic conpound, and optionally the
al i phatic compound at the 15desired ratios into the

r@lfc piricatipg g1l gddiviye sogpositen desgiabadibove irgeperally addpddo a base
adil @k s &f‘ﬁ%{eﬁﬂm 1%65@&'&@&8%%&3& g6i & ee Bkl %Qm%ﬂ&on
reaction static mxer c € use acl

néngingeg, gearst :hmi traamiaiohs. ’E_f,qnctaﬂieytharhdartwanmg01d: bmngmhmf the

the reactor. The reaction is i e t. for. about
PESTERSDh OB BB AP O T iR aBB s osipend o
[ RirRP Hburd AP the 10Bi¢ 8RR bilAdAitVE CHMPbdiodPPl i ed to the
reaction m xture during the 20reaction period. Wen
an allphatlc conmpound, an aronatic conpound or both
n,the.prese vent
aenbagéri ?%}E}Rg)tye%ﬁgpz A8y BP %\ g\}l%:r 'geglétlt gf ﬁﬂ%‘f(‘iﬁ[&aﬁ% slscosny

cnmwd;q 8J }ubhbeﬁufgaaﬁi)hl@jﬂusféﬂﬁﬂ klidhQUdSnp@Biti¥a¢ may be mineral oils or
st0|ch|onetr¥ shoul d be such that oil 25solubility is
FEPRCHT idd . A Pate aklapngea ViRgRsHY 9 Pt icasi e §38 ak#0°C and a pour

il RTRI, HOPMBLLO-CORBUE, The Bl R1 Ry
atutivedfomayathgtie br aaterapseeke@sabl y charged to the

reactor first an |1 owed fo.react prio 0 addition
Ot o e e e Wﬁwﬁ% e o Bl Féamplgparaffinic,
Sﬂa?h@l@fn@ R4 Bbheﬁgﬂ’é"ﬂhgt £ oriedrity ada heRtidaliBe oil compositions.

functional aliphatic conpound, aronatlc conmpound
&YI@%ODHS arcidehor geainple, hdtle hy dracarben synitieatie oills and synthetic
eral ly. about one. nole r.eac .
ASREL A a et GO TR R P BN bERSh: i ahgpympiperc ol
agh@intae  foPBEnRRE, 0B IpeGHted fRfm the polymerization of ethylene,

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

using carbon monoxide and hydrogen gases such as in a Fisher-Tropsch process.
Useful synthetic hydrocarbon oils include liguid polymers of alpha olefins having the
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the multifunctional conpound(s). This reaction order

and stoichionetry reduces excessive crosslinking by

limting the nunber of unreacted nonoethyl enically

unsat urated nono- or dicarboxylic acid sites relative

to the nunber of reactive sites on the =

miprapef Mltprfaspecéahbpmﬁﬂ erctheppdmeenagaddinuid eligramgspoids to Ciz

or Red ct 0 excessjve cr i nki .o

Gale8 bBon HEna g6l frs FE kst GPNAbpESh Gy PRéper viscosity,

t bedtelQidded\g b@l@:ﬁe LR b i st ful Ymeetioiebte@hdlBdd the ¥sters of

5 In one enbodi nent of the invention, the non free

r amnegqrb@qila peide and pelpearbaxye seids es srellas mywarty draxy(alljanols

a0fla EAIBE il ;/(!ﬁg%)p%ﬁ\é%soz(rrg ggdkd?eyr E&B%th Sgeﬁ%}}%tﬁpte%&%roate

bdl—@{eﬂiyﬁmb@khdmaté hidapyzsleseate, afd thd Jike. Kf&)nqumars prepared from
nmpound,. (2) al i phati ¢. conpound qr._both a

pP}%WeF 8t F}?BO aﬂaﬁtca@ﬁx fe WS@&H%&W@PS @é)yd(qw@%@ﬁb can also

IO% ﬁ%doﬁ’&h&&oﬁhﬁﬁfal %ﬁW‘ﬂH@ thé\ﬂ!jolfs%@%@ﬁéef&lc) (i.

t he pol yaliphatic ether cohpound). Lubricating OI

Conposi tion 15 The Iubrlcat|ng oi |l additive

AR B bobhaf EREbS el B PERR ik T R Radhic ase

Pail}&ra syRiheRXiyiRberbdd &rdaLhydRIERIbSh oA eRGicABSy viscosity. The
gears, ‘and transnissions. Typically, the lubricating

obpsciraen glse be A roixtury of minesaiand 5 Icicdks. conpri ses a

maj or - anount of an oil of lubricating viscosity and a

m nor anount of the lubricating oil additive

c dMalasl dfiles of &2 Prbenbhsentvd enpl oyed nay be any of a

wi de variety of oils of lubricating viscosity. The

base oil of lubricating viscosity used in such

C m%hkétﬁgg%ﬂ%nﬁ% 8LiRtbn 8¥ {he tp?f{seﬁtXHH?ﬁBh ts eﬂidleé to 4h oil of
base ol | ving a Visc S|ty o east St
4mbr1aatd1gamp:omty @mraby phﬁluowgmmanqmag eil abinposauOm rThe lubricating

bel 0C The b |
2B P T S PEy DR B8 80 JTPRA T PeCstg LSOy gho prosent

Oirdventidf is HE6 dAscttd B PRASA0AIOF ithproliibSodth B pdrkMRy, sludge
i nclude, for exanple, paraffinic, naphthenic and

olispersasicy.rbatit ingndnismal epmbusiion seging whichispmpaisesmperating the

o] t f or

e SOARE Bl WS np 8l R Gtk L ARIcHG. |
synthetlc esters and m xtures thereof having the

 PBHORALY: e fuhaica s ] G SPBRRTISn deiisibed Rbove may be used as a
pﬁ]lema'am;@eatv\zﬁéh 0deash RKISHR rﬁgé XBRRAOEG] St OEIGTAR that is
oil's, or oils prepared fro rocar on synthesis

pnoessdur bsxchnsvmgaecbslb&mienmgmcy dedageoddry dp@ygenargds eSfactors
suc n a Fi r-TrqQpsch prog Usef u ynt het
o R oD or BT st BB e RISt TRRy dEREcBls SYRSane or other
Oh&filing, &@VG&%rﬁlllBe hoRePREhe Vare OF cbdocenEaRACIfahd ¥dditive in the
useful are the ro enated liquid ol igoners of C6 to

@eaﬂlﬁﬁ ikl (bﬂoelﬂ)l,(}%) @@glht rasts peiet bfma prafeuably. fram REvg 8800 parts
E 1ll?oen do t1v<.£ J? g%gr d r%gr?fg %%éz’é%rg’s%cp a3ss drl a%)odeg the

nzene, can us I'c éster I ncltu

t hiliged Iﬁﬁ)Sb@iﬁseHD The addiexyd d@cmdﬁre&n thap bk Yerandaxy hd :Sfuel
acids, as well as nono- h%aroxy al kanol s 5and po

TyIcERrale Ramg R dnet Bable glarbiir salprdoding in the fange St abiout 150-
P%U"F%SY.& QM.E‘&). L ACRR819&Eboil in the gasoline or diesel fuel range.

Preferably, an aliphatic or an aromatic hydrocarbon solvent is used, such as a
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di - 2- et hyl hexyl adi pate, dilauryl sebacate, and the

i ke. Conplex esters prepared from m xtures of nono

and di carboxylic acids and nono and di hydroxy

al kanol s can al so be used. Blends of mineral oils

with synthetic oils are also useful. 10 Thus, the

baerzene, ltoloene, kgene oeliiphwardofagaratics yp eropaie thinhgrs.aAliphatic

refined ht henj c base Qi | r a synthet.i L
SPBaS PERALS Tk ko fiofis: s o5 R BgPoR s ugyipatpinol. o
Vb§@ASI A thelNE iR28MbRatiof MithHy8@ch®or sélhitsire alkb suitable for
m neral and synthetic oils. Method of Use of the

Preswith thefuedpdilisive.1 Bn thedugl gongeatiaterige ampurigithy additive will be
conpositian t he pres e\ ' ' .

o RERERY (D2 SO CRER POERRAR noS BT iy wigh,
| yhrérgBllyifeh Sitd SCaRPosid proferablihRohUidrto Qatweiht percent.
composition contacts the engine, inproving

di spersancy. Accordingly, the present invention is

a . V - .

a1 B8 L el PBAGHolo MR APEAE SRbodiments of tis

i iventien amglcrdnstto dba condiued imdriychacaoripnitise theoepeatdi they

the engine with the lubricating oil conposition of

t H&ePlifent i on. Optionally, the lubricating oi

addi tive conposition described above nay be used as a
fuel additive. Wen used in fuels, the proper
concentration of the addi tEXAMBES s 25 necessary to

achi eve the desired detergency is dependent upon a
variety of factors including the type of fuel used,

t FRapbRSENEepRhtiGE HETerfsly@egent s or di spersants or
ot her additives, etc, CGenerall wever, the ran

\ . G Y. h e
of25 tbewnerstof highonetby viybidepsqralyigebutylencrevingarvmper gY‘g age
10 t . h gy a%
{ RS98I G shon
| {whichéy adilhise Glont BASFes iHizsaat® 2300)oss ehargad o 4-dfreactor
the 30 addjtive may be used. The addit

\ jves described .
neAwPRedrayih BEAesy FRmReFutre conuoler and eysibsar e Rgs i fgpeiver

anRi t 14 &h & HMe rBRUdrl BE he agifBed mixture
rEZg-”éﬁo 526%8%&5%{5?& %HOF (6?. 6-204.40) . Pr poapne

s ovasédwatsd bol 30°CnTiabes ofapobiurrwere reiheved]byfspaigingadRgescm /min

Pr ef I l.i phati D~ . |
<ty tbiglCa FieiRgtorBodl fiaBl ATR! P HeHRE0Mes e o

OrhdHeahi8F hda@ishidRGt aFABBE B Scre¥mby. O7%8 igknishnalnierashydride and
Ali phatic al cohols of about 3 to 8 carbon ato

. such
ad 6i4swpms disnoly] peresidaty r SATasORBIon Wik ipRsps Wﬁ’i‘?&% ﬁ‘é‘ﬂﬁtaﬂe"“s‘y
O ) : _ _
TS0, A DI RSB R g
1; weéég ﬁﬁﬁ_ﬁiéd] meatslgpeﬁahee afithig néacofr gm me@uﬁﬁmﬁ wiel 5P C Ifortymother 1.5

orail nari at east I I a

odoera Thy ger wt beede RrCan g e LPENE o HdFaihihy
f gqugsﬁretvg’af%ga@gﬁ¥ RGeSl EhAPIY wheR Melmp&aidie ¥EthgRdactor

per cent . ow ng exanples are presented to
i Ithardied 486°Cs Pbe tdnmrantvosisteht & 199°G midbthe presate oves Aald at 20

2029 S0 GO s 5 RN BN ARale LA S product

was cooled and a yield of 2693 grams of copolymer (i) was obtained.

Example 2 — Preparation of PolyPIBSA (Copolymer (ii})
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Exanple 1 - Preparation of Terpolynmer 15 2513 grans
of hi gh nethyl vinylidene pol yi sobutyl ene having a
nunber average nol ecul ar wei ght (Wnh) of about 2300
and a net hyl vi nyli dene content of about 78% (which is
avai |l abl e from BASF as dissopal e 2300) was charged

t 400 grains pEhigh metb;duﬁhpbéﬂlemoﬂ)hscwgtmahming o enpberdverage

calre Sl Heighhvees i B80T g dMiefidehe oyl oo 76%
a@ﬁi‘u&l{‘% Rk RLigly W aifableSrih BIEY ARk ﬁﬂo&@asléﬁgéopal 1000) was

Traces of noisture were renoved by spargi ng
seheggadi ta anpaciagad theneatighwehbeatiddo @rtempmtusﬁbfefmboatnl 50°C. 589

hour . _Afit.er nitro

Bl i i Bng 5874 g h A IRD reffideivird g g the reactor.
te@ire oftHeeddtsley andaih ik dg a56° (o€ [.leﬂours after the maleic

perOX| e in_a 50%solution with toluene were fe

sehyHride sl dipymyloporgrdds argchanged{ihe geagtagy dhe maf:f@r wap beated to
wer e
L oG YRl AR R U T r PTG, B AL H e

nalntalned at 150C for another 1.5 hours. The reactor
was heated to 190C. During the heating of the
reactor, the pressure was gradually |lowered to 20 mMm
Hg when the tenperature of the reactor reached 180C.
The tenperature was held at 190C and the pressure was

e 320Pmparidorf of Alphiaddefinfivialeig Anhy dride oebvrgr  of
condensate mas col |l ected. The product 30 was cool ed
and a yield of 2693 grans of copolyner (i) was

oticepRe by v@i @& o0R 150 Bslepar(al j #bmefic &oventl B8841.94 parts per
(Copol yner ( @ %@ k4005 grams of high nethyIV|n | i dene
PO

poeightefifimren fig mix R GO Erags lagyieigbit 4F5.3 Daltons)

oS P hetel) Ch el st o BTl R0y

f eipeBABE vwan thaiigaiiad Yor aheutG 3 mﬁnnﬁmlto fely@dyatavte noilkangethe

to.a reactor tor wa ated to. a

t BRI Ay agcacls S50 8 60 e ! Bmgq* yfgfleere charged to the
AR A& 3B dTRE rehitiod B@éﬂ%p&fe WHsGHREd e PrbEeh. WBfeSreaction

fed to the reactor. The tenperature of the reactor

warsxtangi wets dicated t(aiSOfEOCC) Foparts. & dirbart- butal‘ pesoxitdhwergedddp@ to the
anh and er oxi de_ar ed to the

R R 1 B A (BT RR A S SRR PR (fiperm o
PAHREY £E0 MR DidieRe a‘ehipre@me b garPloiét@aset (BLoth&@at passed), the reaction

product. 10 Exang > 3 - Preparatlon of
ABRUEFasoploNEe &3¢ CAan}?cﬁqr‘éP@ depgsBigmgep wwep%*%%ﬁwmore

0] t opn
A8 A0 AR A OB e
ntierﬂpldfaané e Ihﬁ@ﬁaxlﬁedi &awinathowei Dt areﬁftﬁc ek Wamﬁ])e stripped from
re arged to a stirred reactor m xt S )
B8 PEhE bR KSURRY S D SARRRHRLF Y MASMRS DN aral il vere
f QldedbPk Qi nutes to dehydrate the mxture. The

m xt ure s cooled to 65C, and 36.5 parts of maleic
anhydri de were charged to the reaction mxture. The

react or headspage u oed yﬁth trog&gggghe
X a C 'l- :l Q EHA

reaction 20nm xtd Wets - heated arts of
dihd gotedusd P@ﬁé@mﬂ@ iers Ped:@eﬂlot 9870683 (‘083 Patent) was

employed except that 2300 Mn polybutene, available as Glissopal® 2300 from BASF,
was used instead of 2200 Mn polybutene as used in the ‘083 Patent.
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reaction m xture. The reactor tenperature was all owed
to increase (exotherm to about 180C. Once the
tenperature began to decrease (exotherm passed), the
reaction m xture was cooled to 150C. The peroxide
addition step was repeated five mor e tinmes. After the
si xt h per Bxdmipl pobvexyalkylengamine dewvitive of

170C, and the 25 t ‘7-}ath ‘As nahht%hged for one

hour. The aronatlceggﬁ@%#ﬁ4§3§6¥ﬂ%—s#¥¥pped fromthe

PA %&yﬂﬁﬁl@ﬁea\(ﬁﬁé’ bbRtaiai BlaeBthalRpe oxidarahe byop2ae oxide units
parts of 100N neutral oil were added to the product.

Eeaivpdl rom a Nephepalh-hetphsngenerhianivg (NBP B corsgs #ppixture of

eparation 2 in U S. Patent No.
5%@%5?%@@“%“&5 Patent) was enpl oyed except that 2300
Wh pol ybut ene, avail able as dissopale 2300 from
BASF, was used instead of 2200 Mh pol ybut ene as used

|@)the 083 Patent. Exanple 5 - Synthesis of
nﬁ%g1ne

pol yoxyalkyl gneam ne derlvatlve of
N-phenyl -|1, 4-|ph Iened a 10l y xyalkyle
C

units deriv from |

N- phehyl - 1, 4- phenyl enedi” e (NPPDA) core is a

m xture of 5structures ({ and (11): S
contenpl ated that the n d rived from
conpri ses

a mxture of structures ( . _
compound is prepared by riacti 13 . of fet hyl ene

N- phenyl - 1. 4- phenyl enediA&ni
pol yet herdi ol and pol y€ riol. The polyethertrio
and polyetherdiol is the "eductively amnated with
amoni a and hydrogen to provi de pol yethers with
texdni nal am ni c groups, wherein the primary aliphatic
amne content is 1.91 nmeq N g. Exanpl e
6- Synthesis of pol yoxyal kyl eneam ne derivative of
Stipbutyl anmi ne

It is contemplated that the reaction product, derived from the N-phenyl-1,4-
phenylenediamine (NPPDA), comprises a mixture of structures (i) and (ii). Sucha
compound is prepared by reacting 15 moles of ethylene oxide and 5 moles of
propylene oxide with N~phcnyl—1.4-phenyienediamine to form a mixture of

polyetherdiol and polyethertriol. The polyethertriol and polyetherdiol is then
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A pol yoxyal kyl eneam ne cont ai ni ng bot h ethyl ene oxide

and propyl ene oxide units derived froma t-butyl

am ne has the followi ng structure: 10 Such a

conmpound i s prepared by reacting 15 noles of ethyl ene

oxi de and 5 nol es of propylene oxide with t-butyl

arddnesively atmmmefj ovigrearmpuiiaand hydresgolomende @phpthue@ with terminal

then. reductl m_nat ed Y

L BRBPEEPHE" SiFird PR atbl PR LR LYEERE0e

wherein the primary aliphatic am ne content is 1 674

meq N g. 15 Exa oIe A 12519rans of PonPIB A, 1000

prepar ed ERAERISAD podyoxyalkyleneanaineg depyat f
stirred glass reactor atinl80 nL/n1n nltrogen

purge through the reactor“%@ﬁ%ea&%pace was then

started. The reactor was heated to 160C. \Wen the
reactor t erature attained 160C 8.53 ans_ of . .

NApmi alfyleneseiiy Feﬁe@ﬂ%flfﬂﬁlé gﬂ%ﬁ*@?&ﬁipﬁ’fwg‘fﬁe oxide umits
Tt}y\lee% ék gﬁt aﬁuerreemeefaﬁo%g@m%wd

yoxya amne wth
Nphenyl 1, 4- phenyl enedi ami ne core - wherein the

prinqpry aliphatiq am ne content is

prepared gs i nple 5] 13.9 gra Ene
oXi 5 e/ S

pbl yoxyal kyPenear tert-b yIamQ1 5%
prepared i n Exanple 6, an .58 gr of dilu nt oi
were added to the react eguentially The reaction

m xture Was held at 160C for 1.5 hours. The reactor
peassaédEnpand ifiprpared by ecactiog 12 thalestdy e(hyb@)e axdder andchvmoles of

?gm\é\'ﬁgg %§1%§,g\felé1at;§.}%4?a§:{uhg ‘qtohe ! aﬁ% (ﬁple iye‘il!ilﬁ:r(qJ ol is then
1 ‘?@Hﬁ% 2 %rd%llﬂ{ %ﬁlaggldengéh 'ﬂ’?ﬁ’rofvﬁfe ;@B@Uﬁ% with terminal

ecause e reacti on appeared to
i amdiip beups, whEhein nlmmimarypiﬂlpbgmfemmgmag% ig 14686! meadV/e.
to <20 mmHg (abs) and maintained for 30 mnutes to
renove any water generated during the reaction.
Exanples A and B in Tabl e Exangplexanples of the
nmet hod of preparing the invention. 5 Exanple B was
generated using the conditions of Exanple A except

s B FRRRRRS RO PRACEU 8] PRl BRRE RRIE Thda s00

Tahl girded: %1@5: aeak@. B cdi}tad? B3Ok LgmanmstroferOBode thgdn@ the reactor

9cEisnisneasil sascdr Ddrdon oeairy o 180"t} oo igeacto
g I’t erﬁpreaﬁﬂttaﬁ{ea I'l%OEn{% & 5§‘é1réﬁ{s%f N- fl '4%@%gléﬁ£di§iﬁme 13.32

I on nunber = a olefin

a\g&ﬁﬂgﬁ aiﬁ[dtl@deﬂeanxﬂmmghnrop)dlﬁﬂa g:{]d@b?;seg gglylg}(@bylé@eamne with N-

Exanpl e 3,. we har. in nL st i

AREB A S SRR MO e RbgRy B FhiRcontent s
tar L0l i ERASPRCE 18@Sertnie Bf &4 athylede odide and
r2§§ﬁ§§1§2§Pﬁ tedsfo appr oxi ma nat e y 160C, v%enethe

r mmetwmmp@y@pmwéw meegith 2 pEt-ay BPERg CYF, as prepared

deg %B]Ie @ang]?ga oA Otf ﬁﬁl}{elzrﬁ tvg&{; gﬁ? ae@fl?} g!%crg?cetor sgguentlally

PrERaERdoh ﬁuﬁ?&%’fﬁfbﬁh@d a8 D60 2ol 8. SQfoams Tife resctetrydsareewas then
oxi de and opyl ene oxi de based poI (tglenegmnet The
vvifﬂq‘vcpﬁ %éﬁywmq@ﬁbweﬁ@e AT B UNRgHAF L7aHOT

the Rl n&{(ﬂtu%s \%}@tﬂlﬁ‘in@@eﬂ SorCRNh Sites! %@ r&k1i0R Srhfcature was
prepare as in were added to the reactor.
Theaihgaet iferansiher d 5é hwass brehubedbe ©BOEIf appearsd te ba ingomplete.
hours. The reactor pressure g then reduced to <20

nHg (abs) to renove any water %enerated during the
reacti on. The vacuum conditi ons were nai ntai ned for

about 30 m nutes.
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25 Exanples C and Din Table 1 are exanples of the

nmet hod of preparing the invention. Exanple D was
generated using the conditions of Exanple C except
various reagents and concentrations of those reagents
were substituted for those listed in Exanple C (see

THid readdr. préBureByvasgatn ©ihicefi2) <8¢ BEnME!abd) sndm@intained for 30

Al iphat : :
m&rﬁlteasttcl) %em%%gpag? r\]nga’ce(rzg)enr.g,)ra‘[(gzd %ulglng th% ré:llclti?)rq.at ' ¢

Examples A and B in Table 1 are examples of the method of preparing the invention.
Example B was generated using the conditions of Example A except various reagents
and concenirations of those reagents were substituted for those listed in Example A

(see Table 1).

Example C
323.44 grams (0.0694 moles anhydride) of PIBSA 2300 (saponification number =

35.5 mg KOH/g), as prepared in Example 4, and 26.10 grams of an alpha
olefin/maleic anhydride copolymer (saponification number = 94.0 mg KOH/g; alpha
olefin average molecular weight ~168 g/mol), as prepared in Example 3, were
charged into a 500 mL stirred glass reactor. A constant 150 mL/min nitrogen purge
through the reactor headspace was then started. The reactor was heated to
approximately 160°C. When the reactor temperature approached I60°C, 28.73 grams
of an ethylene oxide and propylene oxide based polyoxyalkyleneamine with a tert-
butylamine core, as prepared in Example 6, and 25.18 grams of an ethylene oxide and
propylene oxide based polyoxyalkyleneamine with N-phenyl-1,4-phenylencdiamine
core - wherein the primary aliphatic amine content is 1.91 meq N/g, prepared as in
Example 5 were added to the reactor. The reaction mixture was held at 160°C for
about 1.5 hours. The reactor pressure was then reduced to <20 mmHg (abs) to
remove any water generated during the reaction. The vacuum conditions were

matintained for about 30 minutes.

Examples C and D in Table I are examples of the method of preparing the invention.
Example D was generated using the conditions of Example C except various reagents
and concentrations of those reagents were substituted for those listed in Example C

(see Table 1).
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OU01'1 FNPPDA OLI O Polyether (g) ZEEI/6"El SS 1
16071 81'SZ/EZ.:8Z 01'017/51: SP iit'EZ/ 9C9Z

17CLE/ 90Th | anpXi od cxgjo .x3 g.x3/9 .r3 gniwo .x3
C.X3]9 3<3 ! ¢.x3/9 .xa g.x3/9 .x3 Qcl-WV '

Examples A-F, 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 resulting from the addition of carbon black, a soot
surrogate. Using the soot thickening bench test, the viscosity of a fresh oil is measured
in centistokes. The fresh oil is then treated with 2 wi% Vulcan XC 72R carbon black,
supplied by Columbia Chemical Co., to form a mixture containing approximately 2
grams Vulcan XC72R carbon black and 98 grams fresh oil (test oil). Tl_le test oil,
which contains carbon black, is then left to sit overnight. It is then homogenized using
a high speed tissue homogenizer for approximately 60 seconds to thoroughly mix the
carbon black with the fresh oil. The resulting test oil containing carbon black is then
degassed at 100°C for 30 minutes. The viscosity of the oil containing carbon black is

measured according to methods that are well known in the art. The percent viscosity

‘increase is calculated according to the following formula:

% viscosity increase = [(ViScho - Visgo)/(Visg) x 100]

Viscpo: Viscosity of carbon black in oil

Visg:  viscosity of fresh oil
Using the soot thickening bench test, the percent viscosity increase calculated for the
additive compésition of Examples A-F in a formulated oil was compared to a
formulated oil that does not contain the lubricating oil additive composition of the
present invention. The formulated oil of the present invention comprises (.66 wt% of
an oxidation inhibitor package, 0.33 wt% pour point depressant, 4.07 wt% of a
calcium based detergent package containing a phenate and sulfonates, 2.41 wt% zinc
dithiophosphate, 0.03 wi% foam inhibitor, 7.7 wt% viscosily index improver and
85.10 wt% of a lube oil blend which is a mixture of basestocks that consists of 69.24
wi% Exxon150N oil, and 30.76 wi% Exxon600N oil (all of which may be purchased
from ExxonMobil Corporation, Fairfax, Virginia) to-provide the comparative oil
formulation. To prepare the formulated lubricating oil composition of the present
invention, approximately 7.6 wi% of the additive composition of Examples A-F were

top treated to the formulated comparison oil.

The results of the soot thickening bench test are summarized in Table 2.
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Table 2: Soot Thickening Bench Test Results

Example % Viscosity Increase
A 30.39
B 32.11
C 27.24
D 28.81
E 26.55
F 24.87
No 2839
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 contain a

lubricating oil additive composition of the present invention, which yielded

approximately a 284% viscosity increase. This test indicates that the lubricating oil

additive composition of the present invention has good dispersant properties.

It is understood that although modifications and variations of the invention can be

made without departing from the spirit and scope thereof, only such limitations should

be imposed as are indicated in the appended claims.
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,Z91.17 9E1 Copolynmer z aidnmexa oi durexg ai durex3
Exanpl e 3 Exanple 3 1 E oi darex3 Exanple V Ci
Exanpl es A-F, which exenplify the |ubricating oi

addi tive conposition of the present invention, were
eval uated for percent viscosity increase using a soot
tB&gﬁgﬁﬁ&&ag G ]Egst, whi ch neasures the ability of

t ror=+8 di sperse and control viscosity
increase resulting fromthe addition of carbon bl ack,

a soot 5surrogate. Using the soot thickening bench
tdst, threoilrcelisilulyicefingoil pdditiversamposition pEenaesd by the process

which comprises reacting

(A) at least 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-Cps

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 havi=ng a terminal
¢opolymerizable 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 s

selected from the group consisting of:

(D) an alkyl viny! ether and an allyl alky! ether where
the alkyl group is hydroxyl, amino, dialkylamino
or alkoxy substituted or is unsubstituted, and .
-containing from about 1 to about 40 carbon

atoms;
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in centistokes. The fresh oil is then treated with 2
wt % Vul can XC 72R carbon bl ack, supplied by Col unbi a
Chemical Co., to forma mxture containing
approximately 2 granms Vul can XC72R carbon bl ack and
98 grans fresh oil (test oil). The test oil, which
contains carbon black, is then |left to sit overnight.
It is then honobgeni zed using 10 a high speed tissue

honogeni zer f opy)appiiyTRhRE ¥ndH MEEARE: 1O monoethylenically
t horoughly m x the carbon black wth the fresh oil

The resulting test @shmGRAhRdhH IR eickBERRNack] A&bmiabout 3 to about
then degassed at 100C for 30 minutes. The viscosity

of the oil contai ni NGafRkBRMs Mhae helakylNRBSEHERontains from about
according to nethods that are well known in the art.

The percent viscosit i abé\gneagBon Sonesal cul at ed

according to the following formula: 15% viscosity

I ncrease = ft\BpchanN-vndeboxahid} ofcatbBBic ¥dids@id drom about 1 to
viscosity of carbon black in oil visfo: viscosity of
fresh oil Using thebandtarbém atdtenni ng bench test, the
percent viscosity increase calculated for the

addi ti ve conpdg) ti anNefinyExatsiitued nikogenicantaining hewrbtkd

oil was conpared to a 20 fornmulated oil that does not
contai n the | ubricavmpgndiandaddi ti ve conposition of

the present invention. The formulated oil of the

present inventflon eblagpt snedsoléfingemprisisgaboutd ok weoh epms or at
i nhi bi tor package, 0.33 wt% pour point depressant,

4.07 wm % of a cal culqam%as‘énplﬁfét@mgwgqb@wag@out360 carborn atoms
contai ning a phenate and sul fonates, 2.41 wt % zi nc

di t hi ophosphat e, 0awbhaxinefeminal soRelTnerzable grogp ipthyform of a
viscosity index inprover and 2585.10 wt % of a | ube

oi | bl end which isvavkiikylifeae eralighdndideneieeoup ﬁlartnxtures thereof,
consi sts of 69.24 wt % Exxonl50N oil, and 30.76 w

Exxon600N oi | (al | PEVdghiharheelefingmplayed s gatdhe W%ﬁ%fhe olefin
ExxonMbobi | Cor porati on, Virginia) to provide

t he conparative 0|FmP%F#dPQxL To prepare the

e R

Che. 1 or iRt ?oa?%%mdsc&ﬁmg A Fna oot 15 of e?hte"

Tabl 413 S50 WP BB Rl MR bt B g oo o

Viscosity (1')(@?111%%&?—&@% radical catalyzed reaction in the presence of copolymer (i) or
copolymer (ii) or both; or by (b) contacting copolymer (i) or copolymer (ii) or
both with the non—free‘radical catalyzed reactic;n product of compound (i)(a) and

compound (i)(b) or (i)(c); with
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30.39 B 32.11 C 27.24 D 28.81 E 26.55 F 24.87 No

Di spersant 283.9 The results of the soot thickening
bench test indicate that the percent viscosity

5i ncrease using the lubricating oil additive
conposition of the present invention was |ower than
the percent viscosity increase in a fornul ated oi
that did not contain a lubricating oil additive
conposition of the present invention, which yielded
approximately a 284% vi scosity increase. This test

(Bdi cat&s ohd\@liyciifarbtBic! ceRbhunE ciphble SARINE kdked with at least two
conposi tion of” the present invention has good
FosRebeANE adts QP &Yidrd Breofl&} with at least two dicarboxylic acids, anhydrides or
esters thereof, or mixtures thereof; and

©) at least one polyether aliphatic amine compound capable of being reacted with at least

two monocarboxylic acids or esters thereof; or at least two dicarboxylic acids, anhydrides, or

esters thereof; or mixtures thereof.

2. The lubricating oil additive composition of claim 1, wherein copolymer (i), (fi) or (iii) is
reacted With at least one polyether aromatic compound, with at least one polyether aliphatic
corhpound and, additionally, with (1) at least one ether compound; (2) at least one aromatic
compound capable of being reacted with at least one monocarboxylic acid or ester thereof, or
dicérboxylic acid, anhydride or ester thereof; or (3) at least one aliphatic compound capable of
being reacted with at least one monocarboxylic acid or ester thereof, or dicarboxylic acid,

anhydride or ester thereof; or mixtures of (1), (2) or (3).

3. The lubricating oil additive composition of claim 2, wherein in copolymer (iii)(b), said
copolymer (i) or copolymer (ii) or both are contacted with the non-free radical catalyzed reaction
product of compound (i)(a) and compound (i)b) or (i)(c) in the presence of component (2),

component (3) or mixtures thereof.

4. The lubricating additive composition of claim 1, wherein the polyether aromatic
compound is derived from an aromatic amine having the following formula

(a) an N-arylphenylenediamine represented by the formula:
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It is understood that although nodifications and
variations of the invention can be nmade w t hout
departing fromthe spirit and scope thereof, only
such Iimtations should be inposed as are indicated
in the appended clainms. WHAT IS CLAIMED I S: 1. An

oi | -sol ubl e | ubri catng o|| addltlve C |tpgp
prepared by the profess ing 5
(A)at |east ppe—o (0a

copol ynmer obt ai ned\by freg radlca
of conponents conprinstag/ 10 (a)at le
nonoet hyl eni cal | y unsat urat ed C3-C28 non¢car boxylic
acid or ester thereof, or Ca-C28 dicarboRMIic aci d,

anhydri de o es r ereaof: | east e
e Ruos EE N e Sty 8 perghLer et Sy
pol yol efin W&Wl@ﬂh@a@%%méfﬂo‘ﬁl %Qt @%Jﬂ%ﬁt% e4fBordems

havi ng a term nal "copol yneri zabl e g ag@ln the form
of a vi nyl , sekictad frete alkybralkeinily Ialkwﬂyan her fgkmab Rog is --NHy, -

m xtures th n

compound mhﬁ%ﬁﬁgéb%gggﬁﬁﬁgiﬁékﬁf ﬁuﬂgﬂﬁﬁ_ E% 21n
of (a) and {hikhaAding c£dl R0t adafue Hont ARuI elibout 10 and Ry is
consisting of: (1)an alkyl vinyl ether and an al

al kyl et her hydregea, alkel, alkryyl, gkew qratkply oy alkaryl, hawn&érom
di al kyl am ”é’og%{ dé%%%&}’ EHQB&&L hd or is

unsubstitute con al nlng ron1about 1 to about
40 car bon at orms;

(b)  aminocarbazole represented by the formula:

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

alkyl or alkenyl radical having from about 1 o about 14 carbon atoms,

(©) an amino-indazolinone represented by the formula:
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(2) an alkyl am ne and an N-al kyl am de of a
nmonoet hyl eni cal | y unsaturated nono- or dicarboxylic
acid of fromabout 3 to about 10 carbon atons where
the al kyl substituent contains fromabout 1 to about
40 carbon atons; (3) an N-vinyl carboxam de of
carboxylic acids of fromabout 1 to about 8 carbon
atons; (4) an N-vinyl substituted nitrogen-containing

heterocycli ¢, ﬁrﬁﬁﬁ%g‘ & hﬁﬂ:%eﬁ 8 arthlk}1988ibalMAGing TRICEBIUL 1 to
conprising about 2°to 40 carbon atons or at [east one

_ pol yol efi n ebeyiritshrbgnateoes; add t 0 -about 360 car bon

atons and having a term nal copol ynerizable group in
the formof a vinyl, vinylidene or al kyl vinylidene
group @dg M %h W@t ddedpeRfiazold Rptedétled Hiathe Fhtenupd:ef i n
enpl oyed is not the sane as the olefin enployed in
(i)(b); a copol yner obtained by reacting conpound
(i) (a) and conpoune(b) in tha.presencg,of a free

radical initiator; or a copglfyne ained by (a)
reacting conmpound (0(a) w conpdynd (i) (b) or
(i)(c) in a non-free gadigal catallyzed reaction in

t he presence of copol yner
both; or by (b) contacting copol ynar (i) or copol ymer
(ii) or both with the non-fr adi cal catal yzed
reacti on product of conpound/(O(a) and conpound (0(b)
or (0(c); with (3)at |east one polyether aromatic
conmpound capabl e of being reacted with at [east two
nmonocar boxylic acids or esters thereof, or with at

| east two dicarboxylic acids, anhydrides or esters
thereof or mxtures thereof; and (C) at |east one

pol yet k&r ahi pinnaperimidinerepsspriehy bagemdaof bei ng
reacted with at | east two nonocar boxylic acids or
esters thereof; or at |east two dicarboxylic acids,
anhydrides, or esters theredfklzor mi xtures thereof

2. The lubricating oil addit|ve conposition of claim
1, wherein copolyner (i), (i or (iii) is reacted
with at |east one polyetf i c conpound, with
at | east one polyether aliphaticjconmpound and,

i) or pol ymer (ii) or

additionally, with (1) a bne et her conpound;
(2) at | east one aromatt d..capabl e of  bei ng
reacted with at | east 5 ocarbo vlic acid or

ester thereof, or di( c aci d-anfydride or
ester thereof; or (3 ak

capabl e of being reacted w1t ast one

nonocar boxylic acid or ester thereof, or dicarboxylic
acid, anhydride or ester thereof; or mxtures of (1),
(2) or (3). 4, ?’hicﬁr}?m kegy?ésaﬁ@hy&%g& br @M kMBcal having from about
conposition of clalrm 2, erein in copolymer

(iii)(b), saitdabapdhyarmon@iomsr copol ymer (ii) or
both are contacted with the non-free radica

catal yzed reaction product of conpound (0(a) and
conpoupg (i Béi5ylerieRmiRarcples RIS thE feemRenent
(2), cgﬁponéﬁ%q?%?&Brﬁﬂixtures ?%ereof 4. The

| ubricating additive conposition of claim1l, wherein

t he pol yet her aronmat npound i s d &pm an
aromati ¢ am ne havi i a (a)an
N- aryl phenyl enedi or mul a:
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R113 I R19 Rg is H --NHaryl, -NHal karyl, or a
branched or strai ght chairn hydrocarbyl radical having
from-about 4 to about 24 carbon atons selected from
al kyl, al kenyl, al koxyl, aralkyl or alkaryl; R19 is
--N142, - 5-(NH(C112) AnNH2, --NHal kyl, CH2
--aryl--NH2, in which n and meach have a value from
about Ito about 10; and R20 is hydrogen, alkyl,

al kenyl I al
abouty4 to ggg%ltld&g ?%5%8%? at’o 1 %A(%lj am nocgrriggg%ﬁl%ht chain

" represented rhxjaaﬁlﬁmvﬁxgrﬁ‘nmh about |4m0 wliiug P4 %ﬂzomaﬁdm@ﬂﬂat can be alkyl,
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or a1 ey PP FIREEL RRT) o EhR R oMk,

carbon at onms.NjE&k) OQHN%AIE‘)‘H%Q*/H&}PH and ﬁ@a@ﬁﬁﬂeeadvamlé from

‘the fornmul a: I n"which R23 71's gdrogen or an al

radi cal haviahgutf ¥ torababiol; and Rey iabysdrogend alkh, bkknmelt itlh@fiyl
and 5(d)an amngmer GARL PLLIAZ 8h8 HSR ARALEL LR  oms;

fornul a:
provided that when Rjs is hydrogen or a branched or straight chain

radical having from about 4 to about 24 carbon atoms selected from
alkyl, alkenyl, alkoxyl, aralkyl or alkaryl, then Ry must be NH; or --
(NH(CH)p)mINH>, -CHz-(CHz), —NHa, or —-CHj-aryl-NH,.

(g}  anaromatic amine compriéing two aromatic groups, linked by a group,

L, represented by the following formula:

R30 \ -
R

wherein L is selected from ~O-, -N=N-, -NH-, -CH;NH, -C{O)}NR;-, -
C(0)O-, -S0y-,-SOsNR39- or —SO;NH-, wherein Rag and Ryg

independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms;

wherein each Y, Y), Y3 and Y4 are independently N or CH provided
that Y'; and Y, may not both be N;

Rspand Rj; independently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SO3H, -
SO;Na, CO,H or salt thereo.f? -NR41R4; wherein R4y and Ry, are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;
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10(e) an ami noperimi dine represented by the fornul a:
NH2 NNH in which R24 represents
hydrogen or an al kyl radical haying from about 151 to
about 14 carbon atons; (Oan aryl oxyphenyl eneam ne
represent ed bytheforrrula in which 1(25 is H,

--NHaryl, - NHal hed ht  chai
a0t ool hay R sORIHY (PESERE B RE o cHkalkeny or

t hat can be ’ | ) )
al karyl; R2 aﬁhl‘k&y ﬁlﬁ}ub%wnﬁ f@l—nlggﬁlltml h%@ulf B calbbn )‘rﬁo’ms OH,

or --NHaral 8%HOEHSWN&;h n and m each have a val ue
fromabout 1 to about 10; and R27 is hydrogen, alkyl,
al kenyl , al koxyl, aral kyl, or alkaryl, having from

about 4 to Rpﬁ%re%twﬂgnm;]@gfﬁwhe@&ﬁ)w_gﬁgdntalk@l ovdidlkenyl

R25 is hydrogen or a branched or straight chain

radi cal havgwgpﬁmmgafm@mxttldo abou g carbop Ao %an%Hz)n—
sel ected fr I kyl or

al karyl, th —b% afrylbe f\l nl@ﬁ&g?ﬁlﬁ?@gqg 11NH2,
-CH2-(CH2) n -NH2 or -Cl-12- aryI NH2- (g)an arormtlc

ani ne conrpr|5| ng two aromatic _groups, linked by
group, L, - Egérﬁbfédelishts I%[IR@\Mméenp Blaghlﬁpgalki/lsoran

R30 R31 yi —Xl%en}(l group having from about 1 to about 8 carbon atoms, then either
L is -NH- or —CH,-NH-; or Rsg or R3; is OH or -NRy4;R4> wherein at
least one of R4 or Ryp is hydrogen; or Rz, or Raz is OH.

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

@) an aminoindole represented by the fqrmula:
Ras

(7

HoN

wherein Rjg 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\..( / j/\ Ra7—NHo
|

H
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R32 R34 y4 R33

wherein R37 represents a divalent alkylene group having about 2 to
about 6 carbon atoms and Rsg represents a hydrogen, an alkyl or an

alkeny! group having from about 1 to about 14 carbon atoms;

(k) aring substituted or unsubstituted aniline, such as nitroaniline or 4-

aminoacetanilide;
) an aminoquinoline;
(m)  an aminobenzimidazole;
(n)  aN, N-dialkylphenylenediamine; and
(o)  abenzylamine.

The lubricating oil additive composition of claim 4, wherein the polyether

aromatic compound is derived from an aromatic amine having the following

--—-——-/Rzo.
/_\ @ |

R1g

formula

R, is H, ~-NHaryl, -NHalkaryl, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aralky! or alkaryl; Ryois --NHp, --(NH(CH,) n)mNH2, -
NHalkyl, --NHaralkyl, --CH, --aryl--NHa, in which n and m each have a value
from about 1 to about 10; and Ry is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,

or alkaryl, having from about 4 to about 24 carbon atoms.

The lubricating oil additive composition of Claim 4 wherein the polyether
aromatic compound is derived from the following formula:
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wherein L is selected from-0-,-NH, -CH2NH, :
-C(0) NR28-, - C(0)0-, -SO2-, -S02NR29- or --SO2NH,
wherein 1128 and 1(29 20i ndependently represent a
hydr ogen, an al kyl, an al kenyl or. an al koxy group
having from about 1 to about 8 carbon atons; wherein

each Y1, Y2, Y3 gnd e i ndepend
ogen, Bty aryl,

provided that Yi a
R31 i ndependently r

hydr oxyakkyl ,>%am noal kyl ,
01-1, -NC2, - SOB# Na, CO2H o t Reher eof ,

al karyl, aralkyl
0581 R S A T2 S0k Lo

hydr ogen, aryl, arylalkyl,” or & ‘

and R33 |ndependently repr esent a hydrogen an al kyl,

an al kenyl or an al kox gr oup h%w n m ab ut 1 L ) ralkvl
about EBWﬁ%Nnﬁ?Rﬁ’?ﬁem resengg ¥h
repres EIH'{%,X WST oM, 3‘3@ bﬁ -ﬁ %ther@fnm and
an alkgﬁéfyllou ﬁyying fromabolt 1 to aRgg% :

car bonRaf anermdepﬁd@nt@ﬂlydmgam, alkyisiaryhyrarylaiigl, ar y?\lkaNE‘,l 2
and nis fromO to about 10; provided that when R34
IS -NHR35 wherein R35 is an al kyl or an 10al kenyl

group R?zhdnﬂq{3§ fng@})éﬁ%ﬂy rlapie@erﬁ QQH(Hr(%eﬁ anltioy] 24roABenyl or an
then el iIs -N H; or R30 or R31 is:
OH or alkbxyl §o2p Wawng rﬁwna@bq%één absh%S@ﬂrbRnftO@i*s reDhls
hydrogen; or R32 or R33 is OH (h) an am nothi azol e
selected fromthe group consisting of am not hi azol e,

15am ngl ﬁ@g@gelﬁt@zwﬂg > -NEIR, 5 ot feio Rej Bdhatigl er aﬂﬁlkenyl group
am noal kylt hi azol e; an_am noi ndol e reé enmgI by
the f ohmnafromg@out i to about 8 carbon atoms, ~CH2-P % 2 or =CHy-

aryl-NH, and n is from O to about 10;

provided that when R34 1s “NHR3s wherein R3s is an alkyl or an alkenyl group
having from about 1 10 about 8 carbon atoms, then either L is -NH- or —CH»-~
NH-; or Ry or R3; is OH or -NR41Ra2 wherein at least one of Ry or Rap is
hydrogen; or R3; or R3; is OH.

7.. The lubricating oil additive composition of Claim 4 wherein the polyether

aromatic compound is derived from N-phenyl-1 ,/4-phenylenediamine.

8. The lubricating oil additive composition of Claim 4 wherein the polyether
aromatic compound is derived from 4-(4—nitrppheny1azo)aniline or 4-

phenylazoaniline.

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

aromatic compound is derived from 4-phenoxyaniline.
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wherein R36 represents a hydrogen, an al kyl or an
al kenyl
carbon atons; an am nopyrrol e represented by the

formul a: R38---41 wherein R37 represents a dival ent

al kyl ene group having about 2 to about 6 carbon atons .. .
andoR38THe puteweting @l hyditivg eampasition |&f| 2y OB I@%rﬁﬂme‘img claims,

hayi t.1 t.0 ab : s .
0Ly aP bt R DAY il bRl e amine

as nitr

group having 20from about 1 to about 14

' i@@n@buﬂi ami noacet ani |l i de; an
aﬁinqu?ﬁ%?%%e; O (m an am nobenzi m dazole; (n) a

N, N-di al kyl phenyl enedi anmi ne; and 15(0)a benzyl am ne.

5. The lubricating oil additive conpgsition_of c

ol
54, Mher diha lutrisatbes 9ib pdiitivegosmesition eﬁﬂﬁ%haﬁ%@?ﬂa@\%z%ﬁh@f
from an AroRRGhir@ B HSAR Y 8ived Fold dubAfind OF MUl @
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12.

13.

14.

15.

16.

17.

dimethylaminopropylamine, N-aminopropylmorpholine,

diethylaminopropylamine, or diethylaminoethylamine.

The lubricating oil additive composition of claim 11, wherein the polyether

aliphatic amine is derived from t-butyl amine.

The lubricating oil additive composition of any of the preceding claims wherein the

copolymer is copolymer (1).

The lubricating oil additive composition of any one of claims 1 to 12 wherein the

copolymer is copolymer (ii).
The lubricating oil additive composition of claim 14 wherein copolymer (i) is

polyPIBSA, obtained by the free radical catalyzed reaction of maleic
anhydride and polyisobutylene.

The lubricating oil additive composition of any one of claims 1 to 12 wherein the

copolymer is copolymer (iii).

The lubricating oil additive composition of claim 2 wherein the aromatic

compound is selected from the group consisting of:

(a) an N-arylphenylenediamine represented by the formula:
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20R19 R18 is H, --NHaryl, -NHal karyl, or a branched
or straight chain hydrocarbyl radical having from
about 4 to about 24 carbon atons sel ected from al kyl,
al kenyl , al koxyl, aralkyl or alkaryl; R19 is --N-1I2,

--(NWCH2) rOM \TH25 -- NHal kyl, --NHaral kyl, --CH2
--aryl--NH2, in which_n _and m each have vaI e
25from about 1 to ago and R20 i eRr?

al kyl, al kenx al } 3 iy havi ng
from about 4% abb gar bon"at o :

| ubricating oil addi conposition Im4

wherei n the pol yether aromatic conpound |s derived
fromthe following fornula: 75 wherein g, jis selected
from-0-, -1\1=N, -NH, or -CH2NH;- 1t 30 and
R31 i ndepenﬂe;nSHg NME&NHWWE@WC@N@WU&I&%@NH

al karyl , I
ani noal | cyI A Béllaszyl rm&ﬁﬁwmgﬁ'ﬁ %ﬁy‘ ZLebroéllt A prhongms
R42 are i ndmﬁbmﬁlm RSN alkakidy hralkal ¥l alkaryl; R(2)yis -

arylal kyl, or al kar%/C R32 and R33 |ndependent|£\iJ
represent a l‘l&d-r-@@é HA miniHey+NHahkyh -00are. —aryl--NI,,

al koxy gr ougﬁﬁvh %ﬁgﬁa‘:ﬁ@mﬁm&@g@@%@%&a{ﬂwﬂw and Rog

at ons, represents -

wher ei n R3513I1'@dﬁigeﬁj aﬁ}jﬁ ﬂke@m, atitdseh wtallgl quralitzayli maying from
fromabout 1 to about carbon atons, -CH2-(CH2)n

-NH2 or aryﬂbwﬁﬂtﬁﬁ@%%@a@%ﬁ@@%o about 10;

15provi ded that when R34 is -NHR35 wherein R35 is an

al kyl or an al kenyl group having fromabout 1 to

about @)car haincatrbamle tapesseid hethelfoimula:NH-  or

-Cl-12- Nth; or R30 R31 is OH or RA1RA2 wherein

at | east one of [

R33 is OH o \_-NH

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

alkyl or alkeny! radical having from about 1 to about 14 carbon atoms,

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

e 2
\ @
HN % Raa
N
N
|

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

about 14 carbon atoms; and
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20 7. The lubricating oil additive conposition of
Claim4 wherein the pol yether aromatic conpound is

~derived from-Nphenyl -1, 4- phenyl enedi am ne. 8. The

| ubricating oil additive conposition of Claim4
wherein the pol yether aromatic conpound is derived
fron14-é4-nitropheny|azo)aniIine or 4-

25phenyiaz o #hpminssicraiptotfiazale spresentedly e forawip:t i ve
conposition of claim®6, whereain the pglyether
aromati c conpound is derive phenoxyani | i ne.
10. The ‘lubricating oil addi nposi ti on of any
one of the preceding g6, whergiln the pol yet her

al i phati c am ne conpound i [ froman aliphatic
am no hydroxyl conpound. 51Y.The |sbricating oi

addi tive conposition of clai wherei n the pol yet her
al i phatic am ne conpound is ﬂerived fromt-butyl

am ne di nmet hyl am nopr opyl amige,

N- ami I hol. i di et hyl a .am ne,
i ot hyl nabeRyloR pane GfsoRE) BERaR:CT O ©

addi tive conposition of claildiil, wherein the

pol yet her aliphatic amne is|derived fromt-butyl

am ne. 13. The lubricating oll additive conposition
of any of the preceding q s rein the copol yner
is copolyner (i). 15 14.7The lubficating oil additive
conposition of any one of clainsj1 to 12 wherein the
copol ynmer is copol yner ' he lubricating oi
addi tive conposition erei n copol yner
(ii) is 20pol yPl BSA, e {rge radi ca
catal yzed reaction o tde and

pol yi sobut yl ene.

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

1 to about 14 carbon atoms;

) an aryloxyphenyleneamine represented by the formula:

—\_*a
st// __.\ AN ‘/

in which Rys is H, --NHaryl, --NHalkaryl, or branched or straight chain
radical having from about 4 to about 24 carbon atoms that can be alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; R is --NHy, ~(NH(CHz)n)m NHa,
--NHalkyl, or --NHaralkyl, in which n and m each have a value from
about 1 to about 10: and Ry7 is hydrogen, alkyl, alkenyl, alkoxyl,

aralkyl, or alkaryl, having from about 4 to about 24 carbon atoms;

(g) an aromatic amine comprising two aromatic groups, linked by a group,

L, represented by the following formula:
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16. The lubricating oil additive conposition of any
one of clains 1 to 12 wherein the copolyner is
copolymer (iii). 25 17. The lubricating oil additive
conposition of claim2 wherein the aromati c conpound
Is selected fromthe group consisting of: (a)an
N-aryl phenyl enedi_am ne repgesented by the fornH

Ri 3 R18 is H, --ﬁﬂ% Ilcaryl, OF a Yy Ehed

or straight chain hy rocarb ragl caI havi ng fro

about 4 to about 24 rbon ons ~sel et ed f/t I,

al kenyl , al koxyl T\ yl al karyl ; \LRQ;

5NH2, --(NH(CH2)8 Y7o NAal kyl, - - NHaral Ryl , 2

in which n ahere Efié?&l:]éb@é(ﬁrﬁn\iﬂj usy=iN- OWH-bOOHzNHt@(O)NRzg- -
about 10; and R20 is hydroge al kyl , al kenyl ,

al koxyl , ar &(@P-, -¥p2- arISR)aN o Ohaﬁ@ £, e Rusand Rop
bout 24
?egres ent g?@g&ﬁ?ﬁﬁ?&&?@é@awd Eﬁ{%@’f ékeplg%or an alkoxy

each indepeg@afjtﬂayingefwnesw1hgdbcoxgemaxbbnatmn&t kyl or
al kenyl radical having fromabout 1 to about 14
carbon atons, in which R23 is hydrogen or an al kyl

radi cal having bl emhaboYl v 4R Pﬂytnd% eriIBAtRPR o CRl1Brovided

and (d) an am noner capt ot r azo er eprésent ed by t

fornmul a: SHhat ¥} add Yhlmayelot bothdeiNjoper i mi di ne

represented by t-he formula: NH2
R3pand Rs; independently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO, -SGsH, -
SO3Na, CO,H or salt thereof, -NR4 R4, wherein Rs; and Ry are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;

Rj and Rj; independently represent a hydrogen, an alkyl, an atkenyl or
an alkoxy group having from about 1 to about 8 carbon atoms, -OH, -
SOsH or -SO;3Na;

Ra4 represents —NH,, -NHR3s, wherein Ras is an alky! or an alkenyl
group having from about 1 to about 8 carbon atoms, -CIH-(CHz)n —

NH; or —CH;-aryl-NI1; and n is from 0 to about 10;

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

(i) an aminoindole represented by the formula:
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5in 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 fornul a:
R2A0 R26 10in which R25 is H, --NHaryl, --NHal karyl,
or- branched or straight chain radical having from
about 4 to about 24 carboa atons that can be al kyl,
al kenyl , al koxyl, aral kyl ®r alkaryl; R26 is --NH2,
--(NH(CH2) n) m NH2, - - NHal --NHar al kyl, in

whi ch n and m each have a
10; and R27 is hydr o,
15aral kyl, or alkaryl, ha ,
24 carbon atons; (g)an aroma

al koxyl ,
4 to about
g~ conprising two

aromati c groups, linked by a group, F, represented by
the following fornmula: wherein L is)selected from
-0-, -1\1=N-, -NH, -CH2NH, -C(0)NR23-, - C(0)

0-, )
-SOR-, - SO2MNRE&in Rys reSCReS 9 hydregen, an Rkgl erra atiogyl group having
i ndependent L.y repr nt. a hydrogen, an al kyl, an
al kenyl or Qﬁnﬁﬁgwgi%%@FwﬁExﬁgﬁgﬂak?an1about 1to
about 8 carbon atons; wherein each Yi, Y2, Y3 and Y4

are independently N or CH provided that Yi and Y2 may
not bofih beamamimRsgokTapRSDiGdIIEHe AMBHELY T epr esent

a hydrogen, al kyl, j%yl, I, aral kyl, al koxy,
hydr oxyal kyl , am nodt®yt<Z- oH \ ey —H081- 1, -
SBNa, CO2H or salt thergof, -NR4LIR4A2 wherein 1141
and R42 are independently gen, al kyl, aryl,

represent a hydrogen, an al Kyl, an al kenyl or an
al koxy group having fromabgut 1 to about 8 carbon

atons, -OH - 503H or -SGB8Na; . .
wherein Ry, represents a divalent alkylene group having about 2 to

aryl al kyl, or al karyl; 15R3§Land R33 i ndependent|y
y

about 6 carbon atoms and Rag represents a hydrogen, an alkyl or an

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

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

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

(p)  abenzyl alcohol.
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R34 represents -NH2, -NHR35, wherein R35 is an al kyl

an al kenyl 20group having fromabout 1 to about 8
carbon atons, -CH2-(CH2/9 - NH2 or -CH2-aryl-NH2 and
nis fromO to about 10; an am not hi azol e sel ect ed
fromthe group consisting of am nothiazole,
anijgobenznelitR#dhEoil AdbitabenZIshiondF slaih ¢7 sdrein the aromatic
am noal kyl t hi azol'e; 25 an_ami noi ndol e represented by '
the formufieeis N-mybphepylencdiateingi n R36 represents a
hydrogen, an al kyl or an al kenyl group having from

about 1 to about 14 carbon atons; 5an am nopyrrole

r epioes enteduititatiR@oil addiuvécorip dsﬁlﬁfneif ©laitd 1 8rveiprds drt S

a dival ent al kyl ene_group haV|n about 2 to about 6

Scar bon a¥-emiphsaieratiamingrie Mephesylphenylangdiamincan al kyl

an al kenyl group having fromabout 1 to about 14
carbon atons; (k)a ring substituted or unsubstituted
anijg.ne Ttﬁ:uﬁﬂmoaﬁng ofladditive Icﬁﬁp@sﬁtléh-ofa:ﬂ]allmomehfaﬂmlthdﬁ-

1) an am_noqui nol I ng; obenzi ol e;
(1) ph en)ﬂphenylenedlamme is N—pﬁeny? 4- %enﬁem?dz amine.

or

or
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21.

22.

23.

24.

25.

26.

The lubricating oil additive composition of any one of claims 1 to 13 wherein
cdxnpound (i)(b) of copolymer (i) is polyisobutene having a number average

molecular weight (M,) of from about 112 to about 5000.

The lubricating oil additive composition of claim 21 wherein the number

average molecular weight (M,) is from about 500 to about 3000.

The lubricating oil additive composition of claim 22 wherein the number

average molecular weight (M) is from about 1000 to about 2500.

The lubricating oil additive composition of any one of the preceding claims wherein

(i)(a) is a dicarboxylic acid, anhydride or ester thereof.

The lubricating oil additive composition of claim 24 wherein (i)(a) is maleic

anhydride or ester thereof.

The lubricating oil additive composition of any one of the preceding claims wherein

the monoolefin of (i)(c) is a 1-olefin.
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(n) a N, N-dial kyl phenyl enedi am ne; 20(0)a
benzyl am ne; and (p)a benzyl alcohol. 18. The

| ubricating oil additive conposition of claim 17
wherein the aromatic am ne is N-aryl phenyl enedi am ne.
19. The lubricating oil additive conposition of claim
18 wherein the 5N-aryl phenyl enediam ne is X
N2 hendxIgisaijngpid apmpeHidon Grpnprishis 4 upier sapwHeign il of
addi t | Hs 'ga%gg (\)risslcéél nan%fa I(I‘iln%i‘ %%t%ﬁ{eqh&iéaﬁﬁg oil additive
Nphenyl phényfenedl @m ne i's

N- phenydmpbsifiof pespytednscha prozess wiicl2domprives taabting at i ng
oi |l additive conmposition of any one of claims 1 to 13
wherei n conpound (i) (b) of copolyner (i) is

pol yi ut ' .mol ecul ar
wei ght laM ?ﬁﬁ?p?‘?ﬂémr&a oﬂ)t%%f(?’ e 12000, 22. The

| ubricating oil additive conposition of claim 21

wherei n t he, nunber 15average | ecul ar. i ght

is from abdit 5GU“FBEQW3G$%§5%83%%§f&$ﬁ§%Pﬁgyw%g%#%@Cﬁ
oi | additive comp@iiohb@s cOhphdiag:m 22 wherein the

nunber average nol ecul ar wel ght (Ma) is from about
1000 to about 2500. 20 24. The lubricating oil

addi tive conposition of any on h ' }
claims wherein ( ia) ?qéeagp%}ecnérrbogglyhngcagg ?}é&qﬁrg&d Cs-Cas
anhydride or ester thasehrboRblic didor askeritieatdner DCh-Cos
addi tive conposition of claim?24 wherein (0(a). is :
mal ei ¢ anhydride or edtaboxyhispgigs aghydride orggter thereof;

| ubricating oil additive conposition of any one of

the preceding clains wherein the nonool efin of (0(c)
is a l-olefin. (BY.A dtibisi @eti-olgfincdmpnsipg sbdut @rio 40 carbon

conprising a major ampunt of an oil of |ubricatin
viscosity and a m nord@Rpant! gt ?rl‘?é’q?%?f%‘J‘b%‘{q’?beﬁg ‘T‘bou_t 4o
additive . 360 carbon atoms and having a terminal

copolymerizable group in the form of a vinyl,
vinylidene or alkyl vinylidene group or mixtures

thereof; and

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

is selected from the group consisting of:

(1} an alky! 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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conposition prepared by the process which conprises
reacting 5(A)at | east one of the foll ow ng

copol yrmers: a copol yner obtained by free radica

copol yneri zati on of conmponents conprising: 10(a)at

| east one nonoet hyl eni cally unsaturated C3-C25
nonocar boxylic acid or ester thereof, or a C4-C28

di carboxylic acid, anhydride or ester thereof; (b) at

| east one |-olefin Ccﬁm&x?ﬂié&idq}?% al?ou& 91_:0419019"1‘6 Eb?lﬂ)n atoms
15atons or at |east one polyolefin conprising about 4

to 360 carbon atons gne BaXikRGuiRtitisl Bnbs 1 to 40 carbon atoms;
copol yrmeri zabl e group in the formof a vinyl,

vinylidene or at:&g.\/l I Nl 198 B8kafit de W PcalfoxyHic4tild & %rom about 1 to
thereof; and 20 (c) at |east one nonool efin conpound

whi ch is copol yneri zabhk& cadbbhatbi@ nononmers of (a) and
(b) and is selected fromthe group consisting of:

25(1) 30 an al ky} vidaN-viayikebstimd nadgdldoithinitk kitkrocyclic

et her where the al kyl group is hydroxyl, am no,

di al kyl ami no or al kaxypsudsdndt ut ed or is

unsubstituted, and containing fromabout | to about

40 carbon atons; ()2} kastahkyblefimtonrisinghbait 2 to 40 carbon atoms or at

N-al kyl am de of a nonoet hyl enically unsaturated nono-

or dicarboxyl i c acilehsodne polgoieBdauipri8ng abodtBowsboitB60 carbon

carbon atons where the al kyl substituent contains 1

to 40 carbon atons; af@)s aadhdNing atgriniral dwosdamercebloroup in the form

carboxylic acids of from about Ito about 8 carbon

at ons; 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)(2) and compound(i)(b) in the
presence of a free radical initiator; or
(iiiy  a copolymer obtained by (a) reacting compound (i)(a) with compound (i)b) or

(i¥c) in a non-free radical catalyzed reaction in the presence of copolymer (i) or
copolymer (ii) or both; or by (b) contacting copolymer (i) or copolymer (ii) or
both with the non-free radical catalyzed reaction product of compound (iXa) and
compound (i)(b) or (i)(c); with

(B) at least one polyether aromatic compound capable of being reacted with at least two

monocarboxylic acids or esters thereof, or with at least two dicarboxylic acids, anhydrides or

esters thereof, or mixtures thereof; and
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(4) an N-vinyl substituted nitrogen-containing

het erocyclic conpound; and (5) at |east one 1l-olefin
conprising about 2 to 40 carbon atons or at |east one

pol yol efi n conprising about 4 to about 360 carbon

atons and having a term nal copol ynerizable group in

the formof a vinyl, vinylidene or alkyl vinylidene

group or mxtures thereof; provided that the olefin

e oy .S no ) Sk : :
(BEh) Y BEkebd s ol e m e o bR SR Y reacted with
( ij a) laﬂ@asf @V@ﬁi&bﬁ&(&irl)c()d(?)ic iad)iidt Jmeesm;rmemoe k()mbt lnadt K\ge

radical _initiator; or (iii)a copolyner. obt.ajne

(a) redicaibagylicoanidsurrhydrisesapr S BRb S AHx %e%?f‘

(0(c) in a non-free radical catalyzed reaction in the
presence of copolymer (i) or copolyner (ii) or both;
op8by (Th} lubsinatamt dihepnomptionmd claim 7 owhareip sbyehsmer (i), Yii) or (iii)

or both with th on-free radi cal catalyzed,reactj-on .
pr oducts TS?“%W&E Gﬁﬁ"“it P%?Olﬁﬁgercaéﬁ(ﬁgtbcn‘am{q?{l E%)amg%&dlt?onally with
(0(c); Qg‘ at RastBhatrd AR cofpuRPéApablo F béih® Faticd with at least one
compou capabl e of being reacted with at |east two

nonoc anvorsdrbaxyliciadid g estestherest, ondicaibpxylisracy, aphyglride or ester

| east two dic | j c acids | r I ;
t her eof}}er‘?ﬂ% %@fﬁﬁ%‘?{ et @ g?‘t;ic cg)%_%é ?%?‘g{% qu)g%l? r%argz éed with at
pol yet gkt @eintlidkhi®oficRiCandrt tdraofpadicarikybeadid, anhydride
reacted wth at |east two nonocar boxygi c acids or

est er s ot paterdbireofppr mixtuenat (13 fb(APEEPBoxyl i ¢ aci ds,
anhydrides, or esters thereof; or mxtures thereof.

The lubricating oil conposition of claim27, wherein.
copol ymBe Ifbrikatig 6i) cafipdsition)ofickime8cwheeini it hopalyhen@ii)(b),
one pol yet her aronmatic conpound and additional ly. W th '
(1) at spidgepolymer %}QTrF&PP]d“{?BEF‘BdH %8 %&%‘%"%ﬁ%@ﬁd‘owﬁee
react eq, i RO (i§(aRaidlcddipound (i)(b) or
ester ??ﬁde%f%g?t%g%fﬁlﬁ%%r og%?gpg{:i d, argg(ygri de opr B
est er (@) aothe parsef@)of abmpeast (I9reemionpHa2) & kehpoun

capabl e of being reacted with at |east one '
nonocar boxylic acid or ester thereof, or dicarboxylic
agiod, Ry ricgﬁngéoxﬁfésﬁfqntdf@{a@ﬁfz@ @herginheipeigethér drdjatic

or (2) or both. The Tubricati n% oi I, conpositi cip Qf P 1
cl ai m 28mpwiretisidarived frerp on prasmaticiaming avingthe following formula
copolymer (i) or copolyner (ii) or both are contacted
wth the non-free radical catalyzed reaction product

of conpeund a6iN-aB)ptRAgietaligining deptésefisll bptho Dfwylai n

t he presence of conponent (1), conponent (2) or both.

The lubricating conposition of claim?27, wherein the

pol yet her aromatic cgrapoynd i s derived a};ﬂze
aromati ¢ am ne havi a

thefollovvingf ) an
N-aryl phenyl aqgei-ar ety mul a:
- NHal kar yl ranched

Rig 25R18 is H, --
R,z is H, --NHaryl, -NHalkary!, or a branched or straight chain

or straight chain

hydrocarbyl radical having from about 4 to about 24 carbon atoms
selected from alkyl, alkenyi,_ alkoxyl, aralkyl or alkaryl; Rig 1s ~NH,, -
(NH(CH,) n)mNIH3, --NHalkyl, --NHaralkyl, --CH; —-aryl--NHp, in
which n and m each have a value from about 1 to about 10; and Ryo 18
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15

hydr ocar byl radi cal having from about 4 to about 24
carbon atons selected from al kyl, al kenyl, al koxyl,

aral kyl or alkaryl; R19 is --NH2, - -(NH(C1-12)

O nNH2, --NHal kyl, --NHaral kyl, --CH2 --aryl--NH2, in
whi ch n and m each have a value from about 1 to about
10; and R20.i hdoe,akl,alknl, | k l .,
aral kyl , or hﬁ&‘l@&f“‘%la ky&fé‘v}nlffﬂé’l @ﬁ@ﬁy B@E‘tﬁ/@r ?I%arggéqvgymgjmm
car bon atongbodtbptog%ﬂ%q;a%%&ng epresented by the
formula: in which R21 and R22 each i ndependently
represent hydrogen or an al kyl or al kenyl radi cal

havi ng f.r om about t.o_abo atons, (c) an
am no- |@dazaﬂn?ﬂfﬁ@a?(§ﬁfeé’§%sﬁlﬁgé%5§het Iém‘f’]gr nul a:  15i n
whi ch R23 is hydrogen or an al kyl radical having from
about 1 to about 14 carbon atons; apd (d)an

am noner captotri present ed
5 (e)an am noper
NI -12 NNH

|
H

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

alkyl or alkenyl! radical having from about 1 to about 14 carbon atoms,

() an amino-indazolinone represented by the formula:

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

about 14 carbon atoms; and
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10i n whi ch R24 represents hydrogen or an al kyl

radi cal having from about Ito about 14 carbon atons;
an aryl oxyphenyl eneam ne represented by the fornul a:
15 R27 in which R25 is H, --NHaryl, -NHal karyl, or
branched or straight chain radical having from about

4 to abgut 24 carbon atons that ca | kyl .
alkenyf, al RHIPROMEICANIRIFI eﬁWﬁﬁ?gP?gﬁ§€%¥gﬁ@?NH2,
--(NH(CH2) Om NH2, 87 ~--NHallcyl, or --NHarallcyl, in
whi ch n and m each have a value from about Ito about
10; and R23 is hydrogen, al keadtz, al koxyl,

aral kyl, or al karyl, havin out 4 to about 24
carbon atons; provided that/ when 6 is hydrogen or a
branched or strai ght ®hai 5 radildal having from
about 4 to about 24 carbon™atons s€l ected from al kyl,
al kenyl , al koxyl, aral kyl or\al yl, then R26 nust
be NH2 or -- (NH(CH2) OnNH2, ’C/HZKHE’CHZ) -NH2, or
-CH2-aryl -NH2. (g)an aronatié am ne conprising two
aromati c groups, |inked by d*group, 10L, represented
by the follow ng fornul a. wherein L is sel ected
from-0-,-NH, -CH2NH, -C(0)NR28-, -

rom

(e) an aminoperimidine represented by the formula:

NH»
N’// NH

A
—— Rz

=

in which Ry4 represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;

H an aryloxyphenyleneamine represented by the formula:

Rag

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

alkenyl, alkoxyl, aralkyl or alkaryl; Ryq is ~~NHp, ~~(NH{CH2)n)m NHa,
87
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15C(0)0-, -SO2-, -S02NR29- or: -SO2NH-, wherein 1(28
and R29 independently represent a hydrogen, an al kyl,
an al kenyl or an al koxy group having fromabout 1 to
about 8 carbon at ons; wherei n each
Y1, Y2, Y3 and Y4 are independently N or CH provided

|222| 2 Sg ) :j(é ) ﬁngﬂaégm %?ﬁﬁ?’g in gVél}N?h n?i_n% Iﬁrégchlzilgqlve a value from

algl;?r yll\loearfdo'avh 10 a&dﬁ@w %@%@kc@éﬁ , alieyl) ﬂlaaiykydlkoxyl

H or salt thereof,

- N1t 411242 avhliykion amlmmgoralabmﬂéu tp @boyi Rdewthop atoms;

hyd | k I
s | dopenpranteg Hal il Rl RS iageR br £biéAied gr Kifih{ Ghain
al kenyl or @Rical ke ﬂéﬁ%oﬁwtmoﬁﬂ Maﬂﬁﬂwtorhs talected from

about 8 carbon atons, - - SO3H o S%Nﬁa R%H

represents alkppal @MF@SOXMP]@VWTF@@W} than H?W“%? 201
| k I f,

cnr bon at ort ISR, CHRGHRG D, bf, ShodbI RL,

and nis fromO to about 10; 5provided that V\,hen R34
is -NH12. 35 wherei.n R35 is an.al kyl or an al glﬁjéedb 4 orou
group Evi nd APERMGBENRC GORRIISHETC BRI LI AL Y 8 group,

then eithery L5 bPhe (OBwig form@fla:R30 or R31 is
OH or NltaL1|;{e V\A%%Ar\t%bin ate | east Igl(‘ane of R 41 or R42 is

hydrogen; or R32 or R33 is OH 10(h)an am nothiazol e
selected fromth grou!o copsnstlng of amngt hi gzol e,
am nobenzot hi azoﬁ nobeqzot hi adi azbl e a 2

am noal kyl t hi azol e; Oan arr&m_n eprese Ay
the formul a: R36 /\\ /

Ra™  Y,—Y,

wherein L is selected from —O-, -N=N-, -NH-, -CH,NH, -C(O)NR33-, -
C(0)YO-, -80,-, -SONRys- or —SO:NH-, wherein Rog and Rog
independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms;

wherein each Y, Yz, Y3 and Y4 are independently N. or CH provided
that Yy and Y, may not both be N;

Rjoand Rs; independently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroxyalkyl, aminoalkyl, -OH, -NO,, -SOsH, -
SO;Na, CO,H or salt thereof, -NRg; R4 wherein R4y and Ry» are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;

Rgz and Ra; 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;
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15wherein R36 represents a hydrogen, an al kyl or an
al kenyl group having fromabout | to about 14 carbon
atons; an am nopyrrole represented by the fornul a.

R38---4/\\ _-- R37 -NH2 2011-1 wherein R37 represents
a dival ent al kyl ene group havi ng about 2 to about 6

car bon ato and R38 n

an al kerr@%“ f@‘%ﬁ?ﬁtshi‘ﬁf%gﬁﬁﬁéﬁhw}s a.% lﬁlgﬁy kenyl
Car bon at ongpup ﬁﬁa% fibAGaboub$ td &umesi c&boma@uﬁgt@my(ca@g)n
aniline, such as nitroaniline or 4-

ani ri oacet aNH: peteCH5am)-AHasrdigdTad P thabout 4 an

am nobenzi m dazole; (n) a N,

N- di al kyl phenyl enedi am ne; and 10 (o) a benzyl am ne.
31. The | ubgrbeidéd fat ¥hen RYMOBHR ©whefeirc R mrm@ﬁlkyl or an
wherei n the pol Xet her aronmatic, conpound is qprl ve

from an ar eyt P AevIgTo aberd 119 PSS % Braltﬁ]’l‘%\ then either
s RN R20 Lis —NH-_or —CquN“H-, or Rag or Rz 1s OH or -NR4 Ry, wherein at

least one of Ry or Rys is hydrogen; or Rj; or R33 is OH.

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

i) an aminoindole represented by the formula:
Rss
ol J
\/\T
H

wherein Rag represents a hydrogen, an alkyl or an alkenyl group having

from about 1 to about 14 carbon atoms;

) an aminopyrrole represented by the formula:

RSB\@ ,\/ Raz—NH;
|

H

wherein Ri7 represents a divalent alkylene group having about 2 to
about 6 carbon atoms and R.3-3 represents a hydrogen, an alkyl or an

alkenyl group having from about 1 to about 14 carbon atoms;
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1 15R19 R18 is H, --NHaryl, -NHal karyl, or a
branched or strai ght chain hydrocarbyl radical having
fromabout 4 to about 24 carbon atons sel ected from
al kyl, al kenyl, al koxyl, aralkyl or alkaryl; R19 is
--N112, --0\11-1(012) Ori\1112, -- NHal kyl,

--NHaral kyl, --CH2 --aryl--NH2, in which n and m each
have a value 20f rom about 1 to about 10; and R20 is
hydr O dd-anfiind] &ich as itroaniline or 4~
alkary haV|ﬁ%ﬁngﬁggﬁgg?ﬁgﬁﬁﬁwabout 24 car bon
atons. 32. ahfigodcatanilelat i ng oi |l conposition of O aim
30 wherein the polyether aromatic conpound is derived
fromthe followng formula. \R32 R34 25R31R33 wherein
Lis sgject&y&ﬁﬁl Sindline; - 1\ 1=-N-, -NH, or -CHZNH
R30 and R31 i ndependent{y represent a hydrogen

al kyl', aryl, alkaryl, arallcyl, alkoxy, hydroxyalkyl,
am noa - vvherel n R41 and R42 are

i ndepe ent"’r“fnm)ﬂ?%%lélﬁly%?{ aryl, arylalkyl, or

al karyl; R32 and R33 |ndependently represent a
hydrogen an al k n al kenyl .or an al koxy group
havi ng(mr OmeNtF%;alleP erabeNeaiaiRs 2Bon at ons, or - OH;
R34 represents -NE12, -NHR35, wherein R35 is an al kyl
or an al kenyl group having from about 1 to about 8
car bon(t ongbenz@arigeCH2) " - NH2 or -CH2-aryl -NH2 and n
is fromO to about 10; provided that when R34 is
-NHR35 wherein R35 is an al kyl or an al kenyl group

hﬁ’ | N1 RFARAY bl ohhoIROH to;f BlaRADDM LIRS pdialer aromaic

or 1t30 or R31.is F
- NR41Rddnpdned & deriatd Froasan anmatie aRinsrharps thefollowing formula
hydr ogen; or R32 or /[R33 . T ri g ing
oi | conposition of 4 ai
aromatic conpoung =Ys
N- phenyl -1, 4- gheny enedia ' i cating
oi | conp03|t|on of | yet her
aromati c conpound is derlved from
4- (4-ni trophenyl azo) aniline, 4- phenyl azoBmi | i ne. 35.

;I' ES Lgmat .\ OI | fﬁﬁn@gﬁgﬂ)}ol % f?ichsée?)lll %Qéa@? ch]ﬁ‘ 'h?ﬂlrécarbyi

4- phen?ﬁ&phg\h@ﬁorﬂ about 4 to about 24 carbon atoms seIected from alkyl,
alkenyl, alkoxyl, aratkyl or alkaryl; Rigis —~NH2, —(NH(CH3) n):mNH2, --
NHalkyl, -NHaralkyl, --CH, --aryl--NHa, in which n and m each have a value
from about 1 to about 10; and Ry is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,
or alkaryl, having from about 4 to about 24 carbon atoms.

32.  The lubricating oil composition of Claim 30 wherein the polyether aromatic

compound is derived from the following formula:

Rao

>—‘R34
\

wherein L is selected from —O—, —N:N—, ~NH-, or wCHzNH;
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36. The lubricating oil conposition of any one of

clains 27 to 35, wherein the polyether aliphatic

am ne conpound is derived froman aliphatic am no

hydr oxyl conpound. 37. The lubricating oi

conposition of any one of clainms 27 to 35 wherein the

pol yet her aliphatic am ne conpound is derived from
t-butyl am ne dinmethyl am nopropyl am ne,

R ahRP aghHehdBRitPRAreéchE hydfog&b mh(ﬁmrgpma@ﬁydrﬁm,aﬁm}q r

di et hyl am noet hyl am ne. = 38. The [ ubricati ng oi

BRG] inéilkyt |-@HBr3NR, WSHEteh HN8d RQ a¥eihdPEndently hydrogen,
aliphatic amne is derived fromt-butyl amne. 5 %9. :
dika, ArvbsrviaRyl fGLRH; conpoi siton of any one of clains

27 to 38 wherein the copol yner is copolyner (i). 40.

The lubricating oil conposition of any one of clains

27 to 38 wherein the copolyner is copolyner (ii). 10

B} andTRgindetendeadt feprgseni d hydmign si slkdranafkemyl ad aatkOxy group having
wherein copol yner (ii) is polyPlBSA, obtained by the

frorg ebauaitl iochbut atrhbry s, peddt;i on of mal ei ¢ anhydri de

and pol yi sobutyl ene. 15 42. The lubricating oi
conposition of any one of clainms 27 to 38 wherein the
copolymer is copolynmer (iii). 43.The lubricating oi
Rarepresintsi-OtoNHR:a wherdig Rutieareilky] otve akenyhrapirhayogfiomatout 1 to
is selected fromthe group consisting of: 20 (a)an

- houir8darbior atpme nedi-H:heNbe pr €dbranddithynd his fiboyOrim klzput 10;
RigHN(>7."."-R20 | Rig

provided that when R, is -NHR3s wherein Rs; is an alkyl or an alkenyl group having from about
1 to abowut 8 carbon atoms, then either L is -NH- or —CH;-NH-; or Ry or Rs; is OH or -NR, Ras

wherein at least one of Ry; or Ry is hydrogen; or R, or Rs3 is OH.

33. The lubricating oil composition of Claim 31 wherein the polyether aromatic compound is

derived from N-phenyl-1,4-phenylenediamine.

34. The tubricating oil composition of Claim 27, wherein the polyether aromatic compound

is derived from 4-(4-nitrophenylazo)aniline, 4-phenylazoaniline.

35. The lubricating oil composition of claim 27, wherein the polyether aromatic compound is

derived from 4-phenoxyaniline.

36. The lubricating oil composition of any one of claims 27 to 35, wherein the polyether
aliphatic amine compound is derived from an aliphatic amino hydroxyl compound.

37. The lubricating oil composition of any one of claims 27 to 35 wherein the polyether
aliphatic amine compound is derived from t-butyl amine dimethylaminopropylamine, N-

aminopropylmorpholine, diethylaminopropylamine, or diethylaminocthylamine.
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Rigis

El, --NHaryl, --NHal karyl, or a branched or

strai ght chain hydr ocar byl radi cal
having from about 4 to about 24 carbon atons

25sel ected from al kyl, al kenyl, al koxyl, aral kyl or
al karyl; R(2)19 is -- NH2, --4NH(CH2)9/9114H2,
--NHal kyl, --NHaral kyl, --CH2 in which n and m each

have a value fromabout 1 .to t 10; [ . .

hy d8eger he dptrigpting pik emp?m%ﬂ%gbﬁ%l 3§ r ‘é{b?%gﬂ, tﬁ%ﬁ@&&hm aliphatic

al karyl , Vi . C about 24 carbon
afrgﬁevﬁ:agﬂ@@]gmﬁ%%g%h i ndependent | y

represent hydrogen or an 5al kyl or alkenyl radica

having from about 1 to about 14 carbon at . .

5 b)3\A9han Th HebriertingoPi rEMPAIEIR cQ ﬁ%iédmsy‘)ftog‘gl%rzﬁuf"a?g wherein the
in ich 3 1S -or an al kyl radical havin
frpn1ab8ﬂ§§¥n98§?§%ggﬁspgz carbon atons; and (c) ag

anm noner captotriazol e represented by the fornula: NH2

SH 40, Thef\l %ﬁ@ﬁt@%ﬁoaﬁﬁpdﬁ@maf rapr @EL ot efhibhy 2heo 38 wherein the

at ons.

for mul a:

10
41.

15 42.

43,

20

25

copolymer is copolymer (i1).

The lubricating oil composition of claim 40 wherein copolymer (i) is
polyPIBSA, obtained by the free radical catalyzed reaction of maleic
anhydride and polyisobutylene.

The lubricating oil composition of any one of claims 27 to 38 wherein the

copolymer is copelymer (iii)-

The lubricating oil composition of claim 28 wherein the aromatic compound is

selected from the group consisting of:

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

Y
A ‘ y

R4g

R,g is H, -NHaryl, --NHalkaryl, or a branched or straight chain
hydrocarby! radical h_aving from about 4 to about 24 carbon atoms
selected from alkyl, alkenyl, alkoxyl, aralkyl or alkaryl; R(2)10 15 =
NH,, ~-(NH(CH,) n)mNH2, -NHalkyl, --NHaralkyl, --CHz —aryl--NH,,
in which n and m each havé a value from about 1 to about 10; and Ry
is hydrogen, alky}, alkenyl, alkoxyl, aralkyl, or alkaryl, having from
about 4 to about 24 carbon atoms. '
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in which R24 represents hydrogen or an al kyl radica
havi ng from about | to about 14 carbon atons; 5(g)an
aryl oxyphenyl eneami ne represented by the fornul a:
R26 in which R25 is H, --N"aryl, --NHal karyl, or
branched or straight chain radical having from about
4 to about 24 carbon atons that can be al kyl,

al kenyl , al koxyl, aral kyl or alkaryl; R26 is --NH2,

- - (NUAGH2) Mimindidirbaddle rdrabiicd by te formNiar al kyl, in
whi ch h”and m each have a val ue from about | to about
10; and R23 is h Y

aral kyl, or al ks
car bon at ons;
branched or st
4 to about 24-ca

g,} rom about
//Salkyl,

al kenyl , al kd%yl , cimz en @26 nust
be NH2 or -- (NH(CH2)n),,, N 2) -NH2, or
-CH2-aryl -NH2, 20 (h)an aron®tic am ne conprising two
aromati c groups, linked by ajgroup, L, represented by

- the following formula: ' ( )H -..)R34 \\//?,. _

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

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

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

O \“--...
/NH2

L
\ 23

N

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

HN

about 14 carbon atoms; and

| (d) an aminomercaptbtriazole represented by the formula:
N NH,
SH /W/
N
N/

H

(e} an aminoperimidine represented by the formula:
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R31yl-y2y4 R33 wherein L is selected from-0-,
-N=N-, -NH, -CH2NH, -C(0)N12.28-, - C(0)0-, -SO2-,

- S02NR29- or -SO2NH-, wherein R28 and R29 '

i ndependently represent a hydrogen, an al kyl, an

al kenyl or an al koxy group having fromabout 1 to
about - 8 carbon atons; 5 mhe@ghn each Y1, Y2, Y3 and
Y4 are independently N or prov1ded that Yi and Y2
may not both be N, R30 and 1 independently
represent a hydrogen, alk yl, alkaryl, 10

aral kyl , al koxy, hydroxyatrkyl, & noal kyl, -OH, -NQO2,
-S03H, - SG8Na, CR1-1 dr salt tihereof, -NR41R42
wherein R4l and R42 are j gent |y hydrogen,

al kyl, aryl, arylalk

an al kenyl or 15an al koxy group haVT'rTg Rer om about 1
to about ‘8 carbon at® or - SABNa;
R34 represents -NH2, whefein R35 is an al kyl

or an al kenyluGEHPRE, 8 bé?ﬁsﬁc@ calkpuh alkyl @dRBOvisE from about
car bon atogié“&?é ﬂ Cﬁ% Y ﬁlz or (}.r‘,HZ aryl - vrf’g

‘and n is frbma(boublihtmbfon atomsz( h) an ami not hi aw e

selected fromthe group consisting of am not hi azol e,
am nobenzot hi azol e, am nobenzot hi adi azol e and

am noalgky! th a@il@i%@he% leh)anina Répaicndao be tiecformslant ed
by the Tormula 6 wherein regents a
hydrogen, an al kyl (
about 1 to about

Ros

in which Rys is H, --NHaryl, -—NHalkaryl, or branched or straight chain
radical having from about 4 to about 24 carbon atoms that can be alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; Ry is --NHa, ~(NH(CH)p)m NH;,
-~ NHalkyl, or --NHaralkyl, in which n and m each have a value from
about 1 to about 10; and Ry is hydrogen, alkyl, alkenyl, alkoxyl,
aralkyl, or alkaryl, having from about 4 to about 24 carbon atoms;
provided that when Rys is hydrogen or a branched or straight chain
radical having from about 4 to about 24 carbon atoms selected from
alkyl, alkenyl, alkoxyl, aralkyl or alkaryl, then Ry must be NH; or --
(NH(CH2)0)mNHz, -CHa-(CH;)n —NHz, or ~CHy-aryl-NH;.

(h) an aromatic amine comprising two aromatic groups, linked by a group,

L, represented by the following formula:

R0 \/_‘_'
e
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95 0)an am nopyrrole represented by the formnul a:

'R38R37- NH2 wherein 1(37 represents a

di val ent al kyl ene group havi ng about 2 to 5about 6
carbon atons and R38 represents a hydrogen, an al kyl
or an al kenyl group having from about 1 to about 14

b t k bstit t
P ne O eerein Ioastselagied fomt-On SoNarNE eI p N N Ras-, -
10 (1)an a@gﬁ@u' 8p),i Esﬁ{am(@g &”s@i}N‘i‘Pb@H@rbﬂﬂlﬂzﬁﬁ’lem

15(n) a al’kyl phenyl eriédi am ne:
benzyl am nendepandenly rapzbmnz y hydiogoheh alkzl) anzalkeiﬁﬂs)r an alkoxy

| ubricating oil, co Sit | ajm 4 erein the
aromati c aF@ h@’“ﬁ)ﬁ%‘iﬂ)ﬂ ik {ﬂag’ﬁ'éﬁén%q{ﬁ%%mﬁ‘%. The
l'ubricating oil conposition of claim44 wherein the

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

Rapand R3; indcpendently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroiyalkyl, aminoalkyl, -OH, -NO3, -SOsH, -
SO;Na, CO,H or salt thereof, -NR41R4; wherein Ry and Ry; are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;

Rj, and Rs3 independently represent a hydrogen, an alkyl, an alkeny! or
an alkoxy group having from about 1 to about 8 carbon atoms, -OH, -

SO3H or -S0OsNa;

R34 represents —NHj, -NHR3s, wherein Rss is an alky! or an alkenyl
group having from about 1 to about 8 carbon atoms, -CHz-(CHy)s -
NH, or —CH;-aryl-NH; and n is from 0 to about 10;

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

(1) an aminoindole represented by the formula:
Ras

(7

HoN

wherein Rig represents a hydrogen, an alkyl or an alkeny! group having

from about 1 to about 14 carbon atoms;
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25N- aryl phenyl enedi am ne i s N-phenyl phenyl enedi am ne.
46. The lubricating oil conposition of claima45
wherein the N- phenyl phenyl enedi am ne is

N- phenyl -1, 4- phenyl enedi am ne. 47. The lubricating
oi | conposition of any one of clains 27 to 38 wherein
conpound (i) (b) of copolyner (i) is polyisobutene
havi ng a nunber average nol ecul ar weight (M) of from

about ')tlizotné?lo%ggiﬂlgi mQ%pre%cﬁl%d%?%hé faphhmating oil

conpos 47 wher el n”"the nunber average

nol ecul ar wei ght (NR%TL§J?ro EEQQR&FEQtho about

3000. 49. The lubricating oil \onposition of claim 48
wherei n t he nunber average nolecul ar weight (Ma) is
from about 1000 to about . 10 50. The |l ubricating
oil conposition of any one pf clains 27 to 49 wherein
(i)(a) is a dicarboxylic acld, anhydride or ester
thereof. 51. The lubricatind oil conposition of claim
50 wher ei n \(iedia)R, fepfBb@k & dRvHIMA Rlk§Rnd 2EdupaRbRIz about 2 to
thereof. 52. The lubricating oil additive conposition
of any oneE@@uhﬁaﬁhwlﬂﬂﬂﬁéngfhmﬁ@ﬁ@ﬂﬁsﬁhﬁmﬁﬁﬁh@néﬂ%ﬁorﬂﬂ
of (i)(c) is Ll-plefin, .2 . j .
Pubt 1 bat ) nd sy C i BrgB8 63t AudTE ! 36 il L TREHER o Bms;
reacting (A)at | east one of the foll ow ng copol yners.

(i)a copol ynmer obtained by free radical ) .
copol ri Zdingowbstituted or unsubstituted aniline, such as nitroaniline or 4-

aminoacetanilide;
M an aminoquinoline;
(m) an aminobenzimidazole;
(n)  aN, N-dialkylphenylenediamine;
{0)  abenzylamine; aﬁd ,

{p) a benzy! alcohol.

44, The lubricating oil composition of claim 43 wherein the aromatic amine is N-
arylphenylenediamine.
45.  The lubricating oil composition of claim 44 wherein the

N-arylphenylenediamine is N-phenyiphenylenediamine.

46.  The lubricating oil composition of claim 45 wherein the N-

phenylphenylenediamine is N-phenyl-1,4-phenylenediamine.
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30

25conmponents conprising: (a) at |east one

nmonoet hyl eni cal | y unsaturated C3-C28 nonocar boxylie

acid or ester thereof, or a C4-C28 dicarboxylic acid,
anhydride or ester thereof; 30 (b) at |east one

1-ol efin conprising about 2 to 40 carbon atons or at

| east one paql yolefjn co [iSI :
c4f-bonl bt YRECHRE ?}iafi‘i’rﬁﬁo acfn cfocg%]%n;% rrzefﬁ%%a herein compound
group t i) d)l bbutéﬂel’wvir@&[ Rurfberaivisialoe molecular We1ght
V|nyIH@@ﬁéﬁg?E&gﬁg? u?%s t hereof; and 5 (c)at

| east @0Q dfmimohbdutdlamrﬁmyh@ﬂ%l chis

copol yneri zabl e with the nononers of (a) and (b) and

is selected fromthe group consjs |n

aftky| Vhelpbrieatingoilpempasitign pielam &7 @FH’e‘Pe aﬁr@kf H@ec
al | cyl no or

21 Koy SR el B hom 3L ;‘,%0.0?%?‘5‘5“ 0

cont ai ni ng from about 1 to about 40 car bon atons; 15
(Z&Oan aI am ne and an N

F%f’élnlgwﬂlﬁ%lﬁloﬁ'r“ﬁf’ 8 Clﬂ%*h gg]wg‘fm&} b PEBREY gverage
acid o t. 1 biyut atgos where .
t he al F&Sﬂt ?ﬁﬁgﬁf) co%ﬁg}un@ofg?%m about 1 to
about 40 carhon atons; (3) an N-vinyl carboxam de of
aci ds of from ut. 1 to

b b b . .
gtasrgng Xﬂg ?mﬁuﬂg \?Fln‘iﬂ %oalg 2 ctf Y d)nti%%ﬁliﬂ% 5730 wherein {i}a) is a

ni trog ARaftRRYIE diBGanhydride or ester thereof.

51. The lubricating oil composition of claim 50 wherein (i)(a) is maleic anhydride

or ester thereof.

52.  The lubricating oil additive composition of any one of claims 27 to 51 wherein the
monoolefin of (i){(c) is 1-olefin.

53. A method of making a lubricating oil additive composition which comprises
reacting

(A)  atleast one of the following copolymers:

® a copolymer obtained by free radical copolymerization of

components comprising:

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

dicarboxylic acid, anhydride or ester thereof;

(b)  atleastone 1-olefin comprising about 2 to 40 carbon

atoms or at least one polyolefin comprising about 4 o
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het er ocycli c conmpound; and (5)at |east one 1-olefin
conpri-sing about 2 to 40.carbon atons or at |east one
pol yol ef i n 30conpri sing about 4 to about 360 carbon
atons 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

enpl oyed is not the satfecarRonaiemndhaxing Heaping | n
(i) (b); (ii) a copolyggakp) j ! i
compound (0(a) and coﬁ%%bnd(L??g Kﬁ%léﬁgq%?gggﬁggwgf
a free radical initi atioylidefe or kgl winyickeyangoup bt mixfows
by (a) reacting conpoynd ég%éa) wi th conmpound (0(b)
or (0(c) in a non-free“¥84i*tal catal yzed reaction in
t he presence of copolyner (i) or copolymer (ii) or
both; or by (b) contacting copolyner (i) or_ copolymer
(ii) or both wit)t heatdenst gneguonaglpfiagomparnd yhish is

reacti on product of cg . .
or (0(c);: with (B) a?%ﬁ%?‘%@é%%‘%ﬁ‘g‘?m%%ﬁ@igf’é‘mb) and
conpound capabl e of bgiselgcte®aoinatle ploup cadsidtiegf: t wo :
nmonocar boxylic acids or esters thereof, or with at

| east two dicarboxylic acids, anhydrides or esters

t hereof, or m xtures erepf.;

pol yet her aliphatic Aﬁ?ne%gﬁﬁggﬁﬁglgg%ggpé&§?6£§? gther
reacted with at |east two winredmraiiglgtdup iskbydiexydyamino,

esters thereof; or at |east. di car hoxyl i cids,.
anhydri des, or esters_theﬂ%@&?ﬁ%??QHﬁékﬂég§Pﬁﬁ§W€%?#m
54. The nethod of making thRubdited ahd Behtalhingdesh bbaR 1 to
conposition of claim53, wherein copolymer (i), (ii)

or (iii) is reacted with sabobedbearknpeatgrosiyet her

~aromatic conpound and additionally with (1) at |east

one aromati c conpound capabl e of being reacted with

at | east one nonocar boxyl i Akjltniic S8ltaN-ahgissite oba
&car boxylic acid, anhydride or ester thereof aqor (2)
at least one aliphatic conpeusdhdenelyangtupgiedgono- or

reacted with at | east one §P$§ é?gémgﬁgvﬂf% w28 10 about 10

ester thereof, or dicarbox e or

ester thereof or m xtures @ibdnldtoms wh@}p tior albpltsabstituent

55. The nethod of making the lubricafing.oi itihve X
conmposi tion of claim 54, viEFERNHTH?2 ?}Eglt&’ﬁtﬁ“ﬁq‘% carbori atoms;
(iii)(b), said copolyner (i) or copolymer (ii) or

both are contacted with the non-free radica

catal yzed reaction pr@iuctaro-ieyigebexemidy ofjcagheeylic acids of
copound (0(b) or |(0(c) * Db A%bBLE M6u ¥ caARIPRBRA"

(1), conponent (2) or both:
(4)  an N-vinyl substituted nitrogen-containing

heterocyclic compound; and

(5) atleast one 1-olefin comprising about 2 to
40 carbon atoms or at least one polyolefin
comprising about 4 to about 360 carbon atoms
and having a terminal copolymerizable group in

the form of a vinyl, vinylidene or alkyl
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56. A net hod of inproving soot dispersancy, sludge

di spersancy or both in an 5internal conbustion -engine

whi ch conprises operating the engine with the

| ubricating oil conposition conprising a maj or anmpunt

of oil of lubricating viscosity and an effective

anmount of the lubricating oil additive conposition of
claim1. 10 57.The lubricating oil additive

conposi tion of T ai Midylidke eRiup of MiRmAE GERbS, frodided Batitle olefin
4- benzoyl am ne- 2, 5- di net hoxyani | i ne or

N- (4- am nophenyl ) acsipiiyedie notifk sathbl® theidiefincadplayed @idd)(b);
additive conmposition of -Claim4 wherein the aromatic
15am (i® 3- nidpblgdmen dbiaived bpRactihh eorhpsvbiid (@) arigompbund(i)(b) in the
additive conposition of claim17 wherein the aromatic
conmpound | pregpinendx fremiallical éitiator;

4- (4-ni trophenyl azo)aniline or 4- phenyl azoanili ne.

20 60(iiThea topbiymeratbiangd by (a) sading congpoumiDES with cmmpwimd (i)(b) or
Claim17 wherein the aromatic conpound is

4- benz oy 1 aii o) & 2oB-fidi radichloxrirlyrdd riagtiongn the presence of copolymer (i) or
N- (4- am nophenyl) acetam de. 2561. The | ubricating oil

addi tive congpaén(iom both; @bailhcamadipggopelmertiis ongapalempid(ii) or
compound is 3-nitroaniline. 62. The |ubricating oil

addi tive ctpuig the ean-fede redicg] entabyzograsctipmpredyet of compaupd (X(a) and
"amine i s N phenyl -1, 4- phenyl enedi am ne. 30 63. The

| ubri cat i rfg’m@i“lndélé@ i) Fd%posi tion of Claimé6

wherein aromatic amne_ i s 4-(4-nitrophenyl azo ani | i ne

gb 4- ﬁﬂf‘@ﬁyp%mme{ jrppgatic cewpqtﬁé c3nghl ?fgﬂﬁmg Frgeter Wlth at least two

addi tive conposition of daim6 wherein the aromati
monocarboxylic acids or esters thereof, or with at least two d1ecarboxyr111c acids, anhydr?des or

esters thereof, or mixtures thereof; and
©) at least one polyether aliphatic amine compound capable of being reacted with at least
two monocarboxylic acids or esters thereof; or at ieast two dicarboxylic acids, anhydrides, or

esters thereof, or mixtures thereof.

54. The method of making the lubricating oil_additive composition of claim 53, wherein
copolymer (i), (ii) or (iii) is reacted with at least one polyether aromatic compound and additionally with
(1) at least one aromatic compound capable of being reacted with at least one monocarboxylic acid or
ester thereof, or dicarboxylic acid, anhydride or ester thereof, or (2) at least one aliphatic compound
capable of being reacted with at least one monocarboxylic acid or ester thereof, or dicarboxylic acid,
anhydride or ester thereof, or mixtures of (1) or (2} or both.

55. The method of making the lubricating oil additive composition of claim 54, wherein in

copolymer (iiiXb), said copolymer (i) or copolymer (ii) or both are contacted with the
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~amne i s 4-phenoxyaniline. A LUBRi CATING O L

ADDI TI VE COVPOSI TI ON AND METHOD OF MAKI NG THE SAME
ABS | RACT OF THE DI SCLOSURE  An oil-sol uble
l'ubricating oil additive conposition prepared by the
process which conprises reacting a copolynmer, with at

| - |
| oast BilehboREahealsaaon FRaeh o tpnipound () ard compound

(i)(b) or (i)(c) in the presence of component (1), component (2) or both.

56. 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.

57.  The lubricating oil additive cornpo-sitidn of Claim 4 wherein the aromatic
amine is 4-benzoylamine-2,5-dimethoxyaniline or N-(4-aminophenyl)

acetamide.

58.  The lubricating oil additive composition of Claim 4 wherein the aromatic

amine 3-nitroaniline.

59.  The lubricating oil additive composition of claim 17 wherein the aromatic
" compound is phenoxyaniline, A-(4-nitrophenylazo)aniline or 4-

phenylazoaniline.

60.  The lubricating oil additive composition of Claim 17 wherein the aromatic
compound is 4-benzoylamine-2,5-dimethoxyaniline or N-(4-aminophenyl)

acetamide.

61.  The lubricating oil additive composition of Claim 17 wherein the aromatic

compound is 3-nitroaniline.

62.  The lubricating oil additive composition of Claim 5 wherein the aromatic

‘amine is N-phenyl-1,4-phenylenediamine.

63.  The lubricating oil additive composition of Claim 6 wherein aromatic amine 1s

4-(4-nitrophenylazo)aniline or 4-phenylazoaniline.
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64.  The lubricating oil additive composition of Claim 6 wherein the aromatic

amine is 4-phenoxyaniline.
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A LUBRICATING OIL ADDITIVE COMPOSITION
AND METHOD OF MAKING THE SAME

ABSTRACT OF THE DISCLOSURE

An oil-soluble lubricating oil additive composition prepared by the process which
comprises reacting a copolymer, with at least one polyether aromatic compound, and

5  with at least one polyether aliphatic compound.
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