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A LUBRI CATING O L ADDI TI VE COVPOSI TI ON AND METHOD OF
MAKI NG THE SAME FI ELD OF THE | NVENTI ON 5The present

~invention is directed to an inproved dispersant

additive conposition that is used in engine oils; and

e SARVARICRIINC AL ORI BB R

enpl oy ni t r ogerMEQHEDORNMAKING THHE SARE!/ or
detergents in the 10 formul ation of |ubricating oi
conpositions. Many of the known dispersant/detergent
conmpounds are basefpph HRErEAGERAT

al kenyl succi ni ¢ aci an am ne or

Tib@ ngfamt mteven‘oorp rsatirgcied am amllkpmyd:ckdlsparmnﬂhdiﬁtl@é cdiiposition that
i d..as rm ned by se| ected

a
USKE Y dnge i RHLE ik 0ibsus 5 G s i dhe same.

| ubricant manufacturer is dispersancy of particulate
matter in internal conbustlon englnes 15Failure to

have adequat e 4 A :
r pl.ugqi s d acc l,ation

R Kb, S“‘BE%B%?’E’# et @g%%erw i
foamn]atibh Sf lulBﬂbﬁnig d‘}bcon(ﬁ)ol*ﬂt%ng ManFbft RS ﬁlspersant/detergent

| ubricating oil conposition that 20 conprises a major
COIRRAYRES & basedgm ﬁlféreapum pioan alkensuseinisiacid ora?rmby@de with an

ation

o 08 B 0 2y B AR BOTRE b s By Bfginamic acia

asgbtirnined, byssaledted eobditiens effreantionr 08¢ p@blefn Jacihg the lubricant
POl %sobulﬁ\{l ene suc I ni, m de (PIBSAD) and (ii). an

MARYHAGHICE 1S %Pﬁwa%we Wats ey Inppiopps) combpgion shgires.
inﬂuﬁat RaLE Bdeqite partiaBuORGn : b

con‘p83| ti oneqcoﬁ'pprﬁftm ng an %lgql%% ﬁgasmﬁglr%ﬁg utégﬂ/tg’i %1}%%%1“&
shesfgetageypaulgiivgy, and ol tiiGkeBin@. al pha- nonool ef i n and,

optionally, a non-conjugated diene or triene whi ch

has been reacted with a fornmal dehyde conpound and

vvl th an ani nOD@S@IﬂPTﬁ)N@B’?HE@EER@PQU&ﬂT
OCriinther et S Patent No.” 6,512,055,

ngleg%l} 6%@@35&5%@6%}&826&13@]@@ a@ybrfqa@@g ﬂégpmabsmon that

f noet hyl eni cal
o EARELTRRLE Shr 0  31 B08 PG5 B o
synhgmeobomhmandm gﬁnﬁtnnom’dkdnﬁdhepdfmoﬁdiﬁﬂeﬂid@adhkﬁemam

yns at ur npound.
additive, sai com Inatxon 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-Cyg 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,

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

unsaturated compound.
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Gather et al., U S -Patent No. 6,284,716, discloses a

| ubricating oil conposition conprising a |ubricant

oil and a copol yner obtai ned by free radica

copol yneri zation of at |east one nonoethylenically
unsaturated C4-C6 dicarboxylic acid or anhydride 5

t hereof, an oligoner, and one nonoethyl enically
Girsiadr et alt, 1S ParpoNo.0, 2 34)RreE didclobs a0aPedayiiB bilicdmposition -
further reacted with an amne. Harrison et al., US

cempEsing RAubrantay] aipkn copolpne obtaingd by pserradigal copolymerization

A C N
L R KAE o PRV INE oL AP CE TR Sk b S e
thereaf, sradigoaler,cadany memozihyleaivalhf vanatuistsdtempdud, wherein the
aci.dic reagent, a l-qglefin, and a 1, 1-di substituted
‘BP%WVWTFSm%W reacted SHELAAMEES [ oo radical initiator
Barr et al., US. Patent No. 5,670, 462, discloses a
lubricating oil additive conposition that is the
Hasagomich Al 078 dRasentdo. §i 792428 oistlgsee pidispersaitdérpnl yared and

1sat ur.at ed car boxyl i,c. 15acyl ati ng ,agent oner with
R o RBorRDl A bPadi Bl SPDRGE TP RrgEmet i
obtai:Rd e drek @it A RopslyEktiLatiol GF @6 ahdWirate 8 B&ilictARE!, a 1-olefin,
succinic acyl ating agent and a pol yam ne wherein the

apd ad dedisybylitutagindelin i the peasence oif @ fige yacdigal injtiatgent i s
prepared by reacting a polyolefin and an acyl ating
agent under conditions such that at |east 75 nole %
Bafr ¢t hl, [$.8aPatem@N @ 6l670460] dis¢lsses anvigidatink b1 adldidve composition
ﬂgédrgcarb -substituted succinic acyl ating 20agent. .
FriPe Bractiqn pipduct of @) a papalrnensd cdelinndgpsatugiedaghasglic
aCARYATBA Bd R AR ¥ ALELAR PR AR M ) é"§1§5§1ﬂnﬂfé' pldfared
reagent, followed by reacting any unreacte
inon1 anedciyelichydredartyi substisaedisating aylating agaagadt palyamine

RS S R S s B g s repricad rapine

pblyéRfin48@an Qéyffaﬁh%%%_eﬁt uRd¥t $8nQitRns S&hi thatak E86k 75 mole % of the
et hyl ene-al pha olefin copolyners, wherein functional
sigrttgpelysicings eenvetiedin be hidrocappl-sbsitutclisaccinic acylating
a%#gctlonallzed copolymer is mxed with at |east one
an am ne, al cohol, including polyol, am no al coho
etc. to formmulti-functional viscosity 30 index

SRR P TR S PO S Sy
ax‘,t‘ﬁl%%ﬁf:‘aﬁ@(li gésdi@ ‘i:éa%fq:ﬁt, fcﬁﬁ)%ea%sre%ﬂﬁ g%%g E?Igf?ﬁg& ?{))l?!éllkerée with the

wei ght ol efins erein at least

whriatymatadh@dio Feagemsit ghtvatel edmperatorgp in $epreshece of a strong acid.
al kyl vi nyl i dene i somer which copol ynmers are useful as
di spersants in lubricating oils and fuels and al so

CHEvg @181, U8 8 PhieniNEP 3142 770b ¥ad 6 C4Ri4nD df SIS BIxRGE of
post-treated additives useful in lubricating oils and
d¢ripalized ethylene-alpha olefin copolymers, wherein functional groups are grafted
onto the copolymer. The functionalized copolymer is mixed with at least one of an
amine, alcohol, including polyol, amino alcohol etc. to form multi-functional viscosity

index improver additive components.

Harrison et al., U.S. Patent No. 5,112,507, discloses novel copolymers of unsaturated
acidic reactants and high molecular weight olefins wherein at least 20% of the total
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SUMMARY OF THE INVENTION In a first aspect, there is
provi ded an oil-soluble lubricating oil additive
conposition prepared by the process which conprises

highatdledidar (W@t o FsdonditiGesahie biReivingliled ingn ooty 8bBimers
a c%golyner obt ai ned by free radical copol ynerization

aggfuse h%ﬁfh@@t%ﬂfédﬁﬂﬁhl‘@ﬁm@ oilsand dgely g sogpry be used to prepare

pIRARERINLE0LEA LY MIPALILAL A3 C80 JTRBACALAONI L fucls.

anhydride or ester thereof; (b) at |east one 1-olefin
conprising about 2 to 40 carbon atons or at |east one
pol yol efin conprals b &t THEJYVEBHION hon at ons and
havi ng a term nal copolynerlzable group in the form

of a Vi Ayirst eppgf) theenis Rrevidedgn olisalpbledebricagipg @ #lditive composition
m xt utsl%ﬁafe@sg; ﬁx@fproéﬁkdwl(lgﬂ céhpriseaRhei@ge nmonool efin

conmpound whitch i's copol ynerizabl e with the nmononers

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

consi a vin ther and an allyl
al kyl heraﬁm%{é? (ﬁéﬁe *(Dﬁy]’m&%goﬁpgrshydr oxyl, am no,

dialkylan1no or al koxy substituted or is
unsubstituted, and containing fromabout 1 to about
40 carbon atons;a copglymes ohtakipd byrfes sadiged copelymerization of
N-al kyl am de of ['l'y unsaturated nono-
or dicarboxylic %gﬁ%ﬂ&ﬁgg¥£§gﬁﬁgut 3 to about 10
carbon atons where the al kyl substituent contains
fromabout 1 to about 40 carbon atons ﬂgﬁ) an

N vi nyl car boxani(@e oﬁ“&ﬁﬁbﬁ%ﬁﬂﬁ@mﬁﬁkﬁ§ mﬁ@@ﬁﬁ%b@ugw
1 to about 8 carbon g arb@@hcaa&d\&\é's{éy e&HPSﬁF )
ni t r ogen- cont ai ni ng h erocycl i c compoun 3) 5t
| east one 1-olefin thmmhdﬁyhgaaﬂgmhwﬂuhameﬂmﬂhmtof

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

thereof; and

(c) at least one monoolefin compouhd which is
| copolymerizable with the monomers of (a) and (b) and is

selected from the group consisting of:

(1) an alkyl vinyl ether and an allyl alkyl ether where
the alkyl group is hydroxyl, amino, dialkylamino
or alkoxy substituted or is unsubstituted, and
containing from about ] to about 40 carbon

atoms;

(9%



40 carbon atons or at |east one polyolefin conprising
about 4 to about 360 carbon atons and having a

term nal copol ynerizable group in the formof a

vinyl, vinylidene or alkyl vinylidene group or

m xtures thereof, provided that the ol efin enpl oyed

I s not the sanme as thge) ol ghidikeanireykad ah N-4iRiaidd of 9

a copol ynmer obtai ned by reacting conpound (i)(a) and
conpouncf (i) (b) in the presemethyispically ppsa gippo- or
initiator; (iii) a copol yner j t
conpound (i)(a) wth conpoqig%aé&?gly?%g‘)qggf%?%‘?%o)oﬁtﬁ%&adbggt 10
non-free radical catal yzegaft@actingwhane theelyl eslesioent contains
of copolymer (i) or copolyner (ii) or both; or by (b)

cont acting copol ymer (i) dforegpdity serbqef #§ C@BO%B‘%‘”H‘&

with the non-free radical catal yzed reaction product

of conpound (0(a) and compound (i)(b) or (i)(c); wth
(B)at |east one pol y@her amN-pihgkarbosamide oLompoyihid acids of
having, a tertiary am ne roug} an{j atb Ie[?st. two
functional groups each ca%ﬁH} og L DAPAY & eARbeYOmt h

at | east two nonocarboxylic acids or esters thereof,

or at |east two dicarboxylic acids, anhydrides, or
esters thereof, or m4t ur es N-hieyewubstititad ailwgepaentaining
aspect, there is provided,a | ubricati ng?({gi Id

conposi tion comprising a RECEEYHIRFGRPOBIS AR 0i | of

| ubricating viscosity and a m nor anount of the
lubricating oil additive conposition prepared by the
process which conpri $8s r edlctitnge {-Aledin dopwsisinggeow2 to
the foll owi ng copol yners: (i copol t.aj

free radical copol yneri zafj‘f’c‘}%rr%ﬁ’ a@Bﬁ%’gg{elﬁ?% b P ofttin
conprising: (a)at |east opempBsiagtint &8 gduk $60 carbon atoms
unsat urat ed C3-C28 nonocarboxylic acid or ester, )
thereof, or C4-C28 di car benghipdngeicgmingheppafmpaizgple group in
ester thereof; (b) at |east - EN | Sk-NSinoli
about 2 to 40 carbon atorr?1 eot;oggt% f%gaggﬁrﬁn@éﬁ%@%}éﬂoﬁ?@ig%nyhdene
conprising about 4 to 360 gaamhemistenshaad, pavided tzat the olefin
term nal copol ynerizable group in the formof a loved
vinyl, vinylidene or al kylemﬂlci‘i*i?ﬁi‘sdé’ﬁg‘egg?@ﬁﬁs&e olefin employe
m xtures thereof; and (c) ixﬁ"‘fi (lbgast one nonool efin
conpound which is copol yneri %a )le with the nononers

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

consisting of: (1) an al kyl vinyl ether and a I

al kyl et her (fher & °PR y%ekg?mﬁ?gﬁﬁr?aggﬁ%owa (g@%%d

di al kyl am no or tih tHtReRe Jf S free radical initiator;
unsubsti t ut ed, a%g&gg#%y@ﬁ%ﬁ%r%m about 1 to about

40 car bon at ons; ‘

(if)  a copolymer obtained by (a) reacting compound (i}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 (ii) or
both with the non-free radical catalyzed reaction product of

compound (i)(a) and compound ()b} or (i)(c); with

3a



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

nmonoet hyl eni cal | y unsaturated nono- or dicarboxylic
acid of fromabout 3 to about 10 carb atoqs .wher e

t he (B) Kyt sashertei polyeter aélélﬂﬁﬁlﬁialﬁgleﬂ’r&?ﬂuﬁ‘g {nef WY AYIE

40 carbon atons; (3) an N-vinyl carboxan{a‘de of d with at
car boxy| igmupeidds laft tive Brriasal roups gash sHBRIE CBPeRg FRGIRY With
“atoms; (4) an N-vinyl substituted nitrogen-contajnjng..
het er ocy tdaitawe miopaarhdsyligneid{ &)estars teggs Of HAEsTe e *’Wg’hc
conprising about 2 to 40 carbon atons or at |east one
pol yol ef heids amgtiiddsng esiyetereaf, pomBetths®d car bon

atons and having a term nal copol ynerizable group in
the formof a vinyl, vinylidene or alkyl vinylidene - .
group o arkecbud espethdreaois ppriged Gé\éi?’ftcﬁ‘éig pihSOPPRSHGR comprising a major
enpl oyed 18, n@t. ! Pﬂf o?ﬁﬂﬁi&ﬁn%'@gc@i@fdnﬁ £MMh&Y8Aoimd of the lubricating oil
(0(b); ?l a copol'ymer obtalhed by reacting conmpound
(0(a) amfitoerpopnd(ien ploparphby e pprcesariieh @MpEseyERting
radical initiator; or (iii)a copolyner obtained by

(a) reacting conpound (i)(a) with conpound (i) (b) or
(0(c) inm nondéasemenhtbedalovdeg @pglymeisT eaction in the
presence of copolynmer (i) or copolyner (ii) or both;

or by (b) congpcti agombper phemed by)fragradieshesippbymeriqatipy of
or both with the non-free radical catal yzed reaction
product of conmpoundorffdherts embrsmgpound (0(b) or

(0(c); with (3)at |east one polyether aliphatic am ne
compound havi@y a tedsi arynaotthgegratiy prantaiCsteast

two finctional groups each capable of being reacted .
with at |east two mnaafiohyictidor egtdrderaof, opSt-Emglicarboxylic
thereof, or at |east two dicarboxylic acids,

anhydri des, or est g8 ahineifi@ebs eser thegexf ur es t her eof .

In athird aspect, there is provided a nethod of

making a | ubricating oil additive conposition which
conprises reacting (A)at |east one of the follow ng
copolynmers: (i)a copol yner obtained by free radical
copol yneri zati on of conponents conprising: (a) at

| east one nonoet hyl eni cally unsaturated C3-C28

nonocar boxylic acid or ester thereof, or a C4-C28

di carboxylic acid, anhydride or ester thereof; (b) at

| east one 1-olefin conprising about 2 to 40 carbon
atons or at | east one polyolefin conprising about 4

to 360 carbon atons and having a term nal

copol yneri zable group in the formof a vinyl, 3d

3b



vinyl i dene or al kyl vinylidene group or m xtures

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

whi ch is copol ynerizable with the nonomers of (a) and

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

an al kyl vinyl ether and an ally! alkyl ether where

the al kyl group i@o)hydﬁ(p@gyﬂ onedMbRin cotnpriduyd @wizhd taof0 carbon
al koxy substituted or is unsubstitut

ed, d L
cont ai ni ng from about 8101‘{1%)0‘&%@&3_"%?6&%%% PgsingERput 4 1o
an al kyl -amne and an 'J\é-l?acla{klyoglaart&hg&dq{avﬁxgaterminal
rate

nmonoet hyl eni cal | y unsat mono- or dicarboxylic
aci d of from about 3 tgpalgutrizable gamnpom thatfoms ofvheingl,

the al kyl substituent contains f%om.a)gﬁjt l1to aIQchJXl%ltms
40 carbon atons; (3) aviexidenpgr elkyhaRaiiceegrP of

carboxylic acids of fr Qys 1 to about 8 carbon
atonms; (4) an N-vinyl substituted nitrogen-containing
het erocyclic conmpound; and (5) at |east one 1l-olefin

conprising about 2 to 40 carbon a or at.|. .. one

pol yol efi n conpri &) ngat %h?ne@Pﬂoog%gﬁ%m?@BB%gvrﬁggﬁs

atons and having a te&ﬁjo erABRIWiEhE ZRBbBe8 0 U ahd (b) and 1s
the formof a vinyl, vinylidene or alkyl vinylidene :

group or mixtures thesedated foorovhegdup edrgistiemeli ol ef i n
enpl oyed is not the sane as the olefin enployed in
(0(6); (ii)a copolymer obtained by reacting conpound
(0(a) and Conpound(i)él?) i fin Bk VingsERe endin alyl nkwl ether where
radical initiator; or (ma copolymer obtained hy ( % lami
reacting compound (0(a) wi the adorsewRds pyde :aé‘i‘m?’dﬁ kylamino
in a non-free radical catal ' ' ; d
presence of copol yner (i) 8{%]%%%@3%'}1{%?9#&%?&gg%uﬁ?d,an
or by (b) contacting copol ysmhain{rigfram alwapd ity aterut ¢ crbon
or both with the non-free radical catalyzed reaction
product of conpound (0(a) aw&onpound (i) (b) or
(0(c); with (B)at |east one polyether aliphatic am ne
conmpound having a tertiary am ne )

(2) ~ an alkyl amine and an N-alkylamide of a

monoethylenically unsaturated mono- or
dicarboxylic acid of from about 3 to about 10
carbon atoms where the alkyl substituent contains

from about 1 to about 40 carbon atoms;

(3) an N-vinylcarboxamide of carboxylic acids of

from about 1 to about 8 carbon atomns;

(4) an N-vinyl substituted nitrogen-containing

heterocyclic compound; and

(5) at least one }-olefin comprising about 2 to
40 carbon atoms or at least one polyolefin

comprising about 4 to about 360 carbon atoms

3



group and at | east two functional groups each capabl e
of being reacted with at | east two nonocarboxylic
acids or esters thereof; or at |east two dicarboxylic
aci ds, anhydrides, or esters thereof; or mxtures
thereof. In a fourth aspfct, there |s &rovi.d ggr%u i the
met hod of i nproving sodbd BAVAEE THHR BB idYe S

di spersancy or both in an interpal ¢ rrbus&iﬁn ellagg ne .
whi ch conpri ses oper at if#fg ¥R MhFImpicqs eripliy hygoylideae group
| ubricating oil conposition conprisin maj, or . anount
of oil of lubricating @F@@%@F%@ef%cpr%‘%degﬁ% olgfin smployed
anount of the lubricating oil additive conPosc*'jiti.S)g.as
defined above. In its iprotyesre BARTHEAPOYEHR (0
present disclosure is directed to an oil-solub]e

| ubri cati(ilg oklcopalgtntriobieingd hpEaTiNg SHIRASE 2%6“ y the

process which conprises reacting (A)at |east one of

the fol | owi ngceopoing@Eh)dn the pyesensopa iprEdicabPiErRR A by

free radical copolynerization of conmponents : i

conpri si i) ( aropulytheabainghby (Fhifadins (amered(ifg) with

unsat urated C3-C28 nonocarboxylic acid or ester L.
thereof, or CéerGa8mdiio®y trdR(e) inc raeiige ragisphypapiverd repetion in
ester thereof; (b) at |east one 1l-olefin conprising

about 2 to 40 tegrbenceat oupslyorer @} orlcerebimes (b opesiEr B (bh
conprising about 4 to 360 carbon atons_and having a

terninal copokymresting atrotyngr Gugr copeiyms (e heth it the non-free
vinyl, vinylidene or alkyl. vinylidene group or

m xt ur es t her enfical asadyd yeastion|pecaltt obenan b2 pydpompound
compound whi ch is copolynerizable with the nononers

of (a) and (b)i@ner fi))seitected fromthe group

consisting of: (l)an alkyl vinyl ether and an ally!

al kyb) et heleasnhierg@ltether aliphiticl amrecioppdund hyrdrandgitiary amine

am no, dialkylamno or al koxy substituted or is )
unsubst i gtpdsd anchscontfaiciomnperbrpradseprblelof bongtsentad with at

40 carbon atons; (2) an alkyl am ne and an )

N- al ky| andagtewofnonosmiagidueldeni esgkd therenisatilicast g dipgrbexylic

or dicarboxylic acid of fromabout 3 to about 10

car bon abgss amhiariges; resatsitdreod wh siiteresetheredont ai ns

fromabout | to about 40 5carbon atons; (3) an

N-Vipyl eafPexRel dferfis GRongedy bidethed @ mdkidg anubticting oil additive
1 to about 8 carbon atons; 10(4)an N-vinyl

subsempptieen which 6§BRUS HPSIH ng het erocyclic

(A)  at least one of the following copolymers:

() a copolymer obtained by free radical copolymerization of

components comprising:

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

dicarboxylic acid, anhydride or ester thereof;

(b)  at least one l-olefin comprising about 2 to 40 carbon
atoms or at least one polyolefin comprising about 4 to
360 carbor atoms and having a terminal

copolymerizable group in the form of a vinyl,
3d



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

pol yol ef i n conpri sing 15from about 4 to about 360

carbon atoms and having a terninal copolynerizable

group in the formof a vinyl, vinylidene or alkyl

vi nyl i dene group or mvmyuﬁ@se dridieyé ofnylipere\gralgcbrirhiatures
the olefin enployed is not the same as the olefin

enpl oyed in (i) (b); 20hesq aafé] copol ynmer obtai ned by
reacting conpound (i)(a) and conpound(i)(b) in the
presence of a free radical initiator; (iii) a

copol ynmer obt ai ngg) by af &hstrcﬁamdmgleﬁmnmnpmd(wfi(ld) 18

wi th conmpound 25(i)(b) or (i).( nonfreef 4(b) and
radi cal catal yzed rea¢PdRIEHz% %W omgfs of (a) and (b) an
copol ymer (i) or copoly gctéafram%e @eﬁ@m@{m@gfoﬁb)
contacting copol ymer (1 or copol yner i)

with the non-free radical catal yzed react| on product

of compound (0(a) and ,
" wher einﬁ ;Jhe ((ZOEJO|) ymer on‘poun(ﬂi i gf&g thff ainﬁ)a?]gﬁ\/v%l afl]kyslgﬂler
(B)at least one polyether aljdphideiaticy®Bichg iCiopnyhdmino,

capabl e of being reacted with at |east two X
nonocar boxyl i ¢ aci ds or estdalkylaminoafalkogy sestifusedar 13

two di carboxylic acids, anh drl

thereof; or mxtures t her e S%ﬁjzé%rg%%goz%ﬁfgﬁggﬁ%ns%bpm1 fo

is also directed to a | ubrigyati 40caehdn s@nPOSi ti on
conprising a maj or anmount of an oil of lubricating

viscosity and a m nor anount of the
“lubricating oil addi t| elpnslers %&@@f _
process Swhich conpris r é8Ct )%1&&'?%)5?{(1%92;2% one of :

the followi ng copol yrrer S: (mb@eﬁgmhqaﬂgmmulramededmbyor
free radical copolymerizat Icgcr:]ar‘g(f)xy%(c): ac1d ??rom about 3 to about 10
- carbon atoms where the alkyl substituent

contains from about 1 to about 40 carbon atoms;

3) an N-vinylcarboxamide of carboxylic acids of

from about 1 to about § carbon atoms;

@ an N-vinyl substituted nitro gen-containing

heterocyclic compound; and

(5) at least one I-olefin comprising about 2 to
40 carbon atoms or at least one poiyolg:ﬁn
comprising about 4 to about 360 carbon atoms
and having a terminal copolymerizable group in
the form of a vinyl, vinylidene or alkyl

vinyl‘idene group or mixtures thereof, provided

3e



10conprising: (a) at |east one nonoethylenically

unsat urated C3-C28 rnonocarboxylic acid or ester

t hereof, or C4-C28 dicarboxylic acid, ,anhtydri de Ohe olefin
ester thereof; 15 (b) athaltbaglefigRplavedyp Befjthp same as the oietl
conprising about 2 to about 40 carbon atons or at

| east one pol yol efi n coepplowidng(iftom about 4 to about
360 carbon atons and having a term nal )

copol yney;j) zabl @pglaupobaintdiey istitg compaung (ify) and
vinylidene or alkyl vinylidene 20group or m xtures
thereof; and Lghomid(h@3s thopescrardofrefidica oI
which is copol ynerizable with the nmononers of (a) and
(b) and ;@ sej &ﬁt)?ﬁhef saméd e (grreaspngrompsingt i(g) Bfta 25
(1) an alkyl vinyl ether and an ally' alkyl ether
where .the al K&é}npgﬁr@{ﬁ))(lg)%rW@Iiﬁ)ﬂylbn'ﬁamml catalyzed reaction in
di al kyl am no or "al koxy substituted or is

unsubst i t ut ed;, gREOB pBllyigr (rootopalpoet(ii) ortbothapurt(b)
40 carbon atons; 30 (2) an al kyl ami ne and an

N-al kyl am de af.2{I0RGekhxt @rdreablynetiiip attortatigtthroemiree
or dicarboxylic acid of fromabout 3 to about 10

carbon at oms %@i@ﬁ%aélyz&hﬁa@ioﬁ)6}odﬁdﬂbi8bhlpmﬂ(i)(ﬂmﬁ&bm80und
fromabout 1 to about 40 carbon atons; (3) an

N-vi nyl car bo 1\4de kY. Gafmboxylic acids of from 5about
1 to about 8 g%r)q) #S)(a%’orrs; (4) an N-vinyl substituted

ni tragen- cont ai niNg,HeliehAR akdeGoRHIROMYEg aatitlary amine
10( 5)’at fﬂé ton%ﬁdégl-ol e?i n conpri sing from about 2 to
- about group and at least two functional groups each 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 thereqf.

In a fourth aspect, there is provided a method of improving soot dispersancy or sludge

cy or both in an internal combustion engine which comprises operating the -

dispersan ‘
unt of oil of

engine with the lubricating oil composition comprising a major amo

lubricating viscosity and an effective amount of the lubricating oil additive composition

as defined above.

3f



40 carbon atons or at |east one polyolefin conprising
fromabout 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 15t hereof, provided that the ol efin enpl oyed
ila ivbtoalee embodmast, thegrokbwfdise]lcompliodiedted ho £ro@0soltile ) '
a r t ai ned . .
BB i i 2 B0 of BARRIAS, Y ROURL s U PAes reacing
initiator; 20 (iii) a copolyner obtained by (a)

reacting conpound (i)(a) with conmpound (O(b) or (0(c)
1GYR ﬁb%aﬂrtp@@c)f@@if@mmgapm}mgrsr eaction in the

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

or by (b) contacting copolynmer (i) or copolynmer (ii)

or bof{ih w kbopdigmepsbtiine€eby fdé edicaPhpalyaleyiz@tbn of components
reacti on product of conpound (0(a) and compound

(i)(b) or t@OME)SINgith (B)at | east one pol yet her

al i phatic am ne conpound capabl e of being reacted

W th at | east two nonocarboxylic acids or

est ers thefagof ; atdeasabnd masdethyleniddigivasaiatey|d; € aci ds,
anhydri des, or esters thereof; or m xtures_thereof )
The present di SEIOBLGHROXYEC a@é@raﬂ?rghqr@ai P eCmrshgagpxylic

of making a | ubri; L ng. ol ! conposition

whi ch conprise§£%%g%¥ﬂ%§%c%ﬁ?ﬁ?ﬂ%gggt one of the
foll ow ng copol yners. (Oa copol yner obtained by free
radi cal copol ynerizati on of. conpanents 5c¢co I S| ng:

() at | odd orfé lifshens hgleGRicompry e eyt o arerroaT goms o
- monocar boxyl i ¢ aqi s Qe RHAER BREHRIng BHulPn 648 f%rbonb )atoms

di carboxylic acid, anhydride or ester thereof;
at | east one 1-apiddfavimgacampringl cogolymenzabbogrouintthe form of a

about 40 carbon .at,ons at | east. on ol yol efi.n
conpri si ng f r otiEBovRy Mg ogpliGT Viadiend BioliR o5 stures fgreot:

having a term ngly copol yneri zable group in the form
of -a vinyl, vinylidene or 15al kyl vinylidene group or
m xtures thereof; and '

(¢)  atleast one monoolefin compound which is copolymerizable

with the monomers of (a) and (b) and 1s selected from the group

consisting of:

' (1) an alkyl vinyl ether and an allyl alkyl ether where the
alkyl group is hydroxyl, amino, dialkylamino or alkoxy
substituted or 1s unsubstituted, and containing from

about 1 to about 40 carbon atoms;
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(c) at |east one nonool efin compound which is

copol yneri zable with the nononers of (a) and (b) and
is selected fromthe group consisting of: 20 (1)an
al kyl vinyl ether and an allyl alkyl ether where the
al kyl group i s(dydr axylky! &frineand di N-kijklamideoofar

al koxy substituted or is unsub?tituted,-and

contai ning from abothongethplenisalhy %W%FF%HWH%T rfiicarbayylic
(2)an al kyl ‘am ne apd;apsnplsost 8% #uPf o @arbon atoms where

nonoet hyl eni cal I y unsaturated nono- or dicarboxylic
acid of from about hetakdisobdtiticht cantbion framabpsutwherabout 40
the al kyl substituent, contains fromabout 1 to about

40 30carbon atons; CEPERARMS nyl car boxami de of
carboxylic acids of fromabout 1 to about 8 carbon
atoms; (4)an N-vinyl substituted nitrogen-containing
het erocycl i ¢ c&hpourd N-gnlcagosamidg of Sarbgxyliceagids of from

1-ol efin conprising égugg}t{?glgéétigﬁcatﬂgonaa%%g_ 40 car bon

atons or at |east off conprisi’ng from

about 4 to about 360 carbon atons and having a

term nal copol ynerizable group.in the formof a )
vinyl, vinylidéhe orndi-kipy! sibsyiucdanogsnogptagring heterocyclic
m xtures thereof, prcﬁ?ﬂb Lhat the olefin enployed

is not the sane as the“olefin enployed in (i)(b);

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

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

in the presence of a free radical initiator;

(iii)  acopolymer obtained by (a) reacting compound (i)(a) with compeund
()(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 (i1) or both with the non-free radical
catalyzed reaction product of compound (i)(a) and compound (1}(b) or

(i)(c), wherein the copolymer of (i), (i1} or (111); with

(B)  at least one polyether aliphatic amine compound capable of being reacted with
at least two monocarboxylic acids or esters thereof; or at least two
dicarboxylic acids, anhydrides, or esters thereof; or mixtures thereof.

4
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(ii1) a copolyner obtained by (a) reacting conpound
(i)(a) with conmpound (O(b) or (i)(c) in a non-free
radi cal catal yzed reaction in the presence of
copolymer (i) or copolyner (ii) or both; or by (b)
contacting copolynmer (i) or copolyner (ii) or both
with the non-free radical 20catalyzed reaction

pr oduGhe pilescaoipelusnae s@(sa)iractet oarplaimting i) (bRpasttion

0(c); wth (B)at |east qne polyether alj ' i
((:o fmzﬁﬁwr&%&f&o@ % Pmﬁﬁliﬁr@ apg &fi‘g’“v%%t‘%qlﬁ"ew anl G
| east .1 woh: TP ARGALRANNE bt 18@ikid8 cOhpRRicamsepaltdrbgahe prooess

at | east two 25di carboxylic acids, anhydrides, or
est er whicheompfisesgeactingt ur es t hereof. Accordingly, the
present disclosure relates to multi-functiona
lubricating oil additives which are useful as
gaLO)S PeLSat Snd 4F (B8 fibkeE@lpotandiitst i on _engi ne.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wil e the
I nvention is susceptible to various nodifications and

|t ti f i i ' f
ar e ei vt UL e RO BBy R of e0fponent

under st oodgorhgidener .. that the description herein of
specific enbodinments is not 8 intended to limt the
invention to the particular forns disclosed, but on

the contrayy, t ' I i : {ed C--C
nodificatié%s, %23?9% en?@@ﬁgﬁgﬁg?ﬁgyﬁ%??ves3fﬁ§ling )
within the spiridonenebagtpecidforebier thereefhoi GnCasdicarboxylic
defined by the appended. ¢l ains. 5Definitions The
follow ng ter rrsa%@aé‘éhwqqc? PHSeHIEEPEpt i on are defi ned

“as such: The term"PIB" is an abbrevi ation for

pol yi sobutene. 10 The term "PIBSA" is an abbreviation
for pol yi sahut eaylkasopnbloldfantsmyisingsbents te about 40 carbon

hydri de. The t " pol yPl BSA" f .
Cbpbymess o oo ARk TR LhERT Byl phaaRels o

i nvent ion whi ch,g6€36082byaiotsaid haviyg § alminsheommibynerizable
monoet hyl eni cal Iy 15unsat urat ed C3-C28 nonoc r?ox I,.idc
acid or ester theupdofthedprma ofavays V&FY&IQFIE?&WﬂW vimyhdene

group or mixtures thereof; and

(c) at least one monoolefin compound which is copolymerizable

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

consisting of:

() an alkyl vinyl ether and an allyl alky] ether where the
alkyl group is hydroxy}, amino, dialkylamino or alkoxy
substituted or is unsubstituted, and containing from

about 1 to about 40 carbon atoms;

(2) an alkyl amine and an N-alkylamide of 2
monoethylenically unsaturated mono- or dicarboxylic

acid of from about 3 1o about 10 carbon atoms where

5
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acid, anhydride or ester thereof which have carboxyl
groups, preferably succinic groups, and polyi sobutyl
groups. The preferred pol yPIBSA is a copol yner of

pol yi sobut ene and mal ei ¢ anhydri de having the genera
fornula: 20 wherein the aikyDnebstituegr eataars;frdfh abdRR | t&RBbout 40
and R4 are sel ected from hydrogen, nethyl and

pol yi sobutyl havi ng @¥P9e#8mSabout 8 car bon at ons,
preferably at |east about 30 carbon atons and nore
preferably at |east about 50 carbon atons wherein

ei ther Rl and R3)ar eaydiegenbanshidnel mfboR3lianddfaf frgm
nmet hyl and the other is onisobu&%l, or R3 and R4

are hydrogen and onerbgpt RIC abpyt RS20eN A8y | and t he

“other is polyisobutyl. The 25pol yPI BSA copol yner may

be alternating, block, or random The term"succinic
group" refers t@)a gmoNprildwubgitttbdnitrogemitentaiging heterocyclic
c-c-wc-c-z H 0 wherein Wiand Z are independently

sel ected fromthe gro¥pPeBAs#%ting of --oH, --d,

-0-al kyl or taken together are -0-- to forma

succi ni ¢ anhydride group. The term"-- 5 0O-alkyl" is
nmeant to i ncluds) al katgasoénd t-otpfiasemprizing drogbeput 3@p about
carbon atons, prefergbly from about, 1.t0 et
carbon atons. The téﬁﬁgxﬁgb@@gmé¥ag8?§ﬁ%?$@g@%%§sonwnmnb
refers to the aver aggoRuber 4 &f aboePEdtdaft@nstdmicind ladving a
units in the polymer chain. 10 The term "terpolymner"

refers to a pol ymer téanimabeprohansrizable Zraw ip i 95N of a vinyl,
copol yneri zation of at least 3
term"1l-olefin" ref e¥1§yb - oﬁglr%(glgg@gl?%e?% ed’o rgllﬁtﬁms
that has the doubl e fendf iptotited kbtlthp oRifihieamployBéynot the
can al so be called al pha-ol efins, and have éhe
fol | owi ng struct ur e: saoMpas thpRieRerwlayed & tHB):r est  of
the ol efin nol ecul e. The term "1, 1-di substi tuted
olefin" refers to a disubstituted olefin, also called
a 20viiipy! i fepelyehefobmindédiat rdaaing dvenrfoahd (Yfahand compound(i)(b)

t t : " '
structure in the presence of a free radical initiator;

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

(1)(c); with

(B)  at least one polyether aliphatic amine compound capable of being reacted with
at least two monocarboxylic acids or esters thereof; or at least two

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

The present disclosure is also directed to a method of making a lubricating oil additive

composition which comprises reacting
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CH2= CRs R6 wherein R5 and R6 are the sane or
different, and constitute the rest of the olefin

mol ecul e. Preferably, either R5 or R6 is a nmethyl
group, and the other is not. 25The term "succi ni m de"
is understood in the art to include many of the

am de, imde, etc. species which are also fornmed by

(%Dhe at beastansrof die Wllewens soPelEMH§dr i de with an ani ne.

The predom nant product, however, is succinimde and

this term has been generally accept ed as nmeaning the

prodiict of comolyeed tobeinedfbyaftesadak@al¢opobymerization of components

al kyl -substituted succinic acid or anhydride with an

am ne. A%EWRIYE: al kyl succinimdes are disclosed

in nunerous references and are well known in the art.

Certain fundanental types of succinimdes and rel ated

mat er i al Sapnc attpassmb myndd’abyltm'paﬂi}dinsawated C3-Cos
"succinimde" are t

2,992, 708: 3, (Rgnesgin 0 fl@ﬁdﬁfste%t%i)ﬁa% 4-'C23 dicarboxylic

3,219, 666; 3, 1424 38RydrARGr IsRf thefdhd, the di scl osur es
of which are hereby i ncorporated by reference. The

term " pol ysucci ni ni de refers to the reaction product

i no. - 100Phe.  SrE e ROy AR S o Bout 40

derivative" reéf£bsn zit@m@ oB bt leastiohe phEMlelﬁgl dohgprisimgrfrdna about
0 R7-CG--CL HCGGCG-MO wherein R7 is sel ected from

hydr ogen, net hyFo zhewt BeA arbematops ardPrKige stemmuga

about 8 carbon
carbon atoms arponeriAbE ATl hEforE AL iEge Yy Beng or
carbon atons; skerdhyiidenagdold @reixiurdethersdErntly

selected fromthe group consisting of --OH, --d,
--0--alkyl or taken together are -0-- to form an

al kenyl o(c al ky I§%@Sh@fn%n§8ﬂ3ﬁﬁ%bﬁ’l§o&{d)w&ch is copo-lil'xh@enzabie
term"alky vi nyl i den or "al ywng) dene i soner

refers to an ohathithe tmanomg‘smféamﬁd oW ingelected from the group

vi nyl i ndene struct ur e .CH2
CONSISUNgE ‘of: )

(1) an alkyl vinyl ether and an allyl alkyl ether where the
alkyl group is hydroxyl, amino, dialkylamino or alkoxy
substituted or is unsubstituted, and containing from

about 1 to about 40 carbon atoms;

(2) an alkyl amine and an N-alkylamide of a
monoecthylenically unsaturated mono- or dicarboxylic
acid of from about 3 to about 10 carbon atoms where
the alkyl substituent contains from about 1 to about 40

carbon atoms;

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

7
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8RO wherein R8 is alkyl or substituted al kyl. 123
generally has at |east about 5 carbon atons,

preferably about 30 carbon atonms, and nore preferably

at | east about 50 carbon atonms and R9 is |ower alkyl

of fromabout 1 to about 6 carbon atonms. 25 The term
"soluble in lubricating oil" refers to the ability of
a material to di®solaeNivinyhsulshiat¢donitipgenagontrating heterocyclic
hydr ocar bons such as |ubricati.ng oils or fuels in
essential ly all proﬁﬁW%PBﬁggn he term "hi gh nol ecul ar
wei ght ol efins" refers to olefins (including

pol ynmeri zed ol efins having a residual_unsaturation?

of sufficient n@l)ecudtieastumicgheletingorpaiivg fremgbRutdlo about

l end solubility in I ypricatin il Lk eacti an:.
products. Typically Cé"fl?oﬁsat%rg%/l&higt Iéaa%%%r{}%fgy O(I:eg?)boorﬁrgﬂ ISInE
or nore suffice. 10Tfh&ntBsun4'tbiabbut 360 esbbantonsiagihaving a

pol yal kyl " refers to polyal kyl groups of suffici enft X
mol ecul ar wei ght suctimeindltcopplamsrisehic eoup ibihs fagn of 2 vinyl,
havi ng such sufficie | L&

in lubricating oil. ‘Eﬁ"t' I{Egléieﬁgél?ﬁe‘}@%%%gﬁg ggﬁj’gr ®

wei ght pol yal kyl gr otigsofhanesidid thealst olefioehpBfedamioothe
atons, preferably at |east ahout 50 caybo tons.

These hi gh ol ecul arsaggiag ke ‘H%ﬁ%%‘PR]We‘gﬁnéﬁb@ may be
derived from hi gh nol ecul ar 15wei ght pol yol efins. The

term"am no" refers to -NRIOR11 wherein Rio and R1,

ar e i (ijepencgtyervpdireden resctaghyaipoosir (D) agd oouppound(i)(b)
20The term "al kyl" refers to,both.strai ght- and
br anched- cBdhsPiEFeags OEﬁ %%’éa.d“’?ﬂgmfaé?rm "l ower al kyl "
refers to al kyl groups having fromabout 1 to about 6
carbon atons and includes primary, secondary and
terti@iy akopolyynauwpinedyppi(aptcattmgeompbkyd (ija)owits compound
i nclude, for. ex lLe, nethyl thyl.,. n-propyl ..
| opr opyl OB T B8 it radtie oot in fhegresence
i so- pent yl o ApbE¥EE (i1RBohbbBhdrR) or Bdeh; oe by(b) contacting
"pol yal kyl" reférs to an alkyl group that is i
general | y dwelwesd (f oompebiger @) Phothwidribane-fet pdisek
or copol ynmers of, mono- ol ef iL.NSs, rfi -
1- nonool ef‘faﬁaif,"zegd%%uggpré)t% ﬁ%fifncg%gﬁ%%w@%gé BUP W%dn(el),(b) o
and the | i@g}g@); Rnmf erably, the nono- 30 ol efin
enpl oyed wll have from about 2 to about 24 carbon
atons, and nore preferably, fromabout 3 to about 12

rbo . . I = f.i ' :
oy AREE O el P BBl B IR AL ) Tareacted wih
1- oct sneasaneb hosleatneylic Ridf eraseds thpebf; of ef lieas two
prepared from such nono-ol efins include . _
pol ypiisihesitie acis) apbutRlre, ORSHEE PATePY B BT RESITEHe .
The Lubricating Ol Additive Conposition

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

which are useful as dispersants in an internal combustion engine.

DETAILED DESCRIPTION OF THE INVENTION
While the invention is susceptible to various ﬁlodiﬁcations and alternative forms,
specific embodiments thereof and are herein described in detail. It should be
understood, however, that the description herein of specific embodiments is not

8
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50ne enbodi ment of the present invention is an

oi | -soluble lubricating oil additive conposition
prepared by the process which conprises reacting

(A)at | east one of the follow ng copolyners: 10(i)a
18RRI YBBIMIOME aiveREbibY the paticald fans dBplksdYBNT athe ebntrary,
of conponents conpri sing: (a) at |east ope

tho ity istricensr|ajl Ak HeAons uiIeni angpl et Bsdpliing within
poe _ ¢ : Lo d
BEbIP ISR of RO Rlondls dnge By HepBhaEsLiatind 801 0

conprising about 2 to 40 carbon atons or at |east one
o] yol efin conprising about 4 to 360 carbon atons and
ﬁ%@mﬂ%ﬁa termnal copol ynerizable group in the form
Ble 181159 Wins WiddWlih HRNRsQipRIdHt a¥fitulah deme group or
m xtures thereof; and (c) at | east one
nmonool ef i n conpound which is copolynerizable with the

onels.af (a).and (b). and is. selected fromthe
TROEE SEEd AR bR oS S uREY Tyl o her - and
an allyl alkyl ether where the alkyl group is
hydroxyl, am no, dial kyl am no or al koxy substituted |
Bre temn (SSHS tis anabbocviation feo nelyisebwignyl of polagobuyhsusewic

%%p%g' (2) an alkyl am ne and an N-al kyl am de of a
N g#hylenically unsat urated nono- or dicarboxylic
13

acid of 3 to 10 carbon atonms where the al kyl
substituent _contains 1 to 4Q carbon atops;

Lh) " ( 3 3 an
Toovipmy | RAY ISR Anirefersdp ackash o GPRAYaEs gepryeqd W%ﬂs@e scope of

n $ffi ' isbbtit&s and thylenicall
EDRSET Ry Dt B EOUMIGH o  posscvienicl
unsaturated C;-Cyg monocarboxylic acid or ester thereof, or a Cs-Cyg dicarboxylic
acid, anhydride or ester thereof which have carboxyl groups, preferably succinic
groups, and polyisobutyl groups. The preferred polyPIBSA is a copolymer of

polyisobutene and maleic anhydride having the general formula:

o} 0 0
k Ro Ry
s
T_C
|

Ry Rs

n

wherein n is one or greater; R;, Ry, Ry and R4 are selected from hydrogen, methyl and
polyisobutyl having at least about 8 carbon atoms, preferably at least about 30 carbon
atoms and more preferably at least about 50 carbon atoms wherein either Ry and Ry
are hydrogen and one of R and Ry is methyl and the other is polyisobutyl, or R3 and
R4 are hydrogen and one of R; and R; is methyl and the other is polyisobutyl. The
polyPIBSA copolymer may be alternating, block, or random.

o]
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10(5) 15 20 at |east one 1l-olefin conprising about 2
to 40 carbon atons or at |east one polyolefin
conprising about 4 to about 360 carbon atons and
having a term nal copol ynerizable group in the form

viinyl.. . vi nyl, dene or_al kyl . vi I depe group or
Bl Prnf Bl B At Avine Y B, St by ec
is not the sane as the ol efin®enployed in (i)(b);
(ii1) a copolyner obtaineq4by”(a) reacting conpound
(i)(a) with conpound (i —oC—{Ofc) in a non-free
radi cal catalyzed reaction|in the presence of

copol yner (i) or copol yrerc{iic)—er both; or by (b)
contacting copol ymer (i) of cdlpolynmer (ii) or both
with the non-free radical 25cgtal yzed reaction

SRRV i 21 B eiendnty el v Be amranBhiR of ~OH, ~Cl,

-2 ARyIGRTRRH MshetRP aRl L0Qf o REMWscBRRT eﬁﬁy&%&éﬁ oup. The term "--

at | east two nbnocarboxylic acids or esters Thereof;
Qrallyl" isoneant tonoclddd akaxp okirdinabavi Ide abawidriesitoros,

esters..thereof; o ixtures thereof Copolymer (i)
p{‘%‘f’%@ fWﬂSé?'ﬁ)}ltgﬁf’%‘gﬁ(‘i?r Y} at ed Monocar boxyl i ¢
Acid or Ester Thereof or D carboxylic Acid, Anhydride

or Ester Thereof In the present invention, at |east
Tdsdermpilseten pf pelyeerivatian sefensitathedvazgopenbeg of repeating

Y. ﬂgi_ .ester thereof; or C4-C28
S%?@Q%@%@%ﬁ%éﬁign Qgéna§ﬁride or ester thereof is used

to prepare the copol yners of copolyner (i).
y. the at |east one nnno&t

ref er abl , hylenically

Tﬁﬁémﬁw@dn@- s ol Eneodsnved fraey the fiee &c%/@\l

cbPayRefizatidh o 192@33&&@&Bg¥ylic aci d, anhydride or
| cCar pno

ester thereof Is a xylic acid, anhydride or
ester thereof 10 The general fornula of the preferred

T?lls &f?r%\?\'g)-%!:firg' r%felrg fo'aarlglp) gurnlsa gra?erd o?g’tllnetlilatt }pa% rﬂ?eoéodb?e E?osﬁd in the
1-position. They can also be called alpha-olefins, and have the following structure:
CH,=CHR

where R is the rest of the olefin molecule.

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

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

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

The term "succinimide" is understood in the art to include many of the amide, imide,
etc. species which are also formed by the reaction of a succinic anhydride with an
amine. The predominant product, however, is succinimide and this term has been
generally accepted as meaning the product of a reaction of an alkenyl- or alkyl-

substituted succinic acid or anhydride with an amine. Alkenyl or alkyl succinimides
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00 ¢ CHCH - C x wherein X and X are the sane or
different, provided that at |east one of X and X' is
a 15group that is capable of reacting to esterify

al cohol's, formam des or amine salts with ammonia or

am.nes, formnetal salts wi,ith r tive. metal s.or .
SuiRdIRod 1 PUmEROR go PSS a0 oA P aniing, Bt g glain
fibB@icn@i tydes S Micainimbled dfdictated Mplefidl e¥compaaatd/ B thetterm of
is -- OH, --0-hydrocarbyl, where M+ represents

, I Ok
AT o ABENn b o terd iosivh 999,15 A RQ Bt VBRI
IO, 28 R b ATt S8 ThIEEe SR S e Rty

imtiposated be rafached. hat bot h carboxylic functions can
enter into acylation reactions. Ml eic anhydride is a
preferred reactant. Ot her suitable reactants include
i: Cil " i 8 : leic
T R S e o R pinic™
gnppelsmimuing nop neowch adiamideor o and di fl uoro mal ei c
anhydri de; N phenyl nal ei m de and ot her substituted
mal ei m des, 25i somal ei m des; fumaric acid, maleic
Taeitém 'alilent] SAIEAARRINIRLER BESv AR delnBioal @Sictufld BdVig the
fumarates and nal eates, fumaronilic acids and
forrdaini ¢ acids; and maleonitrile and finnaronitrile.
Sui t abl e nmononers for (a) are monoethylenically
unsat urated di carboxylic acids{lor anhydrides of from
about 4 to 28 carbon tonBHseLgcted fromthe group
consisting of maleic éid,ofu ricacid, itaconic
aci d, nesaconi c acid, nethylenenal onic acid,
citraconic acid, naleic &hydrCdeM taconic
anhydri de, citraconic anhydridg and 5
met hyl enemal oni ¢ anhydri de andgm xtures of these with

vg}lrée_another, anong ich mal ei.c anhydride is,

EAERY S<lceief GomE by Tase MFU AR BOIHEbuIY Raving at least dbout

cAMBR Sl ﬁ'&%&é\l}# Yot IASBbHEEIE D Eon s ARNASR R MbisFat least
aci ds sefected fromthe group consisting of acrylic

ab@it@() casohatmyd; wheesin 8, and Od iaresintiepengdnitly selectdd from the group

et hyl acr.yl j id, crotonic acid,. allylacetjc aci
o RS F-OiE e 501 Rb e Rinetmetare e B fofin R afkenyt or
al®isheqhitlahRyRidedrade Preferred. Another group of

sui tabl e nmononers i's Cl-C40 al kyl esters of

nonoet hyl eneci al | y unsaturated C3-Cl0 nono- or C4-Cl10

| b I: [.ds ! rylate, but .
S RS RED RS o PRI o re T B Ol e e
fabrwihateylihdmb ageayte: acryl ate and the esters of

i ndustrial al cohol nixtureaHof fromabout 14 to 28
carbon atons, ethyl rnethagrylate, 2-ethyl hexyl

nmet hacryl ate, decyl nethacl|yl ate, octadecyl

net hacryl ate, nonobutyl nafl eate, dibutyl nal eate,
nonodecyl mal eate, di dodegy | eat e, nonooct adecy!l

mal eat e, and di oct adec mal ea
8 Rg

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

carbon atoms and Ry is lower alkyl of from about 1 to about 6 carbon atoms.
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20 (b)The 1-A efin or Polyolefin In the present
invention at |east one 1-olefin conprising about 2 to
40 carbon atonms or at |east one pol yolefin conprising
about 4 to 360 car bon atons and having a termna
SCoquy |l e grou the form of
The ey gelablegp ugarmg ngfpi'iyxe?fa%%tha Péﬂty Pl @ﬁ%ﬂ&k@dhssol"e in
alfpHati2Bh& arbrtie fhgﬁﬁ)cgﬁ)'an §1fogaa'.§ i cARRPOIER bl dn essentially all
conprise fromabout 2 to about 40 carbon atons,
ppweftemabl y from about 6 to about 30 carbon atons,
such as decene, 30dodecene, octadecene and m xtures
of C20-C24 -1-olefins and C24-C28-1-ol efins, nore
TR féfrﬁr“ﬁﬂ%h)&mﬁlé&mna@@ight dOrAP reRaub ofding an@ﬂlﬂlr@pwﬁnertzed

Preferably 1-ol efins, which are also known as al
olsfias hawang avresidualiwseruratiosy &b @lfﬁme@bmpl@ﬁulmwglﬁhtsaqdwhﬂwéength

;
BRSSO % in Bl 5o 3 BAGLE iy RCAR) SEthfaving
dﬂmeﬂebmﬁdnséknkmm@aﬁmbe al pha ol efi ns obtained from

the thermal cracking of paraffin wax. Generally,

these ol efins range fromabout 5 to about 20 carbon

I f
PR 5000 o, PSR el AR cin

mmcbkan woight surh. thauthe pmduste pr&pere(dfhauingfsuds suffcilogt mhbcuiar

wEighE oo Sphub R e ag ol Tl Pt i o R P eRhe potyaiky!

glotpERAR at Rilaﬁfdbﬁﬁt ﬁf @arﬁé‘n? ht'oifhs ObYk Rl dBH at¥ask BSout 50 carbon atoms,
i sonerization of al pha ol efins over a suitable

These diighsmolegwlar wisight polyalkyRgretiesaby he darivet dfdnnbighmaplecular
used because these naterials are

r
“%%#-‘833%5?@ readily avail abl e, and because they
of fer a desirabl e balance of the Iength of the

nol ecular tail, and the solubility of the terpoly
Theterp ﬁ@msmr%fﬁr%fm -Didnels; wieseiny RessingR g ﬁl@flpql@eﬁ#ylﬂwhgémgen
oP@h ﬁgg |table pol yol efins for preparing

cop 3 are polyol efins conprising about 4 to

about 360 carbon atons. These pol yners have a nunber

TRverage | ecul ar i ght. (Me). of from about 56 to
TR G B0 eierue ol st At bt Bl W gBhte of
15et hyl ene, of butene, including isobutene, and of

branched i somers of pentene, hexene,
The term "lower alkyl" refers to alkyl groups having from about 1 to about 6 carbon

atoms and includes primary, secondary and tertiary alkyl groups. Typical lower alkyl
groups inélude, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-
butyl, n-pentyl, iso-pentyl, n-hexyl and the like.

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

include propylene, butylene, particularly isobutylene, 1-octene and 1-decene.
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octene and of decene, the copol ynerizable term na
group of the oligoner being present in the formof a
vinyl, vinylidene or alkylvinylidene group,

ol i gopropenes and ol i gopropene m xtures of from about

a b ato and i,n-parti cul ar
PRttt BN e Eou Rl a® oL FRE sRe- B RaR Ay i propyiene,
pelgbaent, sgpetialliPpoKisdbulBe 604, 20correspondi ng U.S.

Patent No. 4,152,499, are preferred. Mxtures of the
stated oligoners are also suitable, for exanple,

THE Kbt &in QDICA IS0 oAREsibYer al pha ol efins. Ot her
sultablr e pofyol efTns are described in U S. Patent No.
O6¢ edbodiBentnfithhpieserh émeintion cor gibsdtldd libricadesit ndditive

The | ecul ar. wei ghts of the oligoners may be
cQERSHIPTECPA 4 BY CERRSET Shish cABRHERS TE3FUP81 per meat i on
chr omat ogr aphy. 25 The copol yneri zabl e pol yol efin
that is reacted with the unsaturated nono- or
(490 - catderskyne of thefdloaing eopelyoéryrer s conprising a
maj or anount of C2 -C8 nono-olefin, e.g., ethylene,
propyl ene, butyl ene, isobutylene and pentene. These
pol yier s £&spobendtbRiad VBERSe Sidih] @poBhetizaABMbHédMfnents
as well as copolynmers of 2 or nore such 300l efins
such as cBAPHEE s of . et hyl ene and propyl ene,
butyl ene, and isobutylene, etc. The polyolefin
pol ynmer usually contains from about 4 to about 360
car bon at(@ys, allédsomghmpiedieaitalysau2fl CAChoN
atons; and nore preferaEIy,fron1about 12 to about

ut 175,
carbon at oms. BERIEEPOXKHC ATigRT ABPIBEREh Ofki (s dicarboxylic
ol efins used tp;pr Rl hesePpelypers of the present
i nvention are generally m xtures of individua
nol ecul es of different nol ecul ar wei ghts, individua
copol ymer l ecyl es resu] t.ing wll ner.al | y. cgntain
Shextur vy gt atec tlelin atpme JERyA teudd GGectns or
of varying nolgedskesncyRilghéfin Abifprising Mok 830 960 carbon atoms
copol ymer nol ecul es having different degrees of
pol yneri zat i orinditiavingea terpiaalcegolynerizakle gopwl iy ik Hrmfof a
the present i t] . e y
pol ymeri zat i onrw%?’ gﬁgirlgegl\rég)ét% g(ry ?vglﬁgg%}eﬁ%&f (Frrlg?ﬁug %H‘Iermf’
1.1 to about 2Bd and nore preferably fromabout 1.5
to about 10. 15 (c)The Mono-ol efi n Conpound The
present invention enploys at | east one nonool efin
compound I Chyi LiZAk) | :
of (a) and ( b)rh HesRRAhBE ARl fhdthl E“éﬁ%}ﬁs (opefRkrzable
consi sti ng of :widDthe Irenonadrk yf (ay and/(b) etd ersebgtbddiom the group
ally' al kyl ether. where the al kyl group is hydroxyl,
ani no, di al kyl“GRPRPET al koxy substituted or is
unsubstituted, and containing fromabout 1 to about

40 carbon atons;
(1) an alkyl vinyl ether and an allyl alkyl ether where the

alkyl group is hydroxyl, amino, dialkylamino or alkoxy
substituted or is unsubstituted, and containing 1 to 40

carbon atoms;

¥} an atkyl amine and an N-alkylamide of a
monoethylenically unsaturated mono- or dicarboxylic
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25Sui t abl e nononers include the foll ow ng: vinyl. and
al ly] al kyl ethers where the alkyl radical is of
about 1 to about 40 carbon atons are al so suitable,
and the alkyl radical may carry further substituents,

such as hydroxyl, m no or_.al kox

Exanpl es are net hyl “\#ﬁ'{/?’ g%ﬁ]‘é‘%g ORI WhHerRy ‘?‘ éM&FﬂbSt‘mem
propyl vinyl ether, cdn$QR41 ¥d 40 Ed¥on SbHAT |

2- et hyl hexyl vinyl ether, decylvinyl 30ether, dodecyl

vi nyl ether, octadecyl V|nyI et her,

2- (di et hyl
Yo e A S oo

correspondi ng al | yl 8§ eirbesi stomsf 2) an al kyl am ne and

an N-al kyl am de of a nonoet hyl enically unsaturated
nmono- or dicarboxylic acid of fromabout 3 to about

10 carbon ato whey enthgrah s REtob U e M .
from about 1 )about 4‘8§%ar§%n atomsglg ﬁ)a ﬂ{nét@té}gc clic
of nonomers conprlsengﬂHmMﬂmblkyl am nes and Cl - Cm

-N- al kyl am des of nonoethylenically unsaturated C3

- C10 -nono- or dicarboxylic acids, such as

di et hyl am UOG(ESWW AGEt &Keelwolé&'ﬁtchﬁipﬁgingg%ﬁﬁl to 40 carbon
acryl ate, dibutylam noethyl nethacryl até, acryl am de,
met hacryl ani de, h+t@&mSDUNMbaﬁpy¢awvdbﬁncompnmngabmn4to
N-octyl acryl am de, :}IHO ‘[36(}j %ryltgglg%némvmgatermmal

N- dodecy! net hacryl af

oct adecyl met hacryl amgad me(r&hbla rddpVvinAld oamesamyde of
carboxylic acids of gh1about%fN?6 about 8 carggn

at ons, 15Anot her gréayidspe gpakirbyinylideae graw o peixtures
follomnng N-vi nyl Is
fromabout | to abgﬁ%@gﬁ%g%%%%ig&gﬁgBﬁﬁﬁ%hbggéﬁ19&x9£e
Nvi nyl f or mam de, N-saieydsthe otefilh yimbtoryodin @gb);

N-vi nyl acet am de, N-vinyl - Nret hyl acet ram de,

N-vinyl - N-et hyl acet ami de,

N-vi @yl - “&é@%ﬁh‘ﬁ&ﬁ)@ﬂlﬂ%@ﬂﬁ I‘éiﬁ‘ctﬁ‘a%%ﬁl‘p‘éhﬁﬁ/ hRéPaQid%ﬁ{Boqﬁdo)(b)
20 (4) an N-vinyl substituted nitrogen-containing

het er ocydhitlke presepoeintiz fragoadieal ingtiaop of nononer s

i ncludes the follow ng: N-vinyl conpounds of

ni trogen-containing heterocyles, such as

N- vi gy | rd ebpaBnger obi:a\&ieﬁ)ﬁyl’@) febtin dhaz@uad (i)(a) with comtpound

N-vi nyl pyrrolidone and N-vinyl caprol actam 25 (5)

| east  oneD{)er éDich it pRrp-lise ﬁfgilfaﬂé setelyzed wadipndathppresence

t f
Sbout o (BeobFiblr 406 ABKME iR dr 316 ddBilling
term nal aoml@hmrreb bzedpobyrgeraiip of both hethf the mmﬁearadzcal

vinyl, vin |d ne qr alkyl vjnylid roup or

m xt ur es PHREFEDFeachPRPTAEE ¢ WQE“PPH%E Gi@rand gy E(b) or
is not 3 q wBRe as the olefin enployed in (i)(b);

Sui t abl e f o1ef|ns conprise about 2 to 40 carbon

at ons, preferably from about 8 to about 30 carbon

(Bi]t Xtau eggtuogg p%%rét P &iatlcé%‘rjnelgg (r:]oerhpo%%td%gga%?e of belrgg reacted with

at least two monocarboxylic acids or esters thercof; or at least two

dicarboxylic acids, anhydrides, or esters thereof; or mixtures thereof.
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19 -1-olefins and C24-C28 -1-olefins. Preferably
1-olefins, which are al so known as al pha ol efi ns,

wi th nunber average nol ecul ar weights in the range of
from about 28 to about 560 are preferred, with

nDIeculgr wei ghts in the range of from about 112 to
C = being more preferred. For exanple, alpha
(9! ef Tk mhéétﬂﬁgruf:%g'ﬂ]ﬁﬁﬁuat@@ 'M@Jocébﬁ# KA 88 oP Ester Thereof or

paraffin wax may enpl oyed. Cenerally, these
ol ef DrarboaplgreAtidoAnbyalyide of Fster Aberaof 20 car bon at ons

[ | th. th f h | efi iS, t
I P, eSS DBl 2p eatt ot TnpehS sRuaLY Rk Eaics
mbAsABOxEhdid 51 eARALNCSESL, 500J-CS; @ikarBbBflichRid, SniBMritiB6r ester

di meri zation of al pha ol efins over an appr%griate
therpphisyased wusepass thelsepelpmersiod oapolzmety (i Prefaraglyibe at least one

. [ [~ easi | L.ned

B B P B P od i it or oo
dicabatytackly abhydsids bt ¢éstet-thdrestfie b diayhoxIiohdll ) abydddeor ester

Cl10-C30 are used because these materials are
th&’iﬁ’[‘?fnercially readi |l y avail abl e, and because they

of fer a desirable balance of the length of the

nol ecul ar tail, and the solubility of the terpolyner
Thengemerap firamnl asodltheprte ferreMdidarboxylio ficid] athiydddeaoreestedr ereof is as
fﬁuitable. 15 Preparation of Copolyner (i) Copolyner
r'8%dtant (i) may be prepared fromwell known nethods

whi ch are described in the art including, but not

limted to, those nethods which are discloosed in the

fol |l ow ng patent whi ch are herein ingdrporated by

reference: Harris et al., U S Patesat No.

5,792,729; Gunther €t—al CH=G=CH Pat ént No. 6, 284, 716;

and Ginther et 20al., U S. Patent Nox_6,512,055. In

one enbodi nent the present invention™the copol yner

reactant is a fol yal kenyl succinic anhydX de

erpQlyner. These terpolyners are conposed of .
Wflf‘é@g& MHEX e o ams oG deffgrent gprppided thag allesst gag 0??% Paf X isa
. . o Chig . _

35 PAPRESb of PSR At B LEMEN i e i
anfrodnia bnagews rfatm nteke satowitip cetsmewbalr basicdlyrmeacting metal

t Whi b dom t I .
conE BRI A Pt e n &F s i GciecEar Dat s & aeer i ~
OHE--OLIBRIRERFYDYO MOV P MPCRBEIO% s bR cdiEI of a metal,

copol ynmers. "Additional |y, is possible to 30 form a

anypeipmms epee egenof Nblopolly :1f§fs ks tagetherofrpart Edcagfbe --
d, {h d ' _ ) .
OLTNSER etk ML ARATDREIRES AEh MGl cuoonic

fuhdiohe 0dn @fterdh@aichRKyh reacasisd Milciapibydride & Dprefesiedreactant.
thereof, is selected fromthose disclosed abov

Otheretudlpblp rspciafsdpeludnelgelranidelicesntglshion fsw(lw,mwghenyl maleic
an?)if(‘ﬁjic%f; HBnQﬁeIﬁ?Lﬁ%&ﬁ&l‘?moﬁﬁchlom, monobromo, monofluoro, dichloro
and difluoro maleic anhydride; N-phenylmaleimide and other substituted maleimides,
isomaleimides; fumaric acid, maleic acid, alkyl hydrogen maleates and fumarates,
dialkyl fumarates and maleates, fumaronilic acids and maleanic acids; and

maleonitrile and fumaronitrile,
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pref erably pol ybutene. Conponent (c), the

nmono-ol efin, is preferably a linear alpha olefin
contai ning fromabout 12 to 18 carbon atoms. The
degree of polynerization of the terpolyners can vary

S BeRAte it (i PIREGBRTICAY tABBIEA Jgmopsylc acids o

aﬁ@aﬁa@d of fhk B BRS 2@%%61@ affnsREleYE® FoAthk @Poup consisting of
décreases as the pO ymarl zation t enper ature

miajeey #ad éemaﬂth@ld,em@mxy peidy mmwmﬁ a¢id, oethiligoeraafonis acide

esence S le. free cal nItL

BRG0P SirbRR PSR il b S B drdr e
m@ﬁfy@ﬁbﬁkaloﬁﬁrmnm andURiRhASs df@lidsb U\hﬂ‘ﬂ onp@hPihwd haibBg which
tertbut per neocecanoat e,
HF%WQM%W5?¢%@E%Qﬁ@@%exanoate tertbutyl peri sobutyrate,

di -tert-butyl peroxide, di-tert-anyl peroxide,

di acetyl peroxydicaronate and di cycl ohexyl di car onat e,
Odhrer axitabanpamna s armmbeﬂgzleﬁicﬁlly unsaturated Cs- ng-monocarboxylic

a ob'si obutyrontrile.. The i.at or used
aQAfHireEc igogn erﬁfSt‘ERﬁ(ElSW‘%O%%&’ H’nsafrf?ng%

dnRhRb AR ShyRY AL %E’idb@roﬁ)hﬁzsé%m allf]ﬁ@eftfé rRp éﬁd \ﬁﬂﬁacetlc
initiator 18 a peroxide type initi e.g.,

aqddl,(amdmgtwhigh mylm(ambnetua@ulwamcpm\e@mf@eed;r azo type
initiator, e.g., isobutylnitrile type initiators.
Procedures for preparing poly 1-ol efin copolyners
Aﬁé@ier $106p SXAMAbIR. mERSI BEY-C 0 alidySestdrabt mb@&ethylenemally
560, 4&% and 4, 240, 916, hereby I ncorporated b
umseﬂ@at@hesq crmpmru ar Gorft o disexpoxyiloasedsnge éﬂ@hﬂsacad@mbutyl

S ol h

‘gg {Céf 5 %‘éhg'?a r é { gcy%?érszfa'? dX@&E&}cr@o{gbﬂog%g?% Iﬁg@ atPand the
esidre bRindudrisledwhd] mll)&fulem of fomnpbeylddo 28 chiven neacd, cthgl

can be prepared in the sane nne copohy r é&ﬂg
RRRER S 2RRE b BB Ble, Se SRR e pofadepl methacrylate,
RO RO i R btk t}ﬁorﬁfd@@@ AMaldY %{HO'{:IQ&‘ rtdM&ite,

copo /mer reéactant 1s a copol ynmer obtai ned by .
moeastadagyl (adleanet, and dsictaoney] mohaét. hy| eni cal |y

unsat urat ed C3- C28 nonocarboxylic acid or ester

t hereof, or a C4-C28 dicarboxylic acid, anhydride or
Qgsteqhéhgn@ﬂfoamayQQﬁnat | east one copolynerlzable

pol yner conposed of at |east 3 olefin 30 nol ecul es of
propene or of a branched 1-olefin of fromabQut 4 to

B R RaPER AL ATBre P RgPUISP0 R S R roms o
atdladbt bm/pcﬂﬂaléﬁﬁ edriiprising siepok Y60 ealidneatgnoapd havitdie terminal
formof a vinyl, vinylidene or al kyl vinyli gr oup

d
cqQnolREIzable SEMPED She %mnnrOé é“f’ryéd“%%ﬁdeﬁl%ﬁ’rtqﬂﬁtld’ﬂn ?ldm%mup 1s
&@ﬁ%ggred copol yners of the present i nvention are
ared by reacting a "reactive" high nolecul ar
wei ght ol efin in which a high proportion of
bout,.20% i s |n t

at | east
SR U RpPs BisrecreBe FOu oo coging e Seppaiops? to about 40

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

dodecene, octadecene and mixtures of Cyp-Cas -1-olefins and C24~C23-1—oleﬁn$, more

preferably from about 10 to about 20 carbon éf[oms. Preferably 1-olefins, wh_ich are

also known as alpha olefins, with number average molecular weights in the range

100-4,500 or more are preferred, with molecular weights in the range of 200-2,000
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wherein Rg and RO are an al kyl or substituted al kyl
of sufficient chain length to give the resulting

nol ecul e stability in lubricating oils and fuels,
thus Rg generally has at | east about 30 carbon atons,

referab east a ar bon nd RO is a.
183\&”%1?%%‘?”661‘ MFH R0 8 oloha ol gaaes @rtgsﬂ‘eap@rﬁac%ng
f\ff)afrgffﬁw{n @i@ﬁ&%ﬁyf MBS r&g?%eﬁ %Hm 5 b 48Rt PO 6%81? Stoms

a free radi Initiator ypi cal 'y, the copol ymner
inplengthcAndther saluce ofi alpha glofios }sethkyﬂhehae gowths processi which glves

r ou and, ha Ve e de mer.i zation
iRt St Stefis. AR SalrEP b E el BBy Mg b4 e atpha
olefifis BYR 28 Bf)pﬂoﬁl\i@ce ChiayshaiR ab iR va@Neiodn Zisdier diiRst. Internal
wherein W and Z' are |ndependently selected fromthe

olghiBupre conily abtdingyt byt the.u@menza@on 0 leqﬁnspaﬁremsmtable

ARISIN 80 Bictorly! PLfleRs UBFENLS, RONIIE IR0,

S “one or rea
m&lnalstae@icdmmanchmrre@ﬁly availemld: a0fl bédaase thbpoffer 4 desﬁ@ble
% bout 40 car bon atons, zgﬁh nol ecul ar, wei g

@ﬂ%‘r‘zﬂf ﬂw lepgta pEths f’éﬁ’lﬁﬂé'f‘r tml dhepludylely oy a}edeléﬁlym in
E&nd x‘éfreé éféleﬁﬁsfmgjr Elﬁb bbeYpfaged r om about |
out carbpo

n atons an e ot r |s hi gh
nnlecular wei ght pol yal kyl or R3 and R are hydrogen

d R2 I
S Rl B roRPinE g SRt e p Y i ppire g apots 4 o
abiRt 960 cd?%ﬁ’@fbﬂﬁ)! | Thcs%@?ﬁé@ﬁav@ 'a'lﬁlni%ﬁ’a\*éﬁig@ |1ﬁ(ﬁédh§ﬁr'\ﬁ§1ght

bl ock, or random a preferred enbodi nent,

(Nhalog |fmnaahwa@|5 ¢ theabiont HREHe/mL. tHrX@mpLﬂa@f these are I@bggmers of

act i rodu ners
ot f Ry SdnE FPBL4EE, R B ERBMA3ahck lpeols, e
ocleﬁdhnabff@taceﬂa@ Ghe @6@1%3&@1316 eainalQeuip & thook@audr b2the
nor e preferably fromabout 2 to about 10, and R, R2,

prrsprhitithréoray of eyl v hlensaralkiaadisions step, ca;a@yropsaes and
o SPIARE ol ARy 28] R OB P oy

‘ ong’blmbatehm;l nogsainabld, fonexahplR3caodingdo DEE- AGWEQQ 635}4kyl

h bout. .1 t 6 rb t
colihurting H% et e b D208 eI o st
olfoendty St A88 RuRiifle, 30 RindR, Iﬁaﬂua?ofle&yl&%ﬁd ity hipBABlefins.
the other is high molecular weig oly

Otigppwtableatilyolefirsard deferihed nddl ISaPatmul‘ghtG 0;36199&W1;¢h is herein
ast, about O ca nDre
ingD B By, Rl B o B Ry R R PR B e
déiérgtindin@Cish déntivBaI0RANHRE by %Ell@énn@[tﬁ)hﬁﬁrdnmdygtd}ﬁxy.
pol yi sobutyl groups. Preferred polyisobutyl groups
i ncl ude those havi ng nunber average nol ecul ar wei ghts

T8RP R R SRS o . Ly

caiﬁh)dyhb wehetanedii polymmds ebbphisings pﬁngnrah“loxanim‘féizeﬂﬁ ethno-olefin,

r.al kyl grou ncl u
y%yiene propylene, gutyiene is0 ut;rf'fgne z}/nd pentene. These polymers can be

~ homopolymers such as polyisobutylene as well as copelymers of 2 or more such

olefins such as copolymers of: ethylene and propylene, butylene, and isobutylene, etc.
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A particularly preferred class of olefin polyners

conpri ses the pol ybutenes, which are prepared by

pol ymeri zati on of isobutene. These pol ybutenes are

readily avail able conmmercial materials well known to

t hose skllled in the art, D sclosures therggf WII
caroon atoms,

 Thegpalyelgtim golypsF u@;@élwﬁpatamrfrqm aboub4ie Apouls

alﬁmqlglzgrde?&aﬂg% 490 ?ax%gﬁ ato % and ﬁfeo?er ﬂgfeﬁ Hly from about 12 to

I nc orated by reference I scl'osures of
ateut 1 #b¢acbgodiylost enes. Preferably, 1, 1-disubstituted
ol efins are used to provide a high nol ecul ar wei ght,
oil soluble tail in the terpolyner. Preferably the
sﬁmelrh@Iﬁgﬁ%&lewaﬁ@e@h%kﬂnba&dao ﬁt&iﬁ’ﬂ&%@&ﬁfo@ﬁﬁer%f O present
from about 500 to about particularly usefu
inyention asei pencraliytroiktusbeef mdlvsdlaﬂ moiaculeg abdifferapt gglecular
|s hu ene, such o
wg S%%é 18/6 F()é%%ymg rné?lg?"gﬁ re@%(lkﬁ{é g%fg) g?}‘fzerlleﬁ},y conbalm a mixture of
hiBR o@sul £ SRt peSakyh g@iﬁpﬂfﬁf Sfiiing rmdl@dl@fﬂwe@gityﬁlsk yﬂnlxtures
égOUf which 1s derived froma high nol ecul ar weig
oppiymer modeches havipe delfgrant deeresm ol B‘PlélP’Fﬂ%at{?géﬁﬂlbﬁ Pr?fiéﬂced
preparati on of the copolyners of the present
i nvention are 10of sufficiently long chain length so
Thémipotym&:rﬁ efihk tp'rdfa;gntcﬁmm@hﬁiawm svesagdeuloleeion pallydlerization of
npati bl e th n1n ral. oil | s,and th ik
1 PhECHFR m}“ﬁ%m tyIn @bg@ b fo %ow RN gf?fwegeeﬁhlﬁmm Bbut
1 984 g, 9befin conprises at | east about 20% of the
t ot al olefin conposition. Preferably, the alkyl
vi nyl i dene isomer conprises at |east 50% nore
ref St 7OW of the total olefin
(Cgonpﬁéffaﬂoéﬁ Osefj Q‘EIBB M%h nol ecul ar wei ght ol efins
are generally m xtures of nol ecul es having different

nol ecul ar wei ghts and can have at | east one branch
Theepreseng Hveaiorairopeyaitidatst pRe meRaelain gerapamgsyRichs

I

oo horAfie SiANAD nRioper Y P o iy RSP REonFR gfoup
cdms@tinhoper 2 carbon atons al ong the 20 chain These

branched chain ol efins may conveniently conprise

pol yal kenes prepared by the polynerization of olefins

f f ! ¢ al@0croup is hydroxyl
R N e i B

car baminat dintkylamvido npalkoyy efbstinitedorfis urubstipipilemd containing

I sobut n The ad t| ol nerlzable ol efins
enplgg%ﬂﬁﬁP%l dﬁﬁﬁ g%ﬁg The branch may be of

from about |to about 4 carbon atons nore 25 usually
of fromabout | to about 2 carbon atons

pr ef Svigablemasersrs incheds the &rlkawiag: virdynd |aHx?1| qlipd gehers where
| SONgY, g&f?gdosaﬁs Q‘a%gﬁtm qab%ﬁt £ géété/ﬂ 4hls q?eﬂaﬁ%aosrﬁgﬁfe, and

nore pr I'n ene | somer.

espethicallyy remi@al afafy edrri Ifgxhhamhbﬂwdlms wuihgh thydilogf 1, asino,

used to prepare the
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)ethyl vinyl

ether, 2-(di-n-butylamino)ethyl vinyl ether, and the corresponding allyl ethers.
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copolynmers of the present invention are

pol yi sobut enes whi ch conprise at | east about 20% of
the nore reactive nethylvinylidene isomer, preferably
at | east about 50% and nore preferably at | east about
70% Sui tabl e pol yi sobutenes i nclude_ those, prepared

(2p4  analipg apyne angkan N-elkylamide of p apppogthyleically apragrated

Pol i SePYL i . é)kﬁié"’gl‘;i& Br kb agsb?% bo/dut F@@zﬂﬁoﬂ SOMBwhere

conprises a per cent age e total conposition

i s dbssalkybsbstitnent.cBntal?atfemt abiog.1 t4 ab&# 43rt@nditoms;

4,605,808. 5 Preparation of Copolyner (it) As noted

above, copolymer (ii) of the present invention is
ARSIRR G DmbRAGS BemAisef (51 aBflahey BERL LS ed

acidic reactant in the presence of a free radi_cal ‘
-N- pllylamides of thenqsthydendeallyfunsaturataddpen(at irapnaofor dicarboxylic

lemides of anqsthobbe isfuneaterapiccianao o
o8l T sk ERSF Rk R SRRbBE R g™

dinaiafemehyl etHagrydatt] dcefl¥mide) mbtiRcranide AM-teraulttacrylamide,
conducted at a tepperature of about -30C to about
Nogybaerylarider MoV ydibpiacaramides bededsedmsthacrdomde prg N-
f rization is inversely proportional to
(mgg%%g?g ar ghﬁggordingly, for the preferred high
nol ecul ar wei ght copol yners, it is advantageous to

(sl B R BATHRE 4P G i 5105 5f ROPBoN i sbost  carbon
mol egph@r wei ght olefin, acidic reactant and the free

radical initiator are conmbined in the proper ratio,
and then stirred at the reaction tenperature.

20Al t ernati vel t he reaction be. conduct.ed,in a

2 o A& g R S AR T RSB RONRY Bt bbRfides of
I eacaioik§li@addd sEforh adb@al tol dbotd ftAbordditems KdudhkeNand

i ncl ude acetone, tetrahydrofuran, chloroform

met Hynd fememidss NoeinyHNcRethy Semprmide. NotmdsretamifleNyiyl-N-
chl . i S N b ken. e, b Df . :d
¢ oadt P RAEERR X FSE N iy P Eal N AN bty propionamide
st r izpa@dvafyfprdfienaraidsol vent i s enployed, it is '
preferably inert to 25the reactants and products

formed and is generally used in an anmount sufficient

(4} 0 %W—rvﬁﬁgglflﬁsﬁ{ﬁéﬂ nimo?é.:r{lgontﬁlrﬁr%f Hé@érbé@)%kib’ comPéund; Another
reaction rmay be conducted in a diluent, such as
m negrabp of henasers owdudzs thenfelldiving N-vidpbemmeundeit irpgen-

constiftuents that interfere.with. the free radical .
Sopaeyinte Retpyies yoh agliryiipigd S ud oyt Be S nidazole
ant iNXiEastrfolABHe AENLVik@AcaprbAc@aneral , the _

copol ynerization can be initiated by any free radica

initiator. Such initiators are well known in the art.
4 WX Rlast %1'%61 —&?ﬁll’l %Smgf?lkg %ﬁ?ﬁtaﬁdfo%l catBintaSHhO8: eg%/asp@ne
nf ['uenced by e reaction terperature enployed.
polyolefin comprising from about 4 to about 360 carbon atoms and having a
terminal copolymerizable group in the form of a vinyl, vinylidene or alkyl
vinylidene group or mixtures thereof, provided that the olefin employed is not

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

Suitable 1-olefins comprise about 2 to 40 carbon atoms, preferably from about 8 to
about 30 carbon atoms, such as decene, dodecene, octadecene and mixtures of Cap-Caa
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5The preferred free-radical initiators are the

per oxi de-type polynerization initiators and the

azo-type polynerization initiators. Radiation can

al so be used to initiate the reaction, if desired.
pe free-radjc |t|

4&;] p%ﬁ#&&q&%ﬁr@ Prfqﬁ%awgadpgnw sp ?gownasalpha
ol_gglgki?gg?i i @A@r g%lrﬁoigamyygﬁt&% REZanhg? (ﬁ%rﬁ’ﬁ&ﬁﬁ b§ to

R13 I's sel ected om t he group consisting
abofit mibhro gmrﬁermdduathynmiccgﬂm veeightd i the ramgptdf fRtRataowt 1RA B

abgpgff o ! lggglﬂcpr{atgarlpg 31102 ’exgréﬁﬁe s g le Car@?rotn the thermal

if Wbt Ghaydlse ahIOGEN Gengltaﬂy, tReRf MR dange from about
perOX| es include di-tert-butyl peroxide, dicuny

5 b)eab@m Zibcarmtdﬁns irelengthngnother spuraseof ahﬁlawmll%ﬁle@rhyiene
? érog u' t er c\)f)éll’l Q%Per%l%h (%]lgﬁlrl]ﬁo Fgoqlrce ofo eﬁns is
PENZOVPpér ox) aur oyl ~per oxi

byoth8 Gfmér&hflblﬁbﬁlalbhﬁ efipeswex aflappropridie dat@lylsosmb ap my\izell
peroxi de; tertiary hutyl hydroperOX|de cunene

lﬂw%}ﬁ&‘?b@ﬁ@ﬁt Iafrea odfng aFcosasHE ob ;;aly the isomerization of
al%ﬁé ?%Qfﬂfsr&?éf lellt %ﬁ@%a%gsg %ﬁﬁ%&é“sﬂ%&op&?&abl ef biehhy ﬁ%}H txlo-c30

enzoat e; e azo-type conpounds
aré ymdfbeeahsbyhead: phteralspa comaeoiialbi s:adhl;t mdn!blt:,raddd&ecarse they

2%&%@2%%@ eadih ol BeaRo R @R, e sy of e
B350 héh éfolik& sapﬂeﬁ@umxtgfeeupmﬁhm Addesulighiances are

satlsfl ed Z5by organi c radicals, | east one of

V\,hl ch is preferably attached to a tertlary car bon.
P O her SU|§abIe azo, conpounds i nclude, but are not

ePRRAfiaR of oP enzenedlazonlun1f|uoroborate

Crﬁbd(ljﬁhéﬂ rea&ea@ aynngrrenecd ﬁ&hmbmeihaamhmm

roxi de; azonet hane and phenyl di azonj um hal i des
doserhegl the arisinclyglingz buttnph Emats s ihess recihods g dilfﬁlosed in

thgfoio“gﬁ% Eeﬁgnt% ieh 2 helets? n%coﬁﬁalfﬁgd §g rdYB¥n&: Pfa?éélonte‘? al.,

amount I'nitiator to enplo
UsxBhiusi Ne 507921;’&91 Giinthior etadl., Uotirfent teps 284,71 @ fadlcamgi@
extent on thgé?ﬁb tcular initiator chosen, the high

alpb)-S diatent Ny ed and the 26 reaction

conditions. The usual concentrations of initiator are
between 0.001:1 and 0.2:1 noles of initiator per nole
Ingine guibdilimene attha presenti 1n'mry§1|oeft1@fr et hnayueactand & apayatkenyl

suggibie aghy Qe oD Bivir, PROE AP REL A8 bR Aot TP & Rt ofe of

mbRoriX9 ()66 (&) he dérsibe@Berbinee- r adi cal s. For exanpl e,
usi ng benzoyl peroxide as the initiator, the reaction

tenperature can be between about 75C and about 90C,
L5 DR RSP E B M R g
groamge t@(c) tlanpeenal, @ies chapagnbatewaen faboietpoR@aeramdich can be
random terpolymers or alternating terpolymers or block terpolymers and can be
prepared by known procedures for making copolymers. Additionally, it is possible to
form a small percentage of copolymers which are composed of monomers (a) and (b)
and monomers (a) and (c). Component (a), thd monocarboyxlic acid or ester thereof
or dicarboxylic acid or anhydride or ester thereof, is selected from those disclosed
above, preferably maleic anhydride. Component (b), the 1-olefin or polyolefin, is
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10 about 200C, with preferred tenperatures between
about 50C and about 150C. The reaction pressure

shoul d be sufficient to maintain the solvent in the
liquid phase. Pressures can therefore vary between

abo at nospherj c and 0 _psig or gher.. 15Th
Prrgaiiﬁr BoY bytege. Fempgeertjig) Q’@fnf“?“@l"élﬁ{] 0,113 Preduably %H’e?lh?’épha
oréﬂlbé&ﬁaﬂng'f}aﬂ%mgm'l%?l§e£}15&{§do of the acidic
n g

reactan nol ecul ar vvergt olefinto
,copol yrrer The . reactl on tinme is suitable between one

T@% ) ﬁﬁ}ﬁ%tﬁd resactlontlemes et wee

LG 88 Y?“’%BA%‘ BETRLOVES PREII BRIV CLELET on

Pﬂe&r@orgs Qhdidd @t SHHRBy RG24 TBA [s2Bdrh Podt2a6 ab&it-10 ThEsdhb
nol ecul ar wei ght olefin, acidic reactant, soivent and

terpeimnesidegree ahpelamisrigafightdeeisaes e fhei nelyngrizatipr sptpsrature

IHE%QQE The inmportant factors are intinmate contact of

i gh nol ecul ar wei ght olefin and acidic reactant

in the presence of a free radi cal producing rraterl al .
The reactjon, for exanp can be conducted in

lrratrmq Yé%?é%ﬁ’%é’ﬁ’%d‘%cﬁ‘él 1251Pﬁ RJRSTREE e%warablsér@rr@dlﬁrlémtwwr
uﬂﬂle i)cglg\tneﬂﬂt% iRt 05@ &k g&%xﬁ:{e c%fd ghﬁds such as

re ctant, 1ni tor an sol vent h nol ecul ar
tembitghterpiivﬁﬁﬂemeﬁhmybﬁememechrﬂoalbeiemhmﬁptﬂe’ghyﬂrexanoate

B L e R
eeas@uwaema@%@ Idrcyr:ﬁﬁem&*cm%ﬁ&el &tidzb %ﬁhboﬁ@é Qr%h%giéed

|gh nmol ecul ar V\Blgt olefin in the reactor
azahlemh@rt}mam rEhetinigatens meyrisritsed alene heaSraem@ttw@nmsoone

art g PP Gt o0 PEROAT Hplefelo it o iy pgoroniae

typs Dtitdr, £.8., di(1-BEONPeoxidaa tiituiy] b&oRidBeF af LBt ﬁﬁﬁatbln e.g.,
series. In yet another manner, the reaction may

isQluptylpidale bYne initiatore dreqedpics Eagsepapme pelynl ﬁh@nmgwymers are,
e
o BLEAHL Tosct RIS ol N SRS 4l L ORI, Wb
mcmpd)matl cby réferenad iettieig e aiietl. [Mo@veocddurs.collldebensat ta mnpare
Qals urtablytg Sﬁlaceln tubular type
te‘ip@ A hﬂﬁé?aée‘ftﬁélsﬁ gArvariely o1 jdde™at one or nore
poi nts al ong the tube 5Copol ynmer (iii) In one
enbodi ment, copolyner reactant (iii) is obtained by a
Cmﬂwnfyr(ﬁr whistiai avesdoislole ) i awardoyadgn domsactiva, ¢0Y 2 prepared
ree radical

inffid SpSIHRAEEG dopbme b e idhRilbeldie Lad, °8

or copolymer (ii) or both; or by (b) contacting -
COEO|YWET (i) or copolyner (ii) or both with the
radi cal catalyzed 10 reaction product of
( tant i
%ﬂepgﬁ%()g%{lo t 0%2}%: o‘?}yg/grgé? H}??}ixtlfc?l, me 0%501(}'%9 }eactant isa

copolymer obtained by reacting (a) at least one monoethylenically unsaturated C;-Cog

monocarboxylic acid or ester thereof, or a C4-Cyg dicarboxylic acid, anhydride or ester
thereof and (b) at least one copelymerizable polymer composed of at least 3 olefin
molecules of propene or of a branched 1-olefin of from about 4 to about 10 carbon
atoms, having a number average molecular we_ight M, of from about 112 to about
5000, and having a terminal copolymerizable group in the form of a vinyl, vinylidene
or alky} vinylidene group in the presence of a free radical initiator.
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A process for the preparation of copolyner (iii) is
descri bed, for exanple, in Harrison, et al., US
Pat ent No. 6,451,920, which is herein incorporated by
reference in its 15entirety. In process step (a)
above, any unreacted olefin, generally the nore
‘hindered olefins, i.e., the beta-vinylidene, that do
| : , | .
THRS AR AR A D0 IRRARHTL FRpeR b reactng o
"feh@ive bhigh aroléchlaC3Rdg I aldiimXy ibtchachigh fbporticmrof unsaturation, at
anhydr i or._ester thereof, under.free radica
ISt D S i AbAbPERe CrtBRGIsEn Ben cal | y
unsat urated C3- C28 nonocardiyxylic acid or ester
thereof, or Cl-C28 dicarbgxylic acid or an anhydri de
or ester thereof, under theérmal conditions, i.e., at
t enperatures of from abou 80C to about 280C. These
conditions are simlar th used for preparing
thermal process PlIBSA.gOptionallhy, this reaction
takes pl ace 25in the presence of % strong acid, such
wasremR § AR, sdcintlalkPes shibstitensdafilyoflduBicidtatchaih 1dMgth to give
6, 156, 850.. Optionally, a. salvent may be used to
thgireybinganalpraily Babinindubricying edcandnels dhwaRs eqrsstlyis
i . t SO
R S AR Br Ty Rt S R A m B AR o
lookes silty el frdie alnitdito abea dt carbionauteingd) imgth amoinsatutaged acidic
wei ght olefin so.as to brjng.theminto intimte
re@@ﬂ?%&fh‘imeﬁcﬂ%e <A fﬁ?‘? ‘@H‘Cﬁfoﬁ“s ization reaction. It
Tgﬂéalgf‘?ﬁ{é copMIDA et PRliubihgs AR AHe JHlAlkyR iR AnB SuiSic efbups
ich the resultant copol yners are soluble. Suitable
argbltag en averagrodogiies ofipglintkerization of keeor greater: omat i ¢
hydr ocar bons having from about 6 to about 20 carbon
atons; ketones having fromabout 3 to about 5 carbon
Thé pieterredRBpdliEbisqiiy at the ptesehtahicptias havedhd péregenat ed
hydr ocar bons having from about 1 to about 5 carbon
fosmyles per nol ecule, preferably fromabout 1 to about
3 carbon atons Sper nplecule. By "liquwd" is neant
liquid under thg condjtiong of polyneriyzation. In the
di hal ogenated Hydpacakbons, . thg kal ogeny are
preferably on Adjacenf carbon atqns. tw "hal ogen" is
neant F, C and Br. The anbunt OQ}§QEVG t nust be
such that it cln dissofive t he acidicAre ctant and

hi gh nol ecul ar{wei ght olefin in addii{ion to the
resul ting copol\yners. The volune Ytati®o pf solvent to
hi gh nol ecul ar ight olefin is 10suitdbly between
1:1 and 100:1 and is preferably betweem 1.5:1 and

4:1, i tabl e sal vents include the ketones havin
whisin Whek” e igdepsagenty el a}?s‘%f%quﬁ’é““g OF-OH, -0-
azkég W %k&ﬁtogétg@ A LA NG DEARR ARRy RN Ay, hGbne or

ut 1 to about 5, nore preferably Tromabout | to
gizbieytan@ R1,Gy; BoandRoas selbble@&tanphwiogeh, allyltaldiam about 1 to

sol yents include, but are not |limted to:, 1.. ketones
Qi F SiBor Ao et el PR Peich SRS Sragne bt a R,
ard Mg dimRE¥ld SRUIRA 81RO ASIower alkyl having from about 1 to about 6
carbon atoms and the other is high molecular weight polyalkyl, or Rz and R4 are
hydrogen and one of R and R; is lower alkyl having from about 1 to 6 carbon atoms

and the other is high molecular weight polyalkyl.
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20 2. aromatic hydrocarbons, such as: benzene;
xyl ene; and tol uene; 3. saturated di hal ogenat ed
hydr ocar bons, such as: dichl oronet hane;

di br ononet hane; 1- brono- 2-chl or oet hane;

1, 1- di bronpoet hane; 251, 1-di chl or oet hane;

1, 2-di chl oroet hane; 1, 3-di br onopr opane;

[N ot i b anet hyl :
Clpdy YRl R TEC Y provane

1, 3-di chl oropr opane; 1-brono-2-chl oropropane; 1, 2-

di ch b e; 1,5-dib - and
IncA i Gk e paISE A ice ot Wk B teeaciagi e
ref&ifch Foduces BERNENES biddeinidtd e botR follheing Rehysrer is

conveni ently separated from sol vent and any unreacted
aci di c reactant /by conventional procedyres such as

" phase separati v dist9 11 ation,\29 '
precipitation

| f désired, \di spersing
agents and/ or y be |usedl during the
reaction. T i i de
(PIBSA), whichlmay be directly added t o [5copol yner
reactant (i) on (ii), is generallry prepared by a
nunber of well-¥known processes incl udi t he net hod
di scl osed wi thi For exanple, there i4 a well-known
thermal process (see, e.g., U S. Patent’ No.

whBerdtnln B fibm alivut @ qelabduy 106 greférdinfreh labsuti2ab iabsut 20, more
process (see atent. No., 3,172,892), a

, e.g., US P
D ApMotpost 2 frabout - arl Raribe B Pl R is6leclgt Sioet s es
e, it alkg F 0Bl 8 st centditom Btk poecuta
W8igBLol §ARylantlerBinl5BeBRO)nd Rngte hydegematidoae qbRa ced Be és

see .g., U S _Patent Nos. 5 286, 799 d C
10%{6@ sy bistyrie OB RbREHHEAPPThETbdAL TR ahiDe ocpisdiieh
' ; - repenRal 8¢ ofRSand R, is lower

mg&gglgﬁ{gg ﬁ%&gk%g{ ga%img%el\]/\}lé cl‘}:g as high suici nizc
alkgltdnd the otierds dighadeleotlsr wWeightnplydliodny| - deri ved

substituents adducted with at |east 1.3 succinic

groups per al kenyl - 15derived substituent (see, e.g.,
PidfepablPahe RighMevledhl 2 3dei gld Polyalkyl group has at least about 30 carbon

atoms (more preferably at least about 50 carbon atoms). Preferred high molecular
weight polyalkyl groups include polyisobutyl groups. Preferred polyisobutyl groups
include those having number average molecular weights of from about 500 to about
5000, more preferably from about 900 to about 2500. Preferred lower alkyl groups
include methyl and ethyl; especially preferred lower alkyl groups include methyl.

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

incorporated by reference for their disclosures of suitable polybutenes.
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Pol yal kyl ene succi ni ¢ anhydri des al so can be produced

thermal ly al so from hi gh nethyl vinylidene pol ybut ene

as disclosed in U S. Patent No. 4,152,499. This

process is further discussed in U S. Patent No.

5.2 the c e where the succini.c ratio 20j
PR laldobstiigd ffeD iBpAs Used loprVidh o higfumplecuarvgiel, oi
soliMle BHGH Y @rgo rhé} Pl%f&ﬁlﬁ?tﬂ?é' 1 tlnﬁsﬁlbgﬁtﬁted BWHRARSE number

Applications E 863 and EP 0 587 381, and U.S.
aveeage M, oddfro1b abas, 5@@ 70 dbwt 1566@ anqradwém}yewﬁﬂ Liled hibsgtuted

oIl il L kR Rl ol bA R SRSt 1 €N

poREbébyeny | | dene pol ybutene. A pol yal kyl ene succini c
anhydrlde with a succinic ratio of 1.0 is disclosed.:
One 25 advant age of pol yal kyl ene succi ni ¢ anhydri de

SN BRI AP BRLRSIN, REE ol
grilop which34 d&ddifeas hdsghampleedlar weighpakbfal Rerhégiomoicvsdr
w?lguﬁég %?sel%’]s}s%% ggm\ga@@t h g r[cgig{ga yvn%%er a et q(:gl{,e)senlt I;]nvtepltlon are
of@ﬁfﬁc*?é%ﬁﬁr clh %ﬁgﬁ%%&%&k@&% @&n?b&“@cﬁ{ is @Hl%l%gﬁ and
s frontabout 1700 to about 2400. This
Coﬂﬂiaehte v&ﬁaimralemlsmslstahdtthetlﬂe: sud the pikyldegidens isohgy of the

nigh St s St BB oPprsElpenvt Lol o Bie EPBap ony

coiodition OPreRPABIR! th€ BRIV ihYBEENS Yt dr CURPFs@MO st SM'@ tmore
preferably, the succinic ratio should be from 1.

profegbly @tlh@ﬁ 78%i ohibr ¢otal dlefy porgpesition. ¢ anhydr | des
i ncl udes those described in U S. Patent No.
6, 030, 930. Typical al kenyl used in the preparation
Swehéaigh mylcenlar avighiolefihemne géﬁ@ﬁlly mextares of fB)ectlee having
Pol yet her Al i phatic Co In one enbodi nent of

dlffﬁ’@nbm@’é"éﬁlﬁf PRig8Hang gan nBﬁﬁée Aot Qrrchrancd pes gepdan giomps along
th@clPeﬁ %ﬁﬁ&%&{b Ph1BRRLAEHGA npgfgﬁéé&dcalrlﬂo(?l al o &l@h% the chQi% and

er a i phatic co have at Teast tWwo
pafutmxtarlyoprafengd ¢hg shere be hbaa pad bandi pwéhmrbqngawmi; hiong the

0 cid ar ester thereof, or. di
chigr ey eien Olshs Foy RapLarord <papris’ pOPYBRIG prepared
y?(hé Bbﬁrfxﬂ&zst%mm&%sl JTGHoAe 8boR Blto Bb&ut @‘Harﬂohrﬂdlﬁéj ah®,
follow n Pol yet her Ali phatic Am nes Pol yet her

praﬂerqbllﬁafrpm cﬁ AP abqu’qé tarbow dstarhopgtdnn end seag preferably
S B ESP BORREDS P ERGHLARILY At QRPN I

nonBMN ¢ 1 kel TEShahch ﬁn@y ®6fof ﬁcnrrﬁab@npl & soutd pabye itoals, more
al i phati c conmpound is a 8 yoxyet hyl ene am ne havi ng
uspplly elofremabe lstorabentud earbesp Nw\s apd prefogabls pasthy!.
procedure for preparing polyether hydrocarbyl am nes
can be found, for 25exanple, in U S. Patent No.
Tht, [Béferréd dlkytheyliieac [somur eomnprisehiachethd- bnabylpoyhtest iymer,

more preferably the methylvinylidene isomer.

The especially preferred high molecular weight olefins used to prepare the
copolymers of the present invention are polyiéobutenes which comprise at least about
20% of the more reactive methylvinylidene isomer, preferably at least about 50% and
more preferably at least about 70%. Suitable polyisobutenes inciude those prepared
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ref erence herein. I n anot her enbodi nent, the

pol yet her aliphatic am ne enployed in the present

i nvention may be the by-product of reductive

ani mati on of a pol yether containing 30hydroxyl
termni. For exanple, when a polyoxyethylene oxi de

usgn%/%a catgdyss. Thpmr@taﬁ%n@r@@uqﬂb@ yisoRienes iy whichitbe i vel y
ne ﬁggllﬁé; Q@P%a/lt | O%ﬁ%s éﬂ: }%)l(é@nt Q%f g{eQHﬁchrglgosmon 18

ogen an occur ft ormto
dedbniimdsinu.s.iMmN@nmm,gﬁ&ancb# bOBHR@8.s as shown in the
follow ng schematic. HO/\ /\/0\/N 1 Reductive
am nation HZMMA\ HN 2 0 5 However, in general, the

pﬁ@bﬁﬁkﬂ@f %é@g@;hg am nes enployed in this invention
be synt’hesized by reacting an aliphatic am ne

Ag mtp@ abave, sapolynaer (iigof thapyesbuit ipyension meprepared by peacting an

ol Y BRS HRi S R Ty Rd Thge iR mhe

profdsh ef € FRsPaRdionfGopolyme{il)lis @d¥cAiBed iktHWHiSHE U0, Patent No.
B 5%%ene carbonate can al so be used to form

méiichgs beasin ipsomeeatest bneslgrense 18 ds 6plarshy 10
nitrogen(s) of the aliphatic am ne conpound. The
term nal hydroxyl groups of the polyether noieties

Tlteaﬁadmnmmﬁ dcﬁadutted anm rempgraup o ubaut - BEfCcoiabeut 210°C,

| kyl at til h
pri rqb?)kjﬁew PRt (ﬁ%otgrasgutal éogﬁf T}llje cﬁeglrezelo oiy(rer?er{]zggon 1Ss inversely
proportional to temperature. Accordingly, for the preferred high molecular weight

copolymers, it is advantageous to employ lower reaction temperatures.

The reaction may be conducted neat, that is, both the high molecular weight olefin,
acidic reactant and the free radical initiator are combined in the proper ratio, and then

stirred at the reaction temperature.

Alternatively, the reaction may be conducted in a solvent. Suitable solvents include
those in which the reactants and free radical initiator are soluble and include acetone,
tetrahydrofuran, chloroform, methylene chloride, dichloroethane, toluene, dioxane,
chlorobenzene, xylenes, or the like. After the reaction is complete, volatile
components may be stripped off. When a solvent is employed, it is preferably inert to
the reactants and products formed and is generally used in an amount sufficient to

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

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

polymerization, e.g., sulfur compounds, antioxidants and the like.
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Reductive am nation in which R, R2, R3, and R4
are i ndependently hydrogen or al kyl containing from
about 1 to 6 carbon atons or m xtures thereof
Exanpl es of other aliphatic am nes which may be used
in the present i.nvention tq 5synthesize suitabhle
In ;sswgt the conrlymrizationsgan e anifigiel Guany e fas\“faﬁ)ma@r- Such
inifihfBR ¥ %mme%q&n}eam. %we@gﬁh%%fe@ JFPRE Qﬁ}ﬂ:fﬁ hifi8tor may
di butyl am nopropyl am ne, di nethyl am noet hyl am ne,
bedinfixdnyddlpy the e¢deyiba tinmeeratdicbmplbyed. noet hyl ami ne, 1-(2-
am noet hyl ) piperidine, 1-(2-am noethyl)pyrrolidone,
am noet hyl nor phol i ne, and am nopr opyl nor phol i ne.
ThRpRéefrabirye-raddi@] alifiRBRLEHR PeARidANHE BoldmkiRgld initiators
reactive 10 amino group is
ang||thq azprigpdalaneiesios pyitiaier &adiation can also be used to initiate the
Imﬁﬂkﬂqp§&ﬁ¥hnnrpholine. For exanpl e, a pol yoxyethyl ene
phati'c am ne derived from
N, Ndi met hyl am nopr opyl am ne is represented by the
followmng structure. HZN\ \0 \ /7\y,O\y NH2 .
Thegeinatdsey Pafreerradica IHtRBCaRE YRYNC PHIRSERRAs theprggnic
ha@i%gttﬁbe%engﬂip 'EEFA?E{I?bdﬁ}?wﬂé&%@,@ﬁsbdx&vﬁgéqi@fbdﬁéai‘%d Ry is
poFyetther al i phatic” conpound nay be”a pol yet her
selactednfibincthagraup dopsisting/of lydngeuadd bny genercahdicathBoth Ry, and

pol yet her .aromatic am no hydroxyl copmpoynd . enpl gyed .
Rip F i Qi kR PR/ 2Bid RSFCABEn Al Byd P cehoal amying,
if @sRBRLUGsBQNRONRH o§ AbALRI &9, BibfdnR8 PbroRitRs MY iddi tert-butyl

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

perxidee dicwiny hpaoxide landeh¢erbringbperoridound to form 20
pol yet her groups off the hydroxyl group(s) and/or
am no group(s). Ethylene or propyl ene carbonate can

Exainles ke othe£6hitaBlcf prkdnidey, whidhah ngrvaiyRse Binfting) énclude benzoyl
hydr oxyl group(s) and/ or am no group(s). .The term na

\ group .
perfrérico Jayiroyg pergpds) otber ertiary Bpiybpetaridas iZet-lishlosehenpeyl
e S I . .
AR A S S e
actthehyalrépe?dxide; diethylperoxycarbonate; tertiary butyl perbenzoate; and the

like.

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

The amount of initiator to employ, exclusive of radiation, of course, depends to a
large extent on the particular initiator chosen, the high molecular olefin used and the
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For exanpl e, a pol yoxyethyl ene aliphatic am ne
derived fromethanolamne is represented by the
follow ng structures: N2N/\0\/\O/\ NH2 00 or
H2NO\ 7\ ON7\ O/ Ny NH2 In one enbodi nent of the

present invention, the copolyn? is further &58 ed
reqtion capdittons; hhg U%@MW%@B% witpton ar¢; hetiygen :

0 4 S GLTiREa0 PRl AcRle R tuf, GHBICLGRANAN N between
0.0 yaidh@i0:A | phati c Anmi nes Typi cally, the polyether
pol yal i phati ¢ am ne conpound enpl oyed in the present
10i nvention is synthesized according to the
THGHrhdABh fefhp E'raﬁn‘e RalseBé st¥bicieftlBHibh4d bredk 469 itise initiator
her €i n |ncorporate inits entirety by reference.
to mﬁepeﬂmﬁesuelde?rm@ncylﬁelform@nnbﬂ, peag bawoyl paroxide as the

her aI| atic 0 [ Y,
Bloaho ot VPP ANE bn ARG G RO e b0
pr&ﬁfa}j!ijﬁ m«/eel@b@hmmﬁ ,abpel §52Cligghen Bhd D vwak colj@irastures can be
yether am no thiols, polyether polyols, or ether

enz%l%x%negmtablefbmﬂ rangR ok tGRBCIHUTEPeRE bR THRhOUL A C and
t | o]
ab&g: dfbbl Onx(qfﬂ ﬁ[%ﬁéé{ dﬁﬂ‘ﬂbexgﬁ@&s I%%ée %Bh@ﬂ)ab ahd ab&u 150°C.

ound .e. polyeth
al i phatic conpound) 20 above the copol yner nay al so

b t ed th I t t th
T GodsGon AEHE R B BYGIEn BAST L FOEA TR HEdHDRLAgESe
Pre,%&%? b BErckia Q'El'y%t\%énrhb%ﬁt At%§lsheﬁe %n&l“l’@@ﬁﬁ b ReXipheS

acid or ester théreof; or dicarboxylic acid
anhydride or ester thereof or m xtures thereof (3)

TR BT e RURSUT SRR Pl i

~ coh{@5iBRbF tHefacidiCGREAMN I Gi@Cilecalanyelichiele 258 copdlydhier. The

t hereof, or mxtures thereof; or m xtures thereof  of
regetipn tl(‘@)ls 8itab) betgeen one and 24 hours, with preferred reaction times

between 2 and 10 hours.

As noted above, the subject reaction is a solution-type polymerization reaction. The
high molecular weight olefin, acidic reactant, solvent and initiator can be brought
together in any suitable manner. The important factors are intimate contact of the high
molecular weight olefin and acidic reactant in the presence of a free-radical producing
material. The reaction, for example, can be conducted in a batch system where the
high molecular weight olefin is added all initially to a mixture of acidic reactant,
initiator and solvent or the high molecular weight olefin can be added intermiitently
or continuously to the reactor. Alternatively, the reactants may be combined in other
orders; for example, acidic reactant and initiator may be added to high molecular -
weight olefin in the reactor. In another manner, the components in the reaction
mixture can be added continuously to a stirred réactor with continuous removal of a
portion of the product to a recovery train or te other reactors in series. In yet another
manner, the reaction may be carried out in a batch process, wherein the high
molecular weight olefin is added initially to the reactor, and then the acidic reactant
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The Et her Conpounds In one enbodi nent of the present
i nvention, optionally, the copolyner may be further
reacted with an ether conpound capabl e of being.
reacted with at | east two 5nonocarboxylic acids or

esters thereof, or wwth at |east two_ dicar oxyléé
ang dheggtialgy pyerdded gradyplleaes sy haf Egptionsanglsersyptaldy take

i1l ' :

PR § Sl BBl e B BeRigEn S B UL o R EBbints
alébgathpiubs. of suitabl e pol yet heram nes i ncl ude

conpounds having the followi ng structure: R Rl

H2n2FI 2 HZNC CO CG-C NH2 in wherein Rl is
Cdgagierenggnt |y hydrogen or a hydrocarbyl group having

I to 4 carbons, 15 and n is the degree of i
Ineot gmbedimgnt, oppolBasaeadting (i és gloriped bep copsilymen ehdained by

Ltable for in.the [ o] i :
i s SmpSind B B PRABETNLY Y5 el e
cafaly2gdl edaotidn # thepabaict of Osholymérei urebpslgmky (if) e butaboly (b)
10 to 50, and even nore %referably fromahout 15 to

coplsing eopolyms 1) ghPerelyme (iher brih yathibe nepsfrpa radirel catalixzed
' - i d h
relfiof BRER T BRRYIRI (AR b LRI CORA ene”

oxi de. .Exanpl es of pol yether polyanm nes are sold

under, the Jeffam ne(r) brand and are comercially
P@W%?PQ%W&%WQWWWMﬂéthn Cor poration |located in

A PRIEES Ty thd BXcPparatidr OF BSol @& TRI)ES dQkriBed, FdRk8mple, in Harrison,

pol yet heram nes inclu e_pglyoxytetranethﬁlene o
et plol Y.&nPatent NP aldh $20 hakvich ¢s henein findorpwitad by referenes ieits
m%%‘WQBO(OﬂM()

In process step (a) above, any unreacted olefin, generally the more hindered olefins,
i.e., the beta-vinylidene, that do not react readily with the monoethylenicalty
unsaturated C3-Cpy monocarboxylic acid or ester thereof, or C4-Cyg dicarboxylic acid
or an anhydride or ester thereof, under free radical conditions, are reacted with
monoethylenically unsaturated C3—ng_monocarboxylic acid or ester thereof, or C4-Cyg
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 squtioh_ polymerization reaction. It has been

found that the solvent must also be one in which the resultant copolymers are soluble.
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(CH2)4 0 (CH2)3-NH2 ' n-1 wherein nis
the degree of polynerization (i.e., nunber of nononer
ether units). '

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 solvent to high molecular weight olefin is

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

Suitable solvents include the ketones having from about 3 to about 6 carbon atoms

.and the saturated dichlorinated hydrocarbons having from about 1 to about 5, more

preferably from about 1 to about 3, carbon atoms.

Examples of suitable solvents include, but are not limited to:

1. ketones, such as: acetone; methylethylketone; diethylketone; and
methylisobutylketone; '

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

3. saturated dihalogenated hydrocarbons, such as: dichloromethane;

dibromomethane; 1-bromo-2-chloroethane; 1,1-dibromoethane;
1,1-dichloroethane; 1,2-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; I,5-dibromopentane; and 1,5-dichloropentane; or
4. mixtures of the above, such as: benzenemethylethylketone.
The copolymer is conveniently separated from solvent and any unreacted acidic

reactant by conventional procedures such as phase separation, solvent distillation,
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Pol yet her Am ne Derivatives Furthernore, the

copol ynmer reactant nmay be reacted with a pol yet her
am no al cohol or amno thiol. 5 Polyether Am no

Al cohol Typical{y, am no al cohol s may be forned when

t he, aIcohoI a co o nd e not
DO (a1 S Ted eI TR AR PEGRERY gt may; b used

d&ﬁhgﬁﬁﬂ@&ﬁMﬁ am nation. Also, one may initiate a
pol'ymer chain (i.e. grow propylene or ethylene 10

oxi de) froman amino group and therefore have an

RO IRPHAEED O B B s
Cdgjlﬁﬁé?@béc%n't 0) biﬂ@l) |g@§éthl¢y ﬁl‘ef)ii'eéﬂbji ehembtesiidi-known

les of suitable pol yet her ami no al cohol s i ncl ude
P@é‘?ﬁé@ﬁ}ﬁ@!# ingvhawgetheg disstased withingFeriaxaaples tere is gwell-known

thbedl 'ﬁ%mss (see, e.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
compositions include one-to-one monomeric adducts (see, e.g., U.S. Patent Nos.
3,219,666 and 3,381,022), as well as high succinic ratio products, adducts having
alkenyl-derived substituents adducted with at least 1.3 succinic groups per alkenyl-
derived substituent (see, e.g., U.S. Patent No. 4,234,435).

Polyalkylene succinic anhydrides also can be produced thermally also from high
methylvinylidene polybutene as disclosed in U.S. Patent No. 4,152,499. This process
is further discussed in U.S. Patent No. 5,241,003 for the case where the succinic ratio
is less than 1.3 and in EP 0 355 895 for the case where the succinic ratio 1s greater
than 1.3. European Applications EP 0 602 863 and EP 0 587 381, and U.S. Patent No.
5,523,417 disclose a procedure for washing out the polymaleic anhydride resin from
polyalkylene succinic anhydride prepared from high methylvinylidene polybutene. A
polyalkylene succinic anhydride with a succinic ratio of 1.0 is disclosed. One
advantage of polyalkylene succinic anhydride from high methylvinylidene polybutene
is that it can be prepared essentially free of chlorine. U.S. Patent No. 4,234,435
teaches a preferred polyalkene-derived substituent group with a number average (My)
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 1s,
there should be at least 1.3 succinic groups per equivalent weight of polyalkene-
derived substituent group. Most preferably, the succinic ratio should be from 1.5 to
2.5.
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COCCOH wherein Rl is independently a hydrogen or

hydr ocar byl group, having 1 to 4 carbons, and n is

t he degree of polynerization. Generally, the

pol yet her ami no al cohols, suitable for use in the

present invention will contain at |east about one

ether unit, 20 preferably fromabout 5 to about 100,

: f I : ' \V

O BhIE A gt AN s 111 BB e oo 8 Plhent No.
6,800 936. T@pibdrallexghpieé $n i peparathnerpahylendardatrbniene

al,cohol s i ncl ude pol yoxyt et ranet hyl eneam no al cohol
CORYM¥PStinds having the fol | owing structure:

' {B) The Polyether Aliphatic Compound

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

aliphatic compound.

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:
O NH
HZN\/\O /\/0\/\N /\/ \/\o /\/ 2

+

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

reference herein.

In another embodiment, the polyether aliphatic amine employed in the present
invention may be the by-product of reductive animation of a polyether containing

hydroxyl termini. For example, when a polyoxyethylene oxide glycol, e.g.
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H2N- (H2C) 30  (CH2)4-0 (CH2)4 0 (CHR2) 4- OH

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.

HO\/\O /\/O\/\OH

l Reductive amination
NN N NN\ VAV
0] l'\| (0]
H

5  However, in general, the polyether aliphatic amines employed in this invention may be
synthesized by reacting an aliphatic amine compound, such as tertiary butyl amine, with
an alkylene oxide compound to form polyether groups on a primary or secondary
nitrogen(s) of the aliphatic amine compound, e.g., t-butyl amine. Ethylene or propylene
carbonate can also be used to form polyether groups on the primary or secondary

10 nitrogen(s) of the aliphatic amine compound. The terminal hydroxyl groups of the
polyether moieties can be converted to amino groups via reductive amination or

cyanoalkylation, utilizing techniques well known in the ast.

Ry

R4
O O
HGO N OH
a x
R, + Rs

Reductive amination
Ry

R4
H O O H
\NJ\/{ N/{\[/ ]\)\N/
x
] el

Rz

15
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in which Ry, Ry, R, and Ry are independently hydrogen or alkyl containing from

about 1 to 6 carbon atoms or mixtures thereof.

Examples of other aliphatic amines which may be used in the present invertion to
synthesize suitable polyether aliphatic amines include the following:
dimethylaminopropylamine, diethylyaminopropylamine, dibutyl aminopropyl amine,
dimethylaminoethylamine, diethylaminoethylamine, dibutylaminoethylamine, 1-(2-
aminoethyl) piperidine, 1—(2-aminoethyl)pyrrolid0ne, aminoethylmorpholine, and
aminopropylmorpholine. Preferably, the aliphatic amine having a single reactive
amino group is N,N-dimethylaminopropylamine or aminopropylmorpholine. For
example, a polyoxyethylene aliphatic amine derived from N,N-

dimethylaminopropylamine is represented by the following structure.

N
Polyether Aliphatic Amino Hydroxyl Compounds
In another embodiment of the present invention, the polyether aliphatic compound
may be a polyether aromatic amino hydroxyl compound. In general, the polyether
aromatic amino hydroxyl compound employed in this invention may be synthesized by
reacting an aromatic compound containing at least one hydroxyl group and at least one
amino group, such as ethanol amine, with an alkylene oxide compound o 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 cyanocalkylation,

utilizing techniques well known in the art.
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25n-1 wherein n is the degree of polynerization.
Pol yet her Ami no Thi ol Exanples of suitable

pol yet heram no thiols include conmpounds having the
foll ow ng structure:

For example, a polyoxyethylene aliphatic amine derived from ethanolamine is

represented by the following structures:
HoN- O O NH
VA VA VAVANYAV AV AWAV A

>

HO

H2“\/\0/\/0\/\T/\/O\/\O/\/N”z

In one embodiment of the present invention, the copolymer is further reacted with an '
ether compound capable of linking two succinimide groups. One suitable ether

compound includes, but is not limited to, the following:

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

which is herein incorporated in its entirety by reference.

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

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

{C)  Additional Reactants

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

or ester thereof, or mixtures thereof; or mixtures thereof of (1), (2) or (3).
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5 wherein Rl is independently a hydrogen or

hydr ocar byl group, having 1 to 4 carbons and n is the
degree of polynerization. O her exanples of suitable
pol yet heram no thiols include

pol yoxyt et ranet hyl eneam no thiol having the foll ow ng

structure: wherein n is the degree of
TH RN Infath@n. Cenerally, the polyetheramno thiols
surtable"for use in the present invention wll

In oo t:mbmdlmbntl st pradmu mvontmne vpigenally, the cw@mnwbe further

bout. 5 to ab re 15 JArehe
reaged i i1 ek s P s enahly L TR AP RUT RGP,
m&ﬁ@%@%ﬁ icta@idd BPBterd heRddTEGr witth htSleasEtvt’(edch@byﬁm deak,
Et her am nes 20 In yet another enbodi nent of the
anpydsiglenitor iestons therent, onthixteepBrIE®Er may be reacted with
et her diam nes. Suitable diam nes are reacted with
t he copol yner, such as
Sutkabiy lethey prrmapynhdslindhde 2t o fiarited to, the following:
i sodecyl oxypropyl-1, 3-di am nopr opane,
isododecyloxypropy1-1,3-diarninopropane,
ecyl oxypropyl- 1, 3-di am nopr opane,
ﬁﬁ%ib% ]%?oxypropyl 1, 3- dlan1nopropane
E)iaﬂtplcﬁdﬁsmtable)mﬂmﬂ)e-rémﬁlcsi inghridespmppuairis havimg kg following
Triam nes In yet another enbodi ment of the present
SUuEYERt i on, the copolyner may be reacted with ether

triam nes. SU|h§bI |anhpes ncl ude thp fol | ow ng:
5NH2
HZN———-C NH,

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

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

from about 15 to about 25 ether units.

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

Hunstman Corporation located in Houston, Texas.

Other examples of suitable polyetheramines include polyoxytetramethylene

polyamine compounds having the following structure:

HaN—(H,C)y— O‘{(CHz)JO}*(CHzM_ O——(CHp)3—NH,
n-1

wherein n is the degree of polymerization (i.e., number of monomer ether units).
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wherein R is Cl-C6; wherein x+y+z = 1-85. 10(ii)

Nl -12 CH) 20 0 xO Triamnes of this

type may be purchased from Hunt sman Petrochem cal

Cor poration, 15 Wodl ands, Texas. Polyether Polyol

In yet another enbodi nent of the present invention,

the copol ynmer nay be reacted with a pol yet her
PEPOLS Dhind DRbivh@Ast two hydroxyl end groups to form

an ester. The polyether polyols have the foll ow ng
Figthetnoney the cHi©l@nér naitang immyRRE teari¢draidip e pdivathesamino alcohol

_orgﬁﬂﬁﬁgﬁél or hydrocarbyl group, having 1 to 4 carbons,

t he degree of polymerization. O her

exanpl es of suitable polyether polyols include
pol yoxyt et ranet hyl ene pol yol 10 conpounds, such as

PQUﬁQ;? neherdedot o as Terat hane(r) which may be

_ a f i : o

TR R SRR 8P AT o

cobiidGhd afd(HoHRomplelehHbnderfdd toharinisniuning seactiensiaghes rafuctive
pol yneri zation. _ . .

amination. Also, one may initiate a polymer chain (i.e. grow propylene or ethylene

oxide) from an amino group and therefore have an amino on one end of the polymer

chain (i.e. initiator) and an alcohol terminus, or an amine internally in the molecule

with alcohol termini.

Examples of suitable polyetheramino alcohols include compounds having the

following structure:

R4 R4 Ry
A 2 0 gz (I: OH
H,N——C——C—4-0——C——C —C—C—
z H A H
n

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

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

Other examples of suitable polyetheramino alcohols include

polyoxytetramethyleneamino alcohol compounds having the following structure:

HzN—(HzC)s—’""‘O“é(CHzM‘O)—(CH2)4“"0—"“(CH2)4'"'0H
n-1

wherein n is the degree of polymerization.
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15Sui t abl e pol yet her polyols include, but are not
limted to, the follow ng: pol yoxyethyl ene glycol,
pol yoxypr opyl ene gl ycol, pol yoxybutyl ene glycol, and
pol yoxyt et ranmethyl ene glycol. The nol ecul ar
ht of the presently enployed pol yet her polyol
I%WWW%”g@Wé?SWI range 20 from about 150 to about 5000,

L R L

stmet@sent i nvention will contain at | east one ether
unit preferably fromapout 5 to about 100, nore
preferably frorabout /10 tfe about 50, an§t even nore
preferred fronﬂabou; 5 td abayi 25 ether 25units.
Gener al | y Hithe- 6 i For use
in the present 'I nventyon y be/derived fromonly one
ether type or a mi xtuhe of ether types, such as
poly(oxyethylene co- oxypropylen@) di am ne. The

i C L R

andmnpdmttégreéaif@ommbmomf reactl ng with at | east two
carboxylic acid groups or anhydride derivatives
t her eof General ly, the copol yner nmay be reacted
Otk &kafh gF@s’gfls!flﬁab@é %&%M%Hf?ﬁo pellyarivaes, pol yet her
am no coho | yet her amino thiols, polyether
quxl:lxytmltnamwrylmhamodhmﬂrhmsg the followipesiractiiext ur e of
i mdes, am des and esters. omati ¢ Conpounds
Cptionally in additfon to tRe ether conpound (i.
pol yg t-he-copa MR- SRRy
al so glh-qréa??t ed wit g@q%ast one a224omat| c f:%n%gtnd
15capabl e of reacting with atplfast one
monocar boxylic acid or_ester thereof or dicarboxylic
wheatid 7 ia regeof@olymrarizptieher eof . Preferably, the
aromati c conpound is selected fromthe foll ow ng
group of aromati c conpounds consisting of: 20 (a)an
Gé\lfeaalw gy ctnesham thioly sijtalls éntuad ibthe phaserdtanvantian will

contam 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.

Either Polvamines

Ether Diamines

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

isotridecyloxypropyl-1,3-diaminopropane, tetradecyloxypropy-1 ,3-diaminopropane.
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\I1 RRoHN R19 R18 is H, --NHaryl, -NHal karyl, or a
branched or straight chain hydrocarbyl radical having
fromabout 4 to about 24 carbon atons sel ected from
al kyl, 25al kenyl, al koxyl, aral kyl or alkaryl; R(2)19
is --NH2, --(NH(CH2)01111\1H2, -- NHal kyl,
Ether\jggraingsy| , --CH2 --aryl--NH2, in which n and m each

. t. t . i
iRt ShAR AT AR 0 op B R, bt
witl dthenttiamigy.i Sidtableafinabes indudechafodlotvizd car bon

atons. Particularly preferred

(ﬂN-aryIphenylenedianines are Nphenyl phenyl enedi am nes
(NPPDA), fownHgxanpl e, N-phenyl-1,4-phenyl enedi am ne,

N- phenyl - 1, 3- phenyl enedi.am ne, and
- ph edifam ne and N-napht pyt2- 1,
i g ne. her 5deriyatives @f \NPPDA may

Nphenyl- 1,
4- phenyl en
al so be inchwded, suc
- phenyl phenyl enedi am ne. (b
represented by the fornul a:
each i ndependently reprase
al kenyl radi ¢& havi ngPf
car bon at onsj
by the formi a.
al kyl radi cal
5 atonms; and NH;

hydrogen or an al kyl or
about 1 to about 14

whfch R23 is hydrogen or an
#h about 1 to about 14 carbon

wherein R' is C,-Cg;

wherein x+y+z = 1-85.

10 (i)
NH,

HoN

CHj

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

Triamines of this type may be purchased from Huntsman Petrochemical Corporation,

15  Woodlands, Texas.
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(d) an am nonercaptotriazol e represented by the

formula: -NH2 SH (e) an am noperi m di ne represented

by the formula: NH2 NcNH 5in which R24 represents

hydrogen or an al kyl radical having fromabout 1 to

about 14 carbon atons; an aryl oxyphenyl eneam ne
PolyeifereRalirled by t he formul a:

o o 0 M g R e e

with iaqjoiye{het Oorﬂdﬂﬁmtg a feasiatwlodiydedxytrend gmuipcarfolre anlektyt. The

al eny o¥g ar al kyl or aIkaryI R26 is --NH2,
polyetheg OWINGFERCRYE:  or -- NHaraIkyI in

mhlch n and nheach have vaI e from abgut Ito about

10; and R22 i$' hydrogen, élkyl alkenylﬂ alkoxyl

aral kyl, or al kar haV|ng Hp n1abdm1 54 to about

24 car bof é?ﬁﬁs é?F—'"F"P

aryl oxyphenyl eneamne is 4 phe oxyanlllne (g)an

aromati c am ne conprising two /aromatic groups, |inked

by a group, L, represented by the follow ng forml a:
wherein R, is independently a hydrogen or hydrocarbyl group, having 1 to 4 carbons,

and n is the degree of polymerization.

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

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

HO— (H20)4"““‘_ 04{ (C H2)4' O}— (C H2)4— OhH
' 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
from about 10 to about 50, and even more preferred from about 15 to about 25 ether

umts.
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wherein L is selected from-0-, -N=N-, -NH, -CH2NH
-C(0) NR28-, -C(0)0- 5, -S2-, -S02NR29- or - SO2NH,
wherein R28 and R24 i ndependently represent a
hydr ogen, an al kyl, an alkenyl or an alkoxy group
haV|n% from about 1 to about car.bon ato

Gepgrallythe poly¢therromppundegsugable \fﬁr yedn Fhf-?d%%ﬂ@ﬁﬁl@ﬁ?l}t?nr{r% be

N, R30
L
poly(onyethalekeryloxypiopyleyd), diahinexThe injduof athey nits may be

ST M L L TN I

' | 5880 twikdi¥bxylR A d erd@sy ot adhidtide OF
zﬂ%ﬁ@§?§&g%%%§%£E§gR33 |Rgepen&€%tly r%b?%ient gﬁie

definativesfbereoin al kyl , an al kenyl or an al koxy group
havi ng from about 1 to about 8 carbon atons, - OH,
-SO3H or - SCBNa; 20 R34 represents -NH2, -NHR35,

Genbangithe Epdhynserafaybdashcted wath aahic@ny bf gml@etheﬂ;ﬁﬂyamgnes

fromabout 1 to about 8 carbon atonms, -Cl- (CH2)

poly{ier aspino @lqpholsy alyelper aareo Hipls. palysivha Ppbfoaao emthircfhmmnes
to ARDAR %P&mbééﬂ{ §s3GuRGERD Trom the aroup

conS| azole, am nobenzot hi azol e,
an1nobenzoth|ad|azole and am noal kyl t hi azol e; (0Oan
am noi ndol e represented by the fornula: R35
Aromatic Compounds
Optionally, in addition to the ether compound (i.e. polyether aromatic 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:

O
e Y @

R1g

Ryz is H, --NHaryl, -NHalkary!, or a branched or straight chain hydrocarbyl
radical having from about 4 to about 24 carbon atoms selected from alkyl,
alkenyl, alkoxyl, aratkyl or alkaryl; R(2)15 s --NHy, -(NH(CHz} 3)mNHa, --
NHalkyl, --NHaralkyl, --CH; --aryl--NH,, in which n and m each have a value
from about 1 to about 10; and Ry is Hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,
or alkaryl, having from about 4 to about 24 carbon atoms.
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wherein R38 represents a hydrogen, an al kyl or an

al kenyl group having from about 1 to about 14 carbon
atons; 5 (j) an aninopyrrole represented by the
formula: R38---4/\\.."---R37-NH2 |1 wherei n R37
represents a dlvalent alkylene group havi ng about 2

to Xedisulady praderserd Nasyphenylpnrdignynes aisiint s a
h d 10h f
o e ReRiditinsl oA ERGpRIP LNV no Trom

S UbN-pliantyBil4qihetiyisndaidrhineitiéghemyl i hphenylenbdiamine, and N-

ot RGO e SR AR S RSB, o
( n) d@mlf\inv@b @@ﬁfmhmwﬁ@mﬁw %uchZ& N—propyl-([\p) a

benzyl am ne; and benzyl al coho
corrppzlwnmlghcteémwdbednfabove |n (g) - (o) are
substantially described, for exanple, in Published
U. S. Patent Application No. US20060025316, the
(bydi S alrfieaBastic y&pﬂ:@hmb& bieiesfofiniacor por at ed by
reference. 5 The ab ove descri bed._am ne corrpounds can
be used al onejor

O her aromati iNies as

am nodi pheny}f/am ne. Q i ti am nes can be

i ncluded for{{a- ' o\ }%e enbodi nent ,
the preferfeg arorratl {s either N~ 10
aryl phenyl%ﬁ ' 3 p Riar e
preferred , the aromati c\amne conpound 'S

N-aryl phenyl enedi am ne. Pgrticularly preferred
Nar yl phenyl enedi ani nes arg the
N- phenyl phenyl enedi am nesH such as for exanpl e,

Nph 1091{6 éﬁﬁﬁg eﬁ&?ﬁa{éﬁ@nﬁ@nﬂy represent hﬁdrogen oran alkyl or

N- pheny ' enedi'am ne,” and N-phenyl -1, 2-
phelaydeayieekiheahhaemgfﬁ)m abaph é t@nlmmﬂllﬁemfoon ﬁt@@ﬁSpr ef erred
aromati c am ne conpound is either N

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

O \‘--.
“\_-NH,

\ R
Ny ®

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

carbon atoms; and
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aryl phenyl enedi am ne or phenoxyaniline. More
preferred , the aromatic am ne conpound is
N- aryl phenyl enedi am ne. Particularly preferred
Nar yl phenyl enedi ani nes are the
N- phenyl phenyl enedi ar ni nes, a cgla for exanple, N
(ddo meminomerdanioisiarole repesspie gy e formula:
N- phenyl - 1, 3- phenyl enedi arp andynh phenyl -1, 2-
phenyl enedi am ne. I n one /&nbodrrent, the preferred
aromati c conmpound is 4-
4- phenyl azoanl i ne, s
4- benzoyl am ne- 2, 5- 25di\met hoxygni | i ne, 4- phenoxyl
aniline, or 3-nitroniling, Ali ti ¢ Conpound
Optionally, in addition t e ether conpound (i.e.
pol yet her aromatic conpouqd) above, the copol yner may
al so be reacted with at least one aliphatic conmpound
Oc [ . T ' ' . one
@ﬁnng@%@B@%&PFéﬁgg?%ﬂ%¥ﬂ%§?¥?ﬁ%0§?§%f; or dicarboxylic
acid, anhydride or ester DHereof Preferably, the
al i phatic conpound will c@ntain one or nore am no
functi onal groups or one nore hydroxyl functiona
groups or both. Am ng A1 phajjyc Conpound  In
addition to the ether jconpound (i.e. polyether
aromati ¢ conmpound) abqve, optijonally, the copolymer
may al so be reacted wi at_+east one aliphatic
conpound 5 which g ' hl i phati c conmpound.
The ami no aliphati fagl ected fromthe
group conprising @ i phat i) ronoam nes, (b)
al i phatic di am nes, [ 'c pol yam nes or (d)

S oA B YA o Sl RS T oA T
hi ghgtu@ii & %Q%F%nes or polyam nes nay al so be

enpl oyed. Prefe , they will have only a single
reactive amno group, that is, a primry or
secondar and preferably prinar ui tabl e
(ﬂexarrpl g}ggféf}oxaplg?ﬂyﬁeé)gaﬁnwlrﬁgr se%?ed%y%é) fb?mul%

di net hyl am nopr opyta di et hyl Repyl ani ne,
di butyl am nopr et hyl am ne,
di et hyl am noet hl ,/ di bt yl afg noet gyl am ne,
151- ( 2- ami nogt hyN)..piper i *
1-(2-an1noeth§l)pyrrolidone, am noet hyl nor phol i ne,
and ami nopr opyl nor phol i ne. Preferabl {2 the aliphatic

jp  am rﬁg.\hﬁﬁﬁg @RS LRGL I SRS, ARCKI BurbiEht chain radical
N, N-di net hyt"am hopr opyl am ne or
anm niggimpydmabaitdl tomboutAddiationraginhythat das bgmilyd alkenyl,

al i phatic compound cqul.d .be g, po copt ai pj _
si ngqléo’gg aéﬁ?ﬁd”é‘ﬂ@ﬁr g%ﬁpls “Pref 'éb%lg{(g,%&t)ﬁ z‘m% N, or
pol yﬁh%béhlé;'nqn R LR hAsh BiRa! Rilud e aBowdi toebout 10; and
ni trogen atons per nole, ;@ to a maxi mum of about 12

p

ani néyns hydogem, alikyhelksayl, alpeyl. avpliyl. pr dkeh dgvige drom about
pol yam nes Vi fromabout 5 to about 7 nitrogen
15 atoﬁ@“ﬁ%?uhgfgygghgnﬁﬁhber

A particularly preferred aryloxyphenyleneamine is 4-phenoxyaniline;
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25 of am ne nitrogen atons per nole of polyanmne is
cal cul ated as follows: Nunber of nitrogen atons = % N
x Mpa Per nole of polyan neld x 100 wherein
%\=percent nitrogen in polyam ne or polyam ne m xture
30Mpa =nunber average nol ecul ar wei ght of the

(8ol yasroreatisrantine GRAPHERETWE gogatiy tonps.dinked praerqup, L,
pol ] [ I ene pol yam nes. Preferred
pol Y AFLRRRAED b SRoRma Rkt

ene So contain fromabout 4 to

about 40 carbéhoa&gﬁE?ZFhere bei ng ;yﬂﬂmfron12

to 3 carbon atons per al kyl ene uni The-Rol yam ne
preferably has a r bon- t/g=Ti rati o/ Ram
about 1:1 to about\10:1./46 Exanpl®s of7syitabl e
i ncl ude t he f &1 owiig—Vet r aet hyl ene Yaanfisee,

pent aet hyl epe hexam ne and;hgavypo ANes o )
Cavan i T RARREI A gy e e MR Re i, 000
M chig@an)-SBINR, Al NS, HEoMRAGSE RysQER 5 iglepéndastly represent
branched-chain 5 pol yam nes and t he prngOUﬁly
meneiyAEges. Akl ﬁne%k?sml 9B pkexy gIREp hKipgirom about 1 to

hy dr,gGardMlsaURGhHE t ut ed pol yam nes. Wen nore than
one prinmary or secondary anmino group is present, the

reacti on conditions and/or stoichionmetry should be

such that oil,,s i I S .mai nt ai pe r ox

AL Bt g a1 Akl BTFPeRpE LTk PR
(I . end B9IyEtRebo@RRt i ¢ conpound) above, optionally,

t he copolyner may al so be reacted with at | east one

al i phati c conpound which nay be a hydroxy aliphatic

co und., The, nona- . or Ltjf [.Qn h
comGtmtR S PaRear ol eh! 4 Mooy Ay, avals,
pr e ey HMeskya Ik, FBinS0RF1 24 OTLPNORRFS0; Hs eS0MNR IO, Blror salt
tertiary alcohols. Suitable hydroxyl aliphatic
compstietfs Ve ReadergnRapind Rustarq pdfreadently hydraganaiikyl, aryl,
20i ol , isobutyl alcohol, tert-butyl
aIc% o??g%bg%g§gp and the like.
Rai> and Ry; 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 -

SO3Na;
R34 represents -NH,, -NHR3s, wherein Rjs is an alkyl or an alkenyl group
having from about 1 to about 8 carbon atoms, -CH,-(CHy), -NH; or —CH,-

aryl-NH; and n is from 0 to about 10;

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;
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Addi tionally, the hydroxyl aliphatic conpound could
be a pol yether containing a single hydroxyl end '
group. The hydroxyl conpound may al so contain a
hetero atom such as sul fur (e.qg.

_25bet anmer capt oet hanol ). Al i phatjc Conpounds

(1) c on @B ARIRYD ﬁmﬁﬁmﬂﬁﬂhﬁﬂﬁdgﬁpth and a Hydroxy
Function In another enkgdi nent of the present
i nvention, the aliphati ¢ _cQnmpound may have at | east
one ami ne group and at 4 droxyl group.
Exanpl es of such - but are not
limited to, ethanoF ami am ne,
triethariol am ne, and B hod of Maki ng
the Lubricating O Additive Conp@sition The
| ubricating oil additive conposition is prepared by a
process conprising charging the rgactant copol ymner

.g., at_l| t f I ' i i
e Sbesth Boct ehissatng Bydrogir atianst of bk rgBiatine om
ni t LEGAN BYHER 143AcbdaeAbheg at a tenperature of 5

from about 80C to about 170C. Optionally, diluent oi
5 may be charged optionally under a nitrogen purge in

.th th N di | ut ed
O copat prarmane e CHERLMBIRMES: Puont "o 1 i the

di |l uted copol yner is up 1 SS\Mﬂ ht np7Or e
preferred from about 20 F%ggﬁjpt 6 \mefgﬁt %2 and

bo

ab
most preferred from about 30 Zg\aggﬁt 50 weight % A
pol yet her aliphatic conpound is % rged, optionally
10 under a nitrogen purge, to the reactor.
Optionally, an aromatic conmpound |capabl e of reacting
with at | east one nonocarboxylicHacid or ester
the r\?\ﬁ%;‘ein RS, 1%*)1%@%:9? X ¥ilVafenf Q!kgl(fn@ '@Mﬁrﬂa@ﬁg‘%o@cﬁ ®'about 6
t hereotf; an’ afiphatic conpou capabl e of reacting
Wi t Ragbon laemsd andrity; mepreseatstoxydrogenawi akyror@gtabvenyl group
thereof, or dicarboxylic aci,d, anhydride or ester

10 the@@HPEfBFHE%Fﬁlé?éﬁﬁﬁgé‘@ﬂﬁw‘ W ¥o the reactor.
This m xture is heated under a nitrogen purge 15 to a
tenperature in range from about 130C to about 200C.

(k)Opt iaived dupstitated ae ynsnbisEtusgskaniline, serhasaitragtlinedr for
about .0.5 to.I bout 2.0 hours to renbve excess water.
TheEWHB?¥%@P1ﬁE’oiI addi ti ve conposition can al so be
made using a process conprising sinmultaneously
charging all the reactants (reactant copolyner (i),

15 (D(i i jan apnngquipolineand t he 20 pol yether aliphatic
conpound and, optionally, the aromatic conpound, and
optionally the aliphatic conpound at the desired

(mhat i;dsniindlenzhedazdet or. One or nore of the reactants
can be charged at an el evated tenperature to
facilitate m xing and reaction. A static m xer can be

(n}'S€ -NPNLﬁQEM?BQ{ edBdinge0f the reactants as they
are being charged to the reactor. The reaction is

20 carried out for about 0.5 to about 2 hours at a

S5tenperature from about 130C to about 200C.

(O%ptﬁgﬁgVV'“%m%ge umis applied to the reaction
m xture during the reaction period.

(p) a benzyl alcohol.

44



10

15

20

25

30

When an aliphatic conpound, an aromatic conpound or
both are enployed in the present invention and when
nore than one functional group is present on the
30compound(s), the reaction conditions and/or

stoi chignetry_shoul d be such that oil ,solubility is

ThgRPaIE AcsCHbRd abaedR &) RS At AR BdegrTied, for eXample,

in RiHIRAG U%. MPfiSoatioh NERLIS206EUIRSITY] hedisdIOdule 8¢ Which i

lnuseﬁ, fﬂe ?ln grﬁgﬁéﬂp ??Pe., t he polyethé? conpoundf s

hermimdntdrporaddiyymtarermee pref erably charged to the
reactor first and allowed to react prior 48 to
addi tion of the nultifunctional conpounds.

ThEHBJVRIERTRA ahtife 86:Rb&iHI9 BB by usedaldnd doen Setabinktial with
when t he nultlfpnctlonal_ay%fhatlc conpound, aromatic

cachonisu@theparopwtie agriecsoan ingderlerych pmines a8 pyinodinhepdamipe.

nal I . C . '

o o e S S s SN
acid functions per nolecule of 5 the nmultifunctiona
conpound(s). This_ reaction order and stoicq%o try

In prscrpasiBsitedsiNERFGIOMAHR ARER DS PRIAE FhG R & nunber

aryBiheH{eRaE AT KR BAGIAYLARAE Mbik HEISALN! Bk QPRI iAE

I car boxyl1c ac sites relative to the nunber of
compaeidi iv &- sy tphsnylonddivening| Rarfiardady pre&irred|N-phat i ¢
nmpound,. ar omat i ound or, bot h.. Reduct i of :

arydpicarSnelapings afe tﬁ%ﬁoﬁgpeﬁﬁ(}%@%?‘b%?@lf‘?ﬁe SiPdisdey femple: N

ph&fryl—q ,@-pﬂeﬁ?ﬁﬁ&di%ﬁﬁ{‘ﬁ» RELET o heAPleRcdifame, 4deN-phenyl-1,2-
probability of oil solubility. I'n one enbodi nent of

pheriydenedmenmd. on, the non-free radical catal yzed
reacti on product of conpound (0(a) and conpound (0(b)
or (0(c), which is contacted with either copolynmer

In bho crAbodiRBR, refetred ainddiotamindreympaundantidet &8 i n
the presence of 15conponent (C) (j.e, the aropatic

aryiphenglenestigainetas phproxyaeil ne-JOIPTESFFES n B ArqUayli gmige

_ _ F-orok . oS on S
copff SR-aS RNt PEBLUAG, blckeddoOS, L Rbove
arylphepgRasdhibineadetetic NoplenyihenPonidiartings, shch asubf xample, N-

to _l.ubricate noving rts, .for. ex .e i nterpal )
P {SPhaR CORGAFES Nja | Aeher GBI BT phenyl-1.2
phgﬁﬁ&ﬁgﬁhﬁn&the | ubricating oil conposition of the

present 1 nvention conprises a major anmpunt of an oi
of lubricating viscosity and a mnor anmount of the

| ubri cat.in il additive ¢o i t.106n. A
In gitp By sl e e - G Rp A Ridilne
4-pHéRYIacsHnl g Ni($eaEhdphenylii Bcdi@nidleod-bewfoylanting-2at i ng

viscosity used in such conpositions may be mnera
dinpthexysnilingnd-phenexybpniline, R1 BauEoRinehavi ng a vi scosity

of at least 2.5 ¢St at 40C and a pour point bel ow

20C, preferably at or below OC, is desirable. The

AlbagRe Oblmpowmy be derived fromsynthetic or natura

sources. 30 . _ .
Optionally, in addition to the ether compound (i.¢. polyether aromatic compound)

above, the copolymer may also be reacted with at least one aliphatic compound
capable of reacting with at least one monocarboxylic acid or ester thereof; or
dicarboxylic acid, anhydride or ester thereof. 'Preferably, the aliphatic compound will
contain one or more amino functional groups or one or more hydroxyl functional
groups or both.
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Mneral oils for use as the base oil in this
i nvention include, for exanple, paraffinic,
napht heni ¢ and other oils that are ordinarily used in
| ubricating oil conpositions. Synthetic oils include,
for exanple, both hydrocarbon synthetic oils and
synthetic 49 esters and m xtures thereof having the
des [ COSIt Hydr ocarbon synthetic oils may
‘Am"m 2mﬂc{§ pgxgnple oils prepared fromthe
In ﬂiﬂlt)’d]‘ﬁb itHeadth@rcotdpoahd filee pelycthel srainpliacdmpoumdd abdO
0|Is or oils prepared from hydrocarbon s éhe5|s
optipnglidhe e@otbgwgn@a@l@%he FrOFiSS vt a&ﬂf‘@s %@

T process. eful ynthetlc
“mﬁmgﬁ car on OI|§B%%€|S§3%??%UId pol ymers of al pha
oIeflns having the proper viscosity. Especially

ThE 35 i GRIURd o8 Bheeetsd b R i contrping oS
ah]%lalﬁbf ImdABARRRE %bPéhﬂHaﬁ@ ﬁfarﬁih&c QY laliphatie lf)@l'yaﬁﬁné‘é' diqdecy!

enzene, can used. Usef ul synt etic esters include

polyhlkykene wlsmnmemmdmzb @‘,;fylloﬂmlrtﬁfé inpdudgrraethriaying Bdylpmiae,
el e 8ot FuERRRE HiRlihef y RN inks AL oo be

empRYEEFeRbIY HeytwwillliRcaphigal Soglereadtied zhyinb @t(ydp, that is, a
adi pat e, dlla | sebacate, and the_l.ike.

pﬂ@@t}e@@e@r@ PW&WWWW&%’P%%H@ %amg?es ‘of diamines

5 TP AR, S oo

ends o
anﬁr)entlhaiﬁtﬂarﬁmbsrhyrammé shnth:ﬁerbtﬂoeﬁa&&ﬁhmshb&tﬂanﬁm&lydﬂmne,

can .be a refi d araffjn oil,. arefnmed ..
1(aﬁaﬁt1¢¢élmll:ma n%.pt -(2- @Pinae'i*&ﬁt’ﬂé@f | 188%5)2‘8}?‘@}01‘“
aﬂldaﬁ%ﬁa gxg{]rpﬁtfhr@ i’re?érai)lﬁibﬂhh QRphANE aﬁilﬁ@ﬂ@mg a sihBR reactive

ase be a nixture of mneral and
amdtyngrivep isaN,bi-disethyiath g prpyldgdneér armigopopylagnrpholine.
I nvention 20The lubricating oil additive conposition
of the present invention is added to an oil of
AdditRhbBRthd MmitbEpRAtYednhRual Yot 08 ugpohgtiter borminbai d siggle
oi | conposition. The lubricating oil conposition
amgyerglclrevt he engi ne, inproving soot di spersancy,
sl udge di spersancy, or both. Accordingly, the present
invention is also directed to a nmethod of inproving
Préeablydibspelyaiilone ol ymigee u:itssgreuts:ahmw emifpotitrogen apms per
i nternal conbustion engine which 25co

in?)é‘lPéf’ PAPITREMEHGPAY hoi MO REaERD AOESH a“’g‘i [Most preferred
Eé l?ﬁ'lr%f ﬁreﬁgigbﬁtvﬁfﬂ)tdb%ﬁt 7 Aol O Aok pef ABle. The number
|cat|ng

itive conposition descrlbed above
of mynebmrwdmass perfruele ofgdiveinweg:. is wWievlagd ed followsael s,

the proper co r at of the ad that is

necessary to ngﬁﬁﬁaﬁmgod%gt?na 4§K@ cy is

dependent upon 9“98?ﬁ%ﬁ§3@?nmﬁctors 3bfhicl udi ng t he
@ of fuel used, the presence of other detergents

RO L 2 nﬁtg Aidhifesr palgmideAREaL! Y.

however range o tratlon of the additive
i Mpat:hﬁmﬁiﬁﬁ gvefapel mokcdler Wer gttooﬁlbe polgpmbie qupotysmes mixture

bly f 5,0 t
Sfeble PR PEGm R oL aE beipalsfieds PapBR Ok
polRaBSAMe 'pof%a}rﬁﬁezﬂs%%ﬁ f1@fn 4038t 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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50 additive may be used. The additives descri bed
herein may be fornul ated as a fuel concentrate, using
an inert stable oleophilic solvent boiling in the
range of about 150- 400F (65.6-204.4C). Preferred
solvents boil in the gasoline or diesel fuel range.
Preferably, an aliphatic or an aromatic hydrocarbon
. ‘AL meh@hien
BRI Bl B R HE Bl e PRI RAR poh it Bendh ofe
hexiniiph ad leeagy palﬁiljimh'ﬁlegﬂPalk;) @J@i&&lt lﬁoﬁl Igaw Kiﬂl&frﬁttab ﬁbmhpauy:,h
as isopropanal ,. isobutyl carbinol, nbytano n e
Milagd ¥icheeamb SHoh ABIEHERIPTHH SRRFS 6H5§%ﬂ%%?ﬁ%§9"§ yn
hd ARl | . inkd, ibludifle t he
PO B b e e
hydwodarhglrsubstiteted pelysmiesper cent by wei ght and general |y
not exceed 70 percent by weight, 10 preferably from5
to 50 and nore preferably from10 to 25 wei ght
WIRSI 68 than U€ phiflakPid REoLIATRINRD @6@ Bpesent e réattion
illustrate specific enmbodinments of this invention and
congdidonsandion stohisorestyrsheuldibe suely thabeil sefubility is iagntpined.
scope of the invention. 15 EXAMPLES Exanple 1 -
Preparation of Terpolyner 2513 grans of high
H Yiliphiyd Celepeungiol yi sobut yl ene having a nunber
}gsg%adg nmol ecul ar meight (NW% of abqut 2300 ?q%)a
In peditigrt tgithe stherecqmnosnd Brf PlyehguPmaBe4IBPQURA) 2hPYes
op?&%n&?ﬁlk‘éoﬁoﬁ rﬁﬁcgfaié‘ébgéaa%ﬁ Rt ) eat3RalipRsiChatRdd
0 a’4-L reactor equi pped wth agitator, tenperature
whidniapbé £hydrocky ayhatieadmpondenser and receiver. 27.3
grams 1-hexadecene was al so charged to the reactor,
and the agitated m xture was heated to 150C. Traces
TheimdIBL 8t MURIFNWRISnd! BFAMRY] S SRALIIREY ad&ddding 1B hE phocess of
nitrogen through thé m Xxture for about an hour. After
thaprgsentyinvettmnnhay eyenn pamafn deqondsny of fatiay 24908plshead
space at a rate of 30 scnB/mn. 178.8 grans maleic
anhydri de and 16.4 grans dicunyl peroxide in a 50%
Sufiabig hiy@ox i diphitR] dsafRuney ecude tait aneldoalimid ky, ethanohe
_reactor over 2 hours. After tge TEI iC qnhﬁgqu? and
isaprenyhplcolsdy st algehely terbuist aicehohi gyfetp! apf gne like.
2N t ' ' Ak Qr
AERRIE HE B Ryl dFnffRoRipalfF R B Fp0EEURE e e
sirlplg hyigoxyhendhgaupng of the reactor, the 30 pressure
was gradually lowered to 20 nm Hg when the
tenperature of the reactor reached 180C. The
| | ndeP0EhaRE 468, fIchas Miltirveg.,
1}Egﬂgﬁgst%%ﬁﬁﬁﬁégﬁﬁggxﬁkhour during which 15 grgﬁg of
becomdenpsEtlenwas col | ect ed. The product was cool ed and
a yield of 2693 grans of copolyner (i) was obtained.
The product had a saponification nunber of 48.3 ng
AISHH B Colrpaimis @odminmindb &P anatriion FahctRel apBlaBBAroxy Function
Copol yner (ii)) 5 4005 grams of high. h "
Inrmeethyl erbigitnens 06 thsdirgscabByeRRE FSAIRBAtE GomRgypd may bave a
aver age. r
R RO A o e rh L B0 e P RRR <R StPeompounds
inclaaE®itiahbylimitad loablhendlraninSASFhawtammekinisianealsamine, and
A.issopal (fi) 1000) was charged to a reactor and the
the Bk@t or was heated to a tenperature of about 150C.
589 grams nal ei ¢ anhydride and 54.14 grans of dicunyl
peroxi de were fed to the reactor.
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10 The tenperature of the reactor was maintained at
150C for 1.5 hours after the nmaleic anhydride and
di cunyl peroxide are charged to the reactor. The
reactor was heated to about 200C. The product was

then filtered to provide the neat product. Exanple 3
Methaah efpdaking the LabrigatingDiOACHItVE NEIMEROSIUBA Ny dr | de

J 15100 / ' . .
R R R Dok SelbeRl o
theGédcia capqiinaeic@f,iab loaktdnie o cépolpnerg €) (i) endi(idy aswiebgitted

-215.3 Daltons) were char%ed to a sti hred reactor. £
herpig it 2980105 QREGNAHYAHET 3 BIUPERRPMERHANE ML NS A) 8 FapRfraure 0

ﬁo%oﬁ?g@@iﬁréﬁ%tﬁ@@@.%on%ﬂy,'ﬁiﬁ%ﬁﬁi rh%’r gé;i}iﬁegf(@tibﬁﬁly

e m xture s cooled to 65

ungaratistrafenpalgiio tirdayenreadomtesby prodyethgtaglitutest c@polymer
reaction m xture. The .react.or headspace s pur.aed .

rewaphtf:hmamag@rﬂ et o 4p Tt R%W‘ﬂ%%?@?%és YR B weight

%, IR prdfertdd Béh hBo20db ab&ft lsokidiptt P ehexidepofed ddged
to the reaction mxture. The reactor tenperature was

abai|36we dbaud 50 reight §e A poletherraliphetis eoseneund gothargedceptionally

gt P EORR B 0 e ORI gl oRRT AR of
reAdffE Wit Bh@Rnv@bonbepbatydd dtidue comr theRbf, iomdiarbbkylér acid,

the sixth peroxide addition the reaét or, was h‘gﬁtée to :
anlyaiyide o agfenthercets ap aliphatic sompauithiaRtllF ABIFAFHIS WikR at least one

UL hoy | i rd fdrQBfet Hreof;
e L
or pathtage sifo dRPPEde whe @hctod. [Thisemixtad dtbated unfer urgogrnpurge

. 30Exanpl e 4 - Preparati of Thernpl . Pl BSA The .

to p#%eean%u@ ip fange éfﬁ%} sl Eﬁka'ﬁ a%f”§%9a(5e(§?%oﬂ8ﬁy’ a vacuum 15
i&1'1% 18R . 8x%6 tRatatd300

R T e

used instead of 2200 Mh pol ybut ene which was used in

the ' 083 Patenf.. Exanple 5 - i s, of -
Thdrsal o o] pafiis SRR B 2 SR pSinlh process comprising
sirAulRRY Ry 8laathe AR 8 raf:ta08 (rédotnd gofadiherai)hil) core(iix amtbthe

and propyl ene oxide units 5 derived froma t-butyl ..
podireiree ahphiatic sempedardneptymalipths aromatg, EWEO‘E*SnfBB‘ZHP&‘OMHY

I S..Qr.epare Ci.L: . ' d
SRR T BuTT ey e e
ref@Antetdneredihatoed Fhn gotayet tampdiatire tosfatiflieate mexdog and/aspgiion.

am nated with anmoni a.and hydrqgen to provide .
A gislig v ran e prdrie anar meTERATCegralines TR ardrine
chgk%d RS L@ TIRMRLFon3TLAfied 80 BPhbdut 0318 A¥ouTRthol¥ Dt a
temperature from about 130°C to about 200°C. Optionally a vacuum is applied to the

reaction mixture during the reaction period.

When an aliphatic compound, an aromatic compound or both are employed in the
present invention and when more than one functional group is present on the
compound(s), the reaction conditions and/or stoichiometry should be such that o1l
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
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Exanpl e 6- Synthesis of pol yoxyal kyl eneam ne
derivative of t-butyl am ne A

pol yoxyal kyl eneam ne cont ai ni ng both et hyl ene oxi de
and propylene oxide units 15derived froma t-butyl

am.ne has the follow ng structure: uch .a .conpound
to pdditignepfthe muifupeiong wglppsnﬁl‘%n Faghemog, ﬁiﬁ %WE‘HB{%F should
B ot TN A BRI B othifind bt SRand O
bothexke cliargeel ty tlneactde dhané istpeaematy abovdnde pthcolgad reagtive

nipgheieRic bR Hurg MepP ol FbSvi e Bapite e Motk of
the Rl tiofR! BRI Surfli(5)dPhild k¥ o® brdePhnd ¥ ESHokRRP rediSes

prepared in Exanple 2, were charged into a 500 ni
exessive ensginking hydauitiog thenmuahes ohnerease! wepeataylenieallygen

h h.th . .
B L K PPl s o
the BakIRRIctibMATREPRItE Bripbliad, AeshdRACmpdukPograliR edfiction of

di met hyl am no- 1, 3- propyl arni ne, 17,96 grans of
CXQEHYE @rﬁgsl@)}@ngén@h@ecmaé%me%%bagg}tﬂ af ge] fggpation and therefore

. I j ' atert- 53 butylamne
lncg%f%%ﬁjgb%%gggr%ggh?ﬁluﬁilan‘pl e 5, and 38.59 grans of
diluent oil were added to the reactor sequentially.

The reaction m xture. was held at 16QC for 1.5 hours,
In qhicer BHUPER G508 P e R ceieagoe e i Sduct of
coélggl%%dl (‘(i'))ga)r@%&sng@&i(d UWRbESr (DENSWRIE & Hldcrd wWillfeither

cuum condi t'i ons were mai ntai ned for
copymen(it @sopdlyench (idawttotn mayhesoatacied inks prsrrredifined

for another 16.5 hours .becaus he k. Fon :
copgondt oL B BT bR AT RAN L hghRarss .
thd @R4GCBHpbAnd§20 nMrHg (abs) and naintai ned for 30

mnutes to renove any water generated during the

reacti on. 10Exanple B 219.42 grans (0.0694 nol es
nhydr i f. PI.BSA 2300 (saponification nunber =-
L B &i glﬂgf? prepared in Exanple 4, and 82. 87
ThelébTReathg 8id addifibacahpdsitivnndsaited ahbwedis igeesraltypasldpditr a base

(saponi ficatign nunber = 94.0 K - alpha olefin
R A R A S
enﬁ%%%%s,%nd%@missions. Typically, the lubricating oil composition of the
present invention comprises a major amount of an oil of lubricating viscosity and a

minor amount of the lubricating oil additive composttion.

The base oil employed may be any of a wide variety of oils of lubricating viscosity.
The base oil of lubricating viscosity used in such compositions may be mineral oils or
synthetic oils. A base oil having a viscosity of at least 2.5 ¢St at 40°C and a pour point
below 20°C, preferably at or below 0°C, is desirable. The base oils may be derived

from synthetic or natural sources.

Mineral oils for use as the base oil in this invention include, for example, paraffinic,
naphthenic and other oils that are ordinarily used in lubricating oil compositions.
Synthetic oils include, for example, both hydrocarbon synthetic oils and synthetic
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15charged into a 500 nL stirred glass reactor. A
constant 150 nL/m n nitrogen purge through the
reactor headspace was then started. The reactor was
heated to approxi mately 160C. When the reactor
t enper at ure approached 160C, 82.93 n

cstess P4 Byveutsg ihrscefhavisedhs destad &s%ﬁétyglag@acarbon synthetic oils

mag oIy gJ LrEﬁl% f%x&i‘ﬁ'@mttgé E%S’/Irbéh loA®fe fevne as

pareé wWere a e reac
pol&ﬁphidléﬁn &Q’A&lﬁ))dlls; & OABSpré‘]:el*diﬂ fadm h@AGedrbon sm!linls :pr@cedures

hours. Th t
ST FRAGOR B9  ShERATRE S Gieh O S TOTFD AEP<ERe
t
Uséfﬁ?%&n’ﬂ‘%gc #}%c%@%ﬂ Hﬂke RN UigARp MBh & ?FO?B@b]@ﬁﬁ‘s hiffing the

n|trogen conten t he product
propalsw@coﬁty MEspeci @by Mﬂmlreﬁlehydw@ﬁ@mdﬁMDbgoln@ﬁ ef Csto Cpp

X f t hod
Al GREP RSB o LB T ok kG e ree s e S gpsit
sudped MRl Rledy DXERAE, M4Abcdsd. TRBES eylﬁhmreetemhandé tibeshers of
for those listed in Exanpl e A (see Table

monocarbiNydic arids 68d pelycghoxpiic pgEls, faimdhasgn@p qwf%anols

ancg}golyols y%}ga} Zxa%ﬁl@sb grteld‘fdodecyl adipate, pentaerythritol tetracaproate,

di-2-ethylhexyl adipate, dilaurylsebacate, and the like. Complex esters prepared from
mixtures of mono and dicarboxylic acids and mono and dihydroxy alkanols can also

be used. Blends of mineral oils with synthetic oils are also useful.
Thus, the base oil can be a refined paraffin type base oil, a refined naphthenic base
oil, or a synthetic hydrocarbon or non-hydrocarbon oil of lubricating viscosity. The

base oil can also be a mixture of mineral and synthetic oils.

Method of Use of the Present Invention

The lubricating oil additive composition of the present invention is added to an oil of
lubricating viscosity thereby producing a lubricating oil composition. The lubricating
oil composition contacts the engine, improving soot dispersancy, sludge dispersancy,
or both. Accordingly, the present invention is also directed to a methed of improving
soot dispersancy, sludge dispersancy or both in an internal combustion engine which

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

Optionally, the lubricating oil additive composition described above may be used as a
fuel additive. When used in fuels, the proper concentration of the additive that is
necessary to achieve the desired detergency is dependent upon a variety of factors
including the type of fuel used, the presence of other detergents or dispersants or other
additives, etc. Generally, however, the range of concentration of the additive in the
base fuel is 10 to 10,000 weight parts per million, preferably from 30 to 5,000 parts
per million of the additive. If other detergents are present, a lesser amount of the
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additive may be used. The additives described herein may be formulated as a fuel
concentrate, using an inert stable oleophilic solvent boiling in the range of about 150-
400°F (65.6-204.4°C). Preferred solvents boil in the gasoline or diesel fuel range.
Preferably, an aliphatic or an aromatic hydrocarbon solvent is used, such as a
benzene, toluene, xylene or higher-boiling aromatics or aromatic thinners. Aliphatic
alcohols of about 3 to 8 carbon atoms, such as isopropanol, isobutylcarbinol, n-
butanol and the like in combination with hydrocarbon solvents are also suitable for
use with the fuel additive. In the fuel concentrate, the amount of the additive will be
ordinarily at least 5 percent by weight and generally not exceed 70 percent by weight,
preferably from 5 to 50 and more preferably from 10 to 25 weight percent.

The following examples are presented to illustrate specific embodiments of this
invention and are not to be construed in any way as limiting the scope of the

invention.

EXAMPLES
Example 1 - Preparation of Terpolymer
2513 grams of high methylvinylidene polyisobutylene having a number average
molecular wéight (Mn) of about 2300 and a methylvinylidene content of about 78%
(which is available from BASF as Glissopal® 2300) was charged to a 4-L reactor
equipped with agitator, temperature controller and overhead condenser and receiver.
27.3 grams 1-hexadecene was also charged to the reactor, and the agitated mixture
was heated to 150°C. Traces of moisture were removed by sparging 250 scm’/min
nitrogen through the mixture for about an hour. After drying, the nitrogen was fed to
the reactor head space at a rate of 30 scm®/min. 178.8 grams maleic anhydride and
16.4 grams dicumyl peroxide in a 50% solution with toluene were fed simultaneously
to the reactor over 2 hours. After the maleic anhydride and dicumyl peroxide charging
were finished, the temperature of the reactor was maintained at 150°C for another 1.5
hours. The reactor was heated to 190°C. During the heating of the reactor, the
pressure was gradually lowered to 20 mm Hg when the temperature of the reactor
reached 180°C. The temperature was held at 1.9_()°C and the pressure was held at 20

mm Hg for 1 hour during which 15 grams of condensate was collected. The product
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was cooled and a yield of 2693 grams of copolymer (i) was obtained. The product had
a saponification number of 483 mg KOH/g.

Example 2 — Preparation of PolyPIBSA (Copolymer (ii))

4005 grams of high methylvinylidene polyisobutene having a number average
molecular weight (M,) of about 1000 and a methylvinylidene content of about 76%
(which is commercjally available from BASF and is known as Glissopal ® 1000) was
charged to a reactor and the reactor was heated to a temperature of about 150°C. 589
grams maleic anhydride and 54.14 grams of dicumyl peroxide were fed to the reactor.
The temperature of the reactor was maintained at 150°C for 1.5 hours after the maleic
anhydride and dicumyl peroxide are charged to the reactor. The reactor was heated to

about 200°C. The product was then filtered to provide the neat product.

Example 3 — Preparation of Alpha-Olefin/Maleic Anhydride Copolymer

100 parts by weight Exxon 150 solvent (Cio aromatic solvent) and 81.94 parts per
weight of Cy4-24 alpha olefin mixture (average molecular weight - 215.3 Daltons)
were charged to a stirred reactor. The mixture was heated to 150°C, and the
temperature was maintained for about 30 minutes to dehydrate the mixture. The
mixture was cooled to 65°C, and 36.5 parts of maleic anhydride were charged to the
reaction mixture. The reactor headspace was purged with nitrogen. The reaction
mixture was heated to 150°C. 0.13 parts of di-teft-butyl peroxide were added to the
reaction mixture. The reactor temperature was allowed to increase (exotherm) to
about 180°C. Once the temperature began to decrease (exotherm passed), the reaction
mixture was cooled to 150°C. The peroxide addition step was repeated five more

times. After the sixth peroxide addition the reactor was heated to 170°C, and the

" temperature was maintained for one hour. The aromatic solvent was the stripped from

the product under vacuum, and then approximately 276 parts of 100N neutral oil were

added to the product.

Example 4 — Preparation of Thermal PIBSA
The procedure of Preparation 2 in U.S. Patent No. 5,872,083 ('083 Patent) was

- employed except that 2300 Mn, available as Glissopal ® 2300 from BASF, was used

instead of 2200 Mn polybutene which was used in the '083 Patent.
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Example 5 — Synthesis of polyoxyalkyleneamine derivative of

t-butyl amine

A polyoxyalkyleneamine containing both ethylene oxide and propylene oxide units

derived from a t-butyl amine has the following structure:
T . Kt
N ' o | ' N
e \’/\L_J/q/[ \4\3\],{&/0}“\04\’/ ~y
a -} y
}{\ x

Such a compound is prepared by reacting 5 moles of ethylene oxide and 5 moles of
propylene oxide with t-butyl amine to form polyetherdiol. The polyetherdiol is then
reductively aminated with ammonia and hydrogen to provide polyethers with terminal

aminic groups, wherein the primary aliphatic amine content is 3.077 meq N/g.

Example 6 — Synthesis of polyoxyalkyleneamine derivative of

t-butyl amine

A polyoxyalkyleneamine containing both ethylene oxide and propylene oxide units
derived from a t-butyl amine has the following structure:

Such a compound is prepared by reacting 15 moles of ethylene oxide and 5 moles of

propylene oxide with t-butyl amine to form polyetherdiol. The polyetherdiol is then
reductively aminated with ammonia and hydrogen to provide polyethers with terminal

aminic groups, wherein the primary aliphatic amine content is 1.674 meq N/g.

Example A
95 grams of PolyPIBSA 1000, as prepared in Example 2, were charged into a 500 mL

stirred glass reactor. A constant 180 mL/min nitrogen purge through the reactor
headspace was then started. The reactor was héated to 160°C. When the reactor
temperature attained 160°C, 2.82 grams of dimethylamino-1,3-propylamine, 17.96
grams of ethylene oxide and propylene oxide based polyoxyalkyleneamine with a tert-
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bu_ty]amine core, as prepared in Example 5, and 38.59 grams of diluent oil were added
to the reactor sequentially. The reaf_:tion mixture was held at 160°C for 1.5 hours. The
reactor pressure was then reduced to <20 mmHg (abs) to remove any water generated
during the reaction. The vacuum conditions were maintained for 30 minutes. The
reaction temperature was maintained for another 16.5 hours because the reaction
appeared to be incomplete. The reactor pressure was again reduced to <20 mmHg
(abs) and maintained for 30 minutes to remove any water generated during the

reaction.

Example B _
219.42 grams (0.0694 moles anhydride) of PIBSA 2300 (saponification number =

35.5 mg KOH/g), as prepared in Example 4, and 82.87 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 160°C, 82.93 grams
of an ethylene oxide and propylene oxide based polyoxyalkylencamine with a tert-
butylamine core, as prepared in Example 6, were added to the reactor. The reaction
mixture was held at 160°C for about 1.5 hours. The reactor pressure was then reduced
to <20 mmHg (abs) to remove any water generated during the reaction. The vacuum
conditions were maintained for about 30 minutes. The nitrogen content of the product

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

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

reagents were substituted for those listed in Example A (see Table 1).
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Exanpl e z aidunxa Exanpl e ua 4. c.D X Exanples
A B C D F and G which exenplify the lubricating oi
additi ve conposition of the present invention, were
eval uated for percent viscosity i'ncrease using a soot
t hi ckeni ng bench test, which neasures the ability of
the formulation to disperse and 5control viscosity
increase resulting fromthe addition of carbon bl ack,

B389 Pt TR, B comoosion

CThd SreQIne frverdtih, WeRSEvatiated f&r pdreent Ms&@sﬁ@dnd&bfish uﬁngﬁa%)ot
Vul can XC 72R carbon bl ack, -&Pl'ed b
1

Chisk¢ning baush test,gvhigh measurgsthe pkilisoiths %}rlﬁglatlon to dlsperse and
mat
é% Bgr a%cofﬁ%slﬁreag{ 1‘%???\ %J Ifr%ﬁﬂ)h%(gﬁgog gi;(%?lgbrﬁl 10° V\,hl ch
Q@ﬂbgatte rS]U ﬁﬂ% henobi th&kznmg bervhrtedtahe viscosity of oViesmoiy tmeasured
IS en nonp
i oen AP A58, B0 BOER S cronhc,
#gﬁl‘?%ggj Y ollinbid OfermREIRAN, BlB6K a Mikund Atdifkigs Bp;ﬂbiumately 2

ltfing test ol containing carbon bl ack
tdrems Wegmmm cABRhladk argPSngraws &ssh aihestiody aélﬁttcgﬁt oil,

of t J
a\{{l&lg\!; g?lﬁlﬁln§ gz?r ahg‘&’gqf ﬁ%{] %F g)b%}\ﬁ(fvlérrk Slg;v\niﬁ zf‘sls’ en ﬁom%etmzed using
T8 RSP &8ss IRfRSpechiver 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 = [(Viscoo - Visto)/(Visf,) x 100]

Visepo: Viscosity of carbon black in oil

visg:  viscosity of fresh oil
Using the soot thickening bench test, the percent viscosity increase calculated for the
additive composition of for Examples A,B,C,D.,F and Gina formulated oil was
compared to a formulated oil that does not contain the lubricating oil additive
composition of the present invention. The formulated oil of the present invention
comprises 0.66 wt% of an oxidation inhibitor package, 0.33 wi% pour point
depressant, 4.07 wt% of a calcium based detergent package containing a phenate and
sulfonates, 2.41 wit% zinc dithiophosphate, 0.03 wt% foam inhibitor, 7.7 wi%
viscosity index improver and 85.10 wt% of a Jube oil blend which is a mixture of
basestocks that consists of 69.24 wt% Exxon150N oil, and 30.76 wt% Exxon600N oil
(all of which may be purchased from ExxonMobil Corporation, Fairfax, Virginia) to
provide the comparative oil formulation. To prepare the formulated hubricating oil
composition of the present invention, approximately 7.6 wit% of the additive
composition of Examples A,B,C.D,F, and G was top treated to the formulated

comparison oil.
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15i ncrease is cal cul ated according to the foll ow ng
formula: % viscosity increase = [(vischo -
vistb)/(visfo) x 100] vistho: viscosity of carbon
black in oil visk: viscosity of fresh oil Using the
soot thickening bench test, the percent viscosity

i ncrease calculated for the 20 additive conposition
of for Exanples A B,C,D,F and Gn a formnul ated oi
g rgs?lﬂ??'ﬁﬁlg sb tﬂmﬁ(? 1[% 'b@x{c‘ﬁqe% g} e LiRGharfRE$n T981e 2.
contain e lu In I'tive conmposition of
the present invention. The fornulated oil of the

present invention conpri e 0. 66, W % 0f .an pxidation
i nhi bi t or packgeg %3584 f@ﬂﬁﬁigﬁﬁﬁﬁﬂd§ﬁP Ysant,
4.07 wt% of a cal cj Hﬁ*“g*%ﬂ Agygwggﬁﬁﬁﬁgekage

contai ni ng a phenate afd--255uHf ongies—2:41 W % zi nc
di t hi ophosphat e, O %9 HygEbitors| 7.7 wt %
viscosity index inprover—and—85-1j ym»nu. a |l ube oi
bl end which is a nfxture of [hasesiprks tHat consists
of 69.24 wt % Exxonft5O0Ngort—,Tand 3¢ 76 W % Exxon600N
oil (all of which DQL%YS% chasegzfhr om BxxonMobi |

5 Cor poration, Fairfax,”ViTginia) to provi de the
conparative oil formulation. To epare the
f ihieredudts ofl tHewsoot thidkiening biehch3®std s that 8i¢ psfcephwscosity

gé%g%g&éljng\éenﬁ@ :ittbrl,gp (8 o@(tg\f‘%ci%l o’aitlgnw?é? ’_ﬁrestenﬁnéentlon was
tl%ﬂf ﬂl&ﬁ‘ﬁﬁq}e}&n{ W@c&sﬁz drédse th & arldteDsil tiat did ndbheontain a

results of the soot thickening bench test are
Jubniating eil additivalsbmpositipapf te presepidpventiprehirhyicksisdcn

10 L%?nt'oxliqrggtlé{yt & 22@6/% npslcgsa’% 1}1/cr%§s%sﬁn¥ tdsDRIRRRS (e %%ughcatmg 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 {rom the spirit and scope thereof, only such limitations should

15  be imposed as are indicated in the appended claims.
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204.4 C 203.7 D 892 F 46.5 G 37.5 No Di spersant 283.9
5 The results of the soot thickening bench test
i ndicate that the percent viscosity increase using
the lubricating oil additive conposition of the
present invention was |ower than the percent
VWﬁﬁ?ﬁSYquﬂgﬂ§§§?.in a formulated oil that did not
a tupbrrcating oil additive conposition of the
pgiagn; i nvention, which yielded 10approximately a
0 Vi scosi,t crease.. Thi.s test indi cal

Raor i g ieite boliisning ot Aeils FEls i kEs) BE b
|nven@mgmxﬁﬁﬁmgggﬂmg&ﬁpersant properties. It is
understood that although nodifications and variations
?L the_lnventgon can be made w thout departing from

es it _and.scope..t h limtations
SPOQ|3A£5 @@ﬂ%ﬁﬁ%&ggﬂggﬁggﬁhﬁﬁ%?éﬁFﬁ ‘in the appended
cl ai ms.

(1) a copolymer obtained by free radical copolymerization of

components comprising:

(a) at least one monoethylenically unsaturated C3-Cas
monocarboxylic acid or ester thereof, or Cs-Cog

dicarboxylic acid, anhydride or ester thereof;

(b) at least one 1-olefin comprising about 2 to 40 carbon
atoms or at least one polyolefin comprising about 4 to
360 carbon atoms and having a terminal
copolymerizable group in the form of a 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 15

selected from the group consisting of:

(1)  an alky! 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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VWHAT IS CLAIMED I S: An oil -sol uble lubricating oi

addi tive conposition prepared by the process which
conprises reacting 5 (A)at | east one of the follow ng
copolynmers: (i)a copol yner obtained by free radica
copol yneri zati on of conmponents conprising: 10 (a)at

| east one nonoet hyl er{ cal |y 0 G ‘de of
nonocar boxyl i ¢ aci de(g}’ es e@]&’;{l%@?é{)@ffe&%ﬂeo 2

di carboxylic acid, anhydmoeoethyl@stadly unkanmodd mono- or

15(b) at | t 1-olefi i Si ' 2 4

ot b at oo 1 et GRS BR AR gBeut 1
about 4 to 360 carbon at %b&[‘ﬂorﬁ@%@ﬂ:%ﬁﬁk?f@d&@ﬁtuent contains
copol yneri zabl e group in the formof a vinyl,

vinyl idene or al kyl vinylfrosmbogricombont Hi sarbaresoms;
20t hereof; and (c) at | east one nonool efi n conpound
whi ch is copol ynerizable with the nononmers of (a) and

(b) and is sel ectedfy omgh hevBiyiboaamsdess cagborllic 28ds of
(I')an al kyl vinyl ether and an ally] alkyl ether

where the al kyl group i s fipyalplnuf(l 10 aheui§ carbon atoms;

di al kyl am no or al koxy substituted or is
unsubstituted, and containing fromabout | to about

40 carbon 30atons; (4R) an Nkl subsiineedamictogen-containing
N-al kyl am de of a nonoet hyl eni cally unsat urated nono-

or dicarboxylic acid of WW%B%POISP?‘B]%B'&& 10

carbon atons where the al kyl substituent contains

(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 mixtures thereof, provided that the olefin

employed is not the same as the olefin employed

in (i)(b);

(i1) a copolymer obtained by reacting compound (i)(a) and

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

(iii)  acopolymer obtained by (a) reacting compound (i)(a) with
compound (i)}(b) or (i)(¢) in a non-free radical catalyzed
reaction in the presence of copolymer (i) or copolymer (i1) or
both; or by (b) contacting copolymer .(i) or copolymer (i) or
both with the non-free radical catalyzed reaction product of

compound (i)(a) and compound (i)(b) or (i}{c); with

Lh
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Sfrom about | to about 40 carbon atons; (3) an

N-vi nyl car boxam de of carboxylic acids of from about

1 to about 8 carbon atons; 10(4)an N-vinyl . .
suf®t i t antlesdt o peloeber-abiphetiapming Gompeuad ax)eg g tgruary ammne
conpound; and (5)at |east one 1-olefin conEnisin% .
about  2gioup 2@ at erhtwo Bmeinsalaroups epchzapablené bebg rafied Wih at
15conpri sing about 4 to about 360 carbon atons and )
havi ng kast exarinprdcarbopdic peids prstsrsehegeasigs of lgast e dieprhpxylic
of a vinyl, vinylidene or alkyl vinylidene group or

m xt ur escidsharhedides,pr ostére thereof ot midwgeghearein enpl oyed

is not the sane as the olefin enployed 20in (i)(b);
(ii)a copolyner obtained by reacting conpound (O(a) .
and- c onﬁgmlué(ﬂa)ﬁ(‘&)?ﬂ addlitivig eompRsiion ©& Cg’fm A Whessdn F‘&’&fyé%r @
initiator; 25i)a copol ymer obtained by,ﬁa) reacting
conpoundior it by raartedwith adeashepe(robetpr Bipbily cempeygd gad
non-free radical catalyzed reaction in the presence
of copokdditianally itlotl) eidpast greesther pemPayRd 196t at gast PRy apgeyatic
contacting copolynmer (i) or copolynmer (ii) or both
Wit h t heompsnd papeble affpeing reeciadah iy d paptoat mPeyabPBdigepid or
of 30conpound (i)(a) and conpound (0O(b) or (O(c%'

with (Byethdrerdatr disadopdicypeidhmbydidesh aitsr shegiof. 06 (3) at least
conpound having a tertiary am ne groug and at | east

two funons dishtticgoonpndeardylcd babe eaged HiEh pdeasriet ed
with at |east two nonocarboxylic acids or esters,

t her eof moppcaghoxylisesasid arwgferdheraribendiqarhoxylis agig; anhydride or ester
anhydri des, or esters thereof, or m xtures thereof 2.
The | ubthesationtpizires edd). fwe(Donposition of daim 1,
wherei n copolynmer (i), (H) or (iii) is reacted with

at | east one pol yether aliphatic conpound and.

addi t i orhe luprigating oil agditiye comRetitienRe clmh & Whesh BB BF"
(2) at |east one aronatic compound capabl e of bﬁin%

r eact ed (B®h sad coneligrer Gher PBATRET (o WAoULre eqntpctzd with the
ester thereof, or dicarboxylic acid, anhydride or

ester t mepdise radispl camiyzed repiga Proguet of FoPNRY @@&ﬂ‘ﬂ) BARRpund
capabl e of being reacted with at |east one

nonocar KBsby py @(fgéli e presase et comperedsT(2) i car boxyl i ¢
acid, anhydride or ester thereof, or mxtures of (1),

2) or (3). . .
( )4. (Th)e lubricating oil additive composition of claim 1, wherein the polyether

aliphatic amine compound is derived from an aliphatic amino hydroxyl

compound.

5. The lubricating oil additive composition of claim 1 wherein the polyether
aliphatic amine compound is derived from t-butyl amine
dimethylaminopropylamine, N-aminopropylmorpholine,

diethylaminopropylamine, or diethylaminoethylamine.

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

aliphatic amine is derived from t-butyl amine.
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3. The lubricating oil additive conposition of claim

2, wherein in copolyner (iii)(b), said copolynmer (i)

or copolymer (H) or both are contacted with the

non-free radical catal yzed reaction product of

conpound (i) (a) and conmpound (0(b) or (0(c) in the .

presenceheiusiapeneiitadiizy compos)ionHf alenk @hclams il g 6 wherein the

oi | additive composition of claim1l, wherein the

pol yet hepPAYPEHACPRONIMCHE)-conpound is derived from an

al i phatic am no hydroxyl conpound. 5. The lubricating

oil additive conposition of claiml| wherein the )

pokyet hameatbridatihg oilamiditevecamymsifivn of awgrqnged dlaipem ! to 6 wherein the
st-butyl amne dj methyl am .ghopr opyl am ne,

N- ani noSPBYYIRHISFRBPIHY O3k et hyl ami nopr opyl am ne, or

di et hyl am noet hyl am ne. 6. The lubricating oil

addj tive.,cC 0Sj.ti o ..claim5...wh I .
poit et nameantaaes 8 afbinie PmbEr i Tl Pigsinypopotymer s
am ne.  phiyPIBSAl SREInEALY ek Péd radlidi datalpzedeemesn bf maleic
of any one of cfalrrB_I to 6 wherein the copolyner is
copol ynmemhydride 2@d pphasabubiencat i ng oi | additive
1conposition of any one of clains 1 to 6 wherein the
0SCopoI ymer is copolymer (ii). 9. The lubricating oil

addi tive composltio igLal 8f BnF BROLY BRfms 1 to 6 wherein the
A g SR %%?gﬁhﬁlé’%"?;?%?%@&?ree § 9h0 of fRaims 1 to
cat al yzeghpoBaedrii®comilyrtrad (@i anhydri de and
pol yi sobutyl ene. 10 10. The lubricating oil additive
conposition of any one .of. clains .1 to.6 wherein. 4 .
copbl-ymeihg %u%ﬁ%l‘%ﬁ’éradg‘iuivf")cf}mff.ﬁgi% 8t PP %1%16% 2 fo 10 wherein the
addi tive %%%M Bn®@fs Rt thecraipBoristiag b0
I¥herein the arooﬁgt]iac “compound is sel eﬂg?%d fromthe
group consisting of (a)an N aryl phenyl enedi am ne
represented by the fornula: R18 UN
(a) an N-aryiphenylenediamine represented by the formula:

.V /RZO
"\ \]

Rig

Rys is H, --NHaryl, --NHalkaryl, or a branched or straight chain
20 hydrocarby! radical having from about 4 to about 24 carbon atoms
selected from atkyl, alkenyl, alkoxyl, aralkyl or alkaryl; R(2Z)1e 1s -
NH,, --(NH(CH,) n)mNH;, --NHatkyl, --NHaralkyl, --CHa --aryl--NHy,
in which n and m each have a value from about 1 to about 10; and Ry
is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl, or alkaryl, having from

25 : about 4 to about 24 carbon atoms.

6l
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1,9 'R18 is H, --NHaryl, --NTalkaryl, or a branched
or straight chain 20hydrocarbyl radical having from
about 4 to about 24 carbon atons sel ected from al kyl,
al kenyl , al koxyl, aralkyl or alkaryl; R(2)19 is --
NH2, --(NH(CH2) 01- 9NH2, - - NHar al kyl, --CH2

--aryI %ﬂaﬁﬁgaval ue from
about to %’Bgl&f%w g?é%gr&@llg hydr oger? al kyl,
alkenyl al koxyl

25about 4 to ab
am nocar bazol e

Ro4

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:

O \

\ /\/>R
Ny ®

I

H
in which Ro3 is hydrogen or an alkyl radical having from about 1 to

about 14 carbon atoms; and

(d) an aminomercaptotriazole represented by the formula:
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in which R21 and R22 each i ndependently represent
hydrogen or an al kyl or al kenyl radical haying from
about 1 to about 14 carbon atons, (c) an

ani no-i ndazol i none represented by the formula: in
whi ch R23 is hydrogen or an al kyl radical haying from
about 0 ARithoddiiRinR 2 RLAERIbyARM fdrfhlan

ani no captotria ol'e represented by the fornula: an
anmi noper i m di ne represented“ﬁ% the formula: NH2 in
whi ch R24 represents hydrogegn or an alkyl radica
havi ng from about | to abo 14 carbon atons; an

aryl oxyphenyl eneam ne r by the formul a:

\
- R24
in which Ras represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;

) an aryloxyphenyleneamine represented by the formula:

at=vi

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,
atkenyl, alkoxyl, aralkyl or alkaryl; Rog is —~NH,, --(NH(CH)n)m NHa,
--NHatkyl, or --NHaralkyl, in which n and m each have a value from
about 1 to about 10; and Ry7 is hydrogen, alkyl, alkenyl, alkoxyl,
aratkyl, or alkaryl, having from about 4 to about 24 carbon atoms;

()  an aromatic amine comprising two aromatic groups, linked by a group,
L, represented by the following formuia:
Rag~_ /=~—73 — Raz
s — <
N\ L />_’ Ra4
/\\ / \ %
Rat™ v—, Yy Ras
wherein L is selected from —O-, -N=N-, -NH-, -CH,;NH, -C({O)NRs-, -
C(0)O-, -802-, -SO;NRy5- or ~SO,NH-, wherein Rag and Rog
independently represent a hydrogen, an alkyl, an alkenyl or an alkoxy

group having from about 1 to about 8 carbon atoms;
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wherein each Yi, Yo, Yaand Yy are independently N or CH provided
that Y; and Y, may not both be N;

Rig and Ry independently represent a hydrogen, alkyl, aryl, alkaryl,
aralkyl, alkoxy, hydroxyalkyl, aminoalkyl, -0OH, -NO,, -SO3H, -
$0;Na, CO-H or salt thereof, -NR41R42 wherein Ry and R4, are
independently hydrogen, alkyl, aryl, arylalkyl, or alkaryl;

~ Rs» and Ry3 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 -SOsNa;

R34 represents —NH,, -NHR3s, wherein Rjs is an alkyl or an alkenyl
group having from about 1 to about 8 carbon atoms, ~-CHo-(CHo)pn —
NH, or —CH,-aryl-NI1; and n is from 0 to about 10;

an aminothiazole selected from the group consisting of aminothiazole,

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

an aminoindole represented by the formula:
Ras

{ |

|

i

H,N

wherein Rsg represents a hydrogen, an alkyl or an alkenyl group having

from about 1 to about 14 carbon atoms;
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in which R25 is H --NHaryl, --NHalkaryl, or branched
or straight chain radical having fromabout 4 to :
about 24 carbon atons that can be al kyl, 10al kenyl

al koxyl, aral kyl or alkaryl; R26 is --NH2,

- - (NH(CHDOmM -- NHal kyl , or --NHaral kyl, in which n and

m eachghave thofompat 10; and R27
i's hydpggenaﬁm}{ PﬁT&EQ&Br@&ﬁ%

al ken oxyl, aral kyl, or
al karyl, having fromg,@b.ku'?/ L\ Rgp{—r@nz car bon

at ons; 15(8) an aromatic onprising two aromatic
groups, linked by a grou /gepresent ed by the

followi ng formula: R30j Y3 “My"wherein L is selected
from-0-,-NH, -CH2NH, -C(O)|NR28-, - C(0)0-, -SO2-,
-8021NR29- or -802Ni-, whertein R28 and R29

20i ndependent |y represent athydrogen, an alkyl, an

al kenyl or ameRikRYMeptoups Daivileg dikdeneatout hdvmg)abothto
about 8 carbon atons; 63 wherein each Y1, Y2, Y3 %goran

Y4 are i ndepeerdérrarbpnniosns @M Ryssehrersatsedrogeh aitp!
may not both nt
Coprcsenta Y BT Dot AR S e

al koxy, hydroxyal kyl, am noal kyl , - - - S031- 1,
- SMBNa, CX2H or salt thereo . 1%ine or 4-
and R4ZKnr e aithgaybiaad PX/"lPﬁVg?tHﬂ@ﬂ amé’lnﬁ’}ﬁ 91'1”’0 an

arylalkyl,  qpi@ddethide;
O an aminoquinoline;
(m)  an aminobenzimidazole;
(n) aN, N-dialkylphenylenediamine;
(0) a benzylamine; and
(p) a benzyl alcohol.

12.  The lubricating oil additive composition of claim 11 wherein the aromatic

amine is N-arylphenylenediamine.

13, The lubricating oil additive composition of claim 12 wherein the

N-arylphenylenediamine 1s N-phenylphenylenediamine.

14.  The lubricating oil additive composition of claim 13 wherein the N-

phenylphenylenediamine is N-phenyl-1 4-phenylenediamine.



10R32 and R33 independently represent a hydrogen, an
al kyl, an al kenyl or an al koxy group having from
about 1 to about 8 carbon atonms, -OH - S031-1 or

- SOBNa; The lubricating oil composition of CIR8Y! whysein sempagind Kipgp) of
-NHR35, wherein R35 is an al kyl or an al kenyl 15group
havi ng topoiymabOuis palytsobudpe UkviBg & puniteen aeeragasnolecular weight
-CH2- (CH2)n - NH2 or -CH2-aryl-NH2 and nis fromO to
about 10, Ehjromabanil ibohbardlel.sel ected from the
group consi sting of am nothi azol e,

am nobenzot hi azol e, am nobenzot hi adi azol e and

am noal kyl t hi azol e; 20 (i) an am noi ndol e represent ed
by 16.nhe fTbo¢ whiti@ting3i6compogitien ef GlalR8E wepeie Semumber average
hydrogen, an al kyl or an al kenyl group having from
about 1 ntotecalbowmiglit Mods Hom abdw 8] to abot&A0GM nopyrr ol e
represented by the fornul a: wher ei n R37
represents a dival ent allcylene group having about 2
to about 6 carbon atons and R38 represents a

hy dr.ogehe mbriakiky bil compmsitibabk@laint 1gwizangn Hewiumgerfavemage
about 1 to about 14 carbon atoms; (k)a ring

subst i t wiokdularweigs (st frometiowiDOG nabous Q8. as
nitroaniline or 4- am noacetanilide; 10(1)an

am noqui nol i ne;

18. The lubricating oil additive composition of claim 1 wherein (i}a) is a

dicarboxylic acid, anhydride or ester thereof.

19. The lubricating oil additive composition of claim 1 wherein (i)(a) is maleic
anhydride or ester thereof.
20. The lubricating oil additive composition of claim 1 wherein the monoolefin

of (i)<¢) is a 1-olefin.

21. A lubricating oil composition comprising a major amount of an oil of
lubricating viscosity and a minor amount of the lubricating oil additive
composition prepared by the process which comprises reacting
(A) at least one of the following copolymers:

0 a copolymer obtained by free radical copolymerization of
components COmMprising:

€)] at least one monoethylenically unsaturated Cs-Cos
monocarboxylic acid or ester thereof, or C,-Cy; dicarboxylic
acid, anhydride or ester thereof;
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30

‘anmount of an oil of | ubri ¢cEAHY

(m an am nobenzi m dazol e; ‘ (n) a N,
N-di al kyl phenyl enedi am ne; 15 (o) a
benzyl am ne; and : (p) a benzyl al cohol.
2012. The lubricating oil additive conposition of
claim 1l wherein the aromatic amne is

N-aryl phenyl enedham ng.;.13. € 1o LB 2 to 40 carbon
addi tive conposi ‘tb?on %‘%Ie%ﬁ%gflgnﬁ%é%e% I{ggae ) _O ¢
N- aryl phenyl enedi ani natoirs dx-ap feastying pelypledmendimprising. about 4 to

25 14. The lubricatin il additive,conpositiaon.of
claim 13 wherein the %@%@PBH@WI@Q%@%%%@WI al
N-phenyl - 1, 4- phenyl enggii ApnREzabldl@oud iethk did 684 Vingl,

oi |l conposition of Cai'm1 wherein conmpound (i) (b) of
copol ymer (i) is pol yvawhdesner digivinylidenpugrap or mixtures
aver age -nol ecul ar wei %get &M# of from about 112 to
about 5000. 16. The | Ca '%g oi | conposition of

Cl ai m 15 wherein the nunber average nol ecul ar wei ght

(M) is fromabout 500 to about 3000. 17. The . .
| ubricating oil f,fﬂnpé%lwtmeémOWEﬁmCQBlWH‘é‘r@Whﬁ%e

number average Mo’ ec Ul BliaRhiolliic (Mhind BohdQER AR eHland (b) and is

1000 to about 2500. ricating oi ive
conposi tion of cl ai medlewbé f@nntheigd@jp domsiating of:

di carboxylic acid, anhydride or ester thereof. 19.
The lubricating oil additive conmposition of claiml

wherein (i)(a) is malejc hyEl Va8 Bthe£sidein 41 f ether where
20. The lubricating 5ﬂ ?gll t?)f/gg@onpositi on lg? claim |
1 wherein the nonool ef i n ahe @iky{ grpup ss hydtoxyl.emino, dralkylamino

A lubricating oil conposition co I.Si.ng a. nmjaqr.,. _
SRRBRY g P AP and

amount of the [ubricating Qintaiddgifol/goad MPsidut 90 carbon
prepared by the process which conprises reacting

(A)at |east one of the fol#temeng copol yners: (i)a
copol ynmer obtai ned by free radical copol ynerization
of

2) an alkyl amine and an N-alkylamide of a

monoethylenically unsaturated mono- or
dicarboxylic acid of from about 3 to about 10
carbon atoms where the alkyl substituent contains

from about 1 to about 40 carbon atoms;

(3} an N-vinylcarboxamide of carboxylic acids of

from about 1 to about 8 carbon atoms;

(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
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conmponents conprising: (a)at |east aone

nmonoet hyl eni cal | y unsaturated C3-C28 nonocar boxyli.c

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

anhydride or ester thereof; (3)at |east one 1l-olefin

conprising about 2 to 40 carbon atons or at_| east one

pol yol ef i n conpri si ngerdibeving a erBingePeliPeFILls SHNE g

having a term nal copol ynerizable group in the form

of a vinyl, 5vinylidefeenef a =gl vinyideps ordabvigylisgpe gpur

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

monool efi n conmpound whrineiKtures teasens) Ryeadad Aags (s olfin smploged

mononmers of (a) and (b) and is 10sel ected fromthe

group consisting of: BDptthe sanieys the ogfin eapinyed wdbban

al lyl al kyl ether where the al kyl group_is hydroxyl,

ami no, @aial ky Fopelymsr obtained by reacting compound (i)(a) and

or al koxy substituted or is unsubstituted, and

15cont ai ni ngedmuomb@Yn the prsscapvfia 78 TdiiabBHiEeneHs

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

nonoet hiilileni &eadrolmenekizingdabye@) Teedine comPRpd{i¥arhtxy| i c

acid of fromabout 3 to about 10 carbon atonms where

the al kyl submounkixblen(da) e topdier sadisat catelyzed waggigp in

40 carbon atons; (3) an N-vinyl carboxam de of

carboxyl i ¢ aBicasesefce gbdopelrmabGLar cppalanes bip A betheog by 6y

at ons; '
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 (i)(c); with
B at least one polyether aliphatic amine compound having a tertiary amine
group and at least two functional groups each 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.

22, The lubricating oil composition of Claim 21, wherein copolymer (i), (ii) or
(iii) is reacted with at least one polyether aliphatic compound and
additionally with (1) at least one polyether aromatic compound or (2) at least
one aromatic compound capable of being reacted with at least one
monocarboxylic acid or ester thereof, or dicarboxylic acid, anhydride or ester
'thereof, or (3) at least one aliphatic compound capable of being reacted with
at least one monocarboxylic acid or ester thereof, or dicarboxylic acid,
anhydride or ester thereof, or mixtures of (1), {2} or (3).

23. The lubricating oil composition of claim 22, wherein in copolymer (iti)(b},

said copolymer (i) or copolymer (ii) or both are contacted with the non-free
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(4) an N-vinyl substituted nitrogen-containing

het erocyclic conpound; and 30(5)at |east one l1l-olefin
conprising about 2 to 40 carbon atons or at |east one
pol yol efi n conprising about 4 to about 360 carbon

atoms angd havi term nal._copol yner | e gro LI ¢

the for fRgeal 5at9{;%§;f‘r’eaw%moggﬂé# SP%B‘I’WZ@&I) 39? F%ﬁﬁ%ﬁn‘a (D) or
group orgyH) Xt the st ARbmpdhems gedridiat the olefin

enpl oyed 1S not 'the sanme as the ol efmenpl oyed in

(i)(b); (ii) a copolynmer obtained by reacting .
codoundTife fubricatinl oonpoupeiion I9f dny enveohclsmpdd &F 23 wherein the
a freeradical injtiator; or (illi co [ ottt .
bt ai nedpfgyet@eg)alﬂpb%"& TR BH%%S( @?HQSGH%%‘EE% BRI fomo hydroxyl
(i) (b) Ofyhpoud) in a non-free radical catalyzed :
reaction in the presence of copolyner (i) or

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

co yme i), Or ,.COPG £ (L i-t R, - S
ot oo ok BERS) Yool fouBpb e it 1o 25 wheren te
conpoundp§i9éthir AfpHateOmRRIgRA{po)id)s derivédiron;t-butfl Amine

(B)at | east one pol yether aliphatic am ne_ cgnpound

avi ng adimesthylamipoarpyamype -aaracperyeagmhotig,
19

unct i onﬁie\%l%ﬁe%ﬁﬁi%rg?gﬁm%?&%p hfbﬁgflmﬁﬁb&ﬂy%ﬁﬁ% ed with

at | east ono oxylI’c aci ds or esters thereof,
or at least two dicarboxyli ¢ acjds, hydrides, or . .
o5t 265 1 fbe bR gl STTRtom et o ZDhei e pofether aliphati
| ubri cat i Bgn Ok e SOIRh LR 1Qhikd. ai m 21, wherein
copolymer (1), (i1) or (iii) 1s reacted with at |east
one pol yether aliphatic conmpound and additionally

it 1) lieast ..one..pql her ar fi d,or, o th,
185) 2t | ohby AR PR P P B NGy R CHR, bl SPCPARRTA o 26 wherein the
react ed wedpgdlwaheri€agiol@ner @pnocar boxylic acid or
ester thereof, or dicarboxylic acid, anhydride or
ester thereof, or (3) at |least one aliphatic conpound
capajy € o iftf i i ims 21 to 26 wherein th
rmng%ﬁar bo%??g%cﬁhgggl?ggw E)Bt g%réefg?@ grggfc%?lggxy} i 8 wherem the
aci d, anhydsoigia eofs cepdiymerlfgy.eof , or m xtures of (1),

2) or (3). 23. The lubricating oil conposition of

aim 22, wherein in copolyner (iii)(b), said

COpo b?ﬂg rhd ?\ﬁpﬂEatﬁx%Ebglld?{:{gﬁg;fos(th QIR »@lﬁ&@iﬁ%@f)(ﬁ?ﬁl@ﬂ?i} is

with non-free catal yzed reacti on product *
of conpoupdyPTRSH), chtuinalonpthgritte(rddibd] cotalyzod taction efraaleic
presence of canponents. r (3). 24. The
Iubricatiﬁﬁmﬁwggéﬁﬁﬁﬁgﬁég%ﬁﬁ@F'any one of claims 21

to 23 wherein the 5polyether aliphatic am ne conmpound
is derived froman aliphatic am no hydroxyl conpound.
25. 3he | (ibeilctdatigg odil coompeiioni ohamf caayofodeinof 21 to 26 wherein the
clains 21 to.23 wherein thfu ol yet her aliphatic am ne
conmpound FQWHEPFV§8OW#Eﬁ?EIBﬁtyI ani ne

10di net hyl am nopr opyl am ne, N- am nopr opyl nor phol i ne,

di et hyl am nopr opyl am ne, or diethyl am noet hyl am ne.
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26. The
wherein
t-butyl

of any o
I's copol
of 3&ny o

| ubricating oil conposition of claim 25, _
the pol yether aliphatic amne is derived from
am ne. 15 27.The lubricating oil conposition
ne of clains 21 to 26 mherein t he copol yner

(i). 28, The lubricating oil _c osjtio .
e BiOEHRENS112 SOMBOTROR R O &F %Syiﬁ & 30 wherein the

i's copol b S nSkdne of
compost (Ot by B § HlpdO8 ek ERhlp Bn hine
pol yPI BSA, obtai ned by the free radlcal catal yzed
reaction of maleic anhydrlde and pol yi spobu

%%Iene
30. The |@bri ciagyiphanylearpigniing waresntehyy éoraffula

clains 21 to 26 wherei e copol yner i ey
(iii). 31.The Iubr|¢.t|ng o|| conposit'on of<any one
of clainms 22 tm;360—v¥nerein the conz:;hd IS
sel ected fromthe group con'lstlng of : )an/y

N-aryl phenyl enedi am ne=epresented by th l mul a:
-1R20 5R19 RIBis H -NHaryl, --NHal karyl, lor a
branched or straight chain hydrocarbyl rathaJ havi ng
from abo

alkyl, a

o RO PR PN B LA, S e

is -- NH2, -- h%@ig}ﬁ)a&l;%vmg Nﬂﬁla&ytht 4 to-abiblar2d! dayblon atoms

--CH2

10

15

selécted from alkyl, alkenyl, alkoxyl, aralkyl or alkaryl; R(2hs is -
NH, —(NH(CHy) n)mNH;, ~-NHalkyl, --NHaralkyl, --CHy --aryl--NHa,
i:n 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.

(b)  aminocarbazole represented by the formula:
/

N

|

H

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

alkyl or alkenyl radical having from about ] to about 14 carbon atoms,
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10i n which n and m each have a value fromabout 1 to
about 10; and R20 is hydrogen, alkyl, alkenyl,

al koxyl, aral kyl, or alkaryl, having fromabout 4 to
about 24 carbon atons. 15(b)am nocarbazol e
represented by the fornula: in which R21 and R22
each i qasalep%pla@ﬁhbynda@@mmeneprhsedtedggnh@formwa| kyl or

al kenyl " radi cal having fromabout 1 to about 14
carbon atons, in (ch R23 | gen or an al kyl
radi cal having from ear bon at ons;
and (d) an am nonercaptotri esented by the

al kyl radical haying ro Ito about 14 carbon
atons; (1)an aryl oxypheftyl eneam ne represented by
the forrmula: 5in which 5is H --NHaryl,
--NHal karyl, or branchedor straight chain
in which Ry is hydrogen or an atkyl radical having from about 1 to

about 14 carbon atoms; and

(d) an aminorﬁercaptotriazole represented By the formula:
N NH,
SH /\lr
| .
N/

H

() an aminoperimidine represented by the formula:

— Ra

=

in which Ras represents hydrogen or an alkyl radical having from about

1 to about 14 carbon atoms;
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r adi cal

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)n)in NH2, - - NHal kyl ,

or --NHaral kyl, in which n-and meach have a val ue
fromabout 1 to about 10; and R27 is hydrogen, alkyl,

al kenyl ,

al koxyl, 10aral kyl, or allcaryl, having from

about 4 to about 24 carbon atoms; provided that when
R25 i s hydrogen or a branched or straight chain

r adi cal

h
T e A fefuge, o

al karyl ,
- CH2- (C142) . - NH2,
aromati c anmi ne co
by a group, L, ¢

R30 Y3 ) R31 yi 32 (

t hen R26 Ye111NH2,
an :
ps, |inked

g formul a:

Rag
in which Rys is H, --NHaryl, -NHalkaryl, or branched or straight cham

radical having from about 4 to about 24 carbon atoms that can be alkyl,
alkenyl, alkoxyl, aralkyl or alkaryl; Rag is --NH,, ~-(NH(CHz)y)m NHa,
—NHalkyl, or --NHaralkyl, in which n and m each have a value from
about 1 to about 10; and Ry7 is hydrogen, alkyl, alkenyt, alkoxyl,
aralkyl, or alkaryl, having from about 4 to about 24 carbon atoms;
provided that when Ros is hydrogen ora 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)n)mINH;, -CH-(CHy)y —NH), or ~CHp-aryl-NH,.

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

represented by the following formula:

R Y3
PN X~
L
Rai Y1—Y2

wherein L is selected from —O-, -N=N-, -NH-, -CH;NH, -C(O)NRys-, -C(0)O-
, ~SOs-, -SO;NRyg- or —SO,NH-, wherein Ryg and Ry independently represent

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

about 8 carbon atoms;

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

T2
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wherein L is selected from-0-, -N=N-, -NH, -CH2NH,
-C(0) NR28-, -C(0)YO 20, -S@2-, -S02NR29- or --802NH,
wherei n.R28 and R29 i ndependently represent a '
hydr ogen, an al kyl, an al kenyl or an al koxy group
havi ng from about 1 to about 8 carbon atons;

wher ei n eacR, ¥Ying RY{ind¥per@BA1ly fep@dsBnt J RIS SATk 1,Qdlkaryl,
CH provi dedhéo\S%nhaE?IYIﬁ }glend Yzyrrapaf nIcl)t bot h” be l\};']ymgso Y

and R31 i ndepdnliettdxy, hedroszakyl, aminpdikgh e, dNRy-S0sH, -

aryl, al karyl,..ar I | kox droxyal kyl
am'ynoal kyl , gb@g &Rg,of S%Oé‘fre\{’f’ ’Rﬁﬁg&f’\éﬁer&ézlﬁlgfldgﬁ gre
t hereof , - NR4{k eMﬁhﬁkrB%Eiﬁiblm,Chrﬁéaryaﬂleyl, or alkaryl;

y ,

i ndependent |y hydrogen, a [, ary aryl al kyl , or
al karyl; 5 R32 and R33 i ndependently represent a

hydr ogen, amp _al ki, - I

havi ng fr omﬁé %nlﬁityﬁﬁ "?%pg%%gl? ¥§eégésre§g%ﬁ%ct§g%%f{, ! %?l,_an alkenyl or
S031-1 or - gRBMNaxy §RRphaveny ksambsut-INb2boutNHRBBn atoms, -OH, -
wherein R35 is an allcyl or an al kenyl group having

from about BCH ApBNE carbon atoms, -CH2- (CH2),, -

NH2 or -CH2-aryl-NH2 and n is fromO to about 10;

an am not hi azol e sel ected fromthe group consisting

of am not hi zplepresdBanNiobeWAB4shivhgreineRss is an alkyl or an alkenyl
am nobenzot b a2 o AN T "ot § PAcBYh Sbms, -CHo-(CH)a -

NH; or —CI;-aryl-NH; and n is from 0 to about 10;

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

aminobenzothiazole, aminobenzothiadiazole and aminoalkylthiazole;

(i) an aminoindole represented by the formula:
Rag

i/

HoN i

N

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:

Rag—~_¢/ W ~Ra;—NH,
{3
T .

H
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(Oan am noi ndol e represented by.the fornmula. R36
wherein R36 represents a hydrogen, an al kyl or an
al kenyl group having 20from about 1 to about 14

car bon atoms an am nopyrrol e represented by t he

or oup. havi ng SIEGE R> EaraRuE e afbitet Bk Halheghfu 2 o

represents aahymdreEsbon &6malakdl [Ripfepheras khp%og@rr,aulalkyl or an
havi ng from about 1 to about 14 carbon atons;

k) a
ring substit aiksaybgroupbaviasiftom abpuhhite phpait 1&1%‘1‘?‘"%"0‘“5
‘nitroaniline or 4- aminoacetanilide; (I)an
am noqui nol i ne; 10(m an am nobenzi m dazol e;
gJn) a NN dlaah bupenyddastadisabatinged aniline, such as m(rma)m]ane or 4-

benzyl am ne; 15 - (p) a benzyl alcohol.
32. The | ubrlaé@flpwt@ﬂlldeconpo& tion of claim 31

wherein the aromatic amine is Naryl phenyl enedi am ne.
20

3] an a.minoquinpline;

10 (m) an aminobenzimidazole;
(m)  aN, N-dialkylphenylenediamine;
(0) a benzylamine; and

15
(p)  abenzyl alcohol.

32.  The lubricating oil composition of claim 31 wherein the aromatic amine is N-

arylphenylenediamine.
20

33.  The lubricating oil composition of ¢laim 32 wherein the

N-arylphenylenediamine is N-phenylphenylenediamine.

34. The lubricating oil composition of any one of claims 22 to 33 wherein compound

25
weight (My) of about 2300.

35.  The lubricating oil composition of Claim 34 wherein compound (i)(b) of

copolymer (i) is polyisobutene having a number average molecular weight

30 (M,) of from about 112 to about 5000.

74

()(b) of copolymer (i) is polyisobutene having a number average molecular



33. The lubricating oil conposition of claim32

- wherein the N-aryl phenyl enedi amne is
N- phenyl phenyl enedi am ne. 34. The | ubricating oi
conposition of any one of clains 22 to 33 wherein

oA s o PR Myt

about 2308ecuBp welfif rlfﬁﬂﬁw&nqobt@wsoao on of
Claim 34 %ﬁgre?ﬁ conpoggd (O(b) of copolymer (i) is

pol yi sobut ene havi ng a nunber average nol ecul ar

i.ght .of. f bo
\'/I'vﬁle% tu br%i%%mf}?%{lgg Eﬁ ?8&}88%1%1? ﬁCLaﬁmé%g%ﬂ{rﬁrgg %%1 un%@r average
sthe nunhggieang @&gmr(gk gwﬂr@{h ABBIIII00 (d/About 3560. om
about 500 to abou 00. 37. The lubricating oi

conposition of Claim36 wherein the nunber average

mohgcul amewebahiingMa tgnfdsiiprabbaty &R0 damdub 37 wherein (1)(a) is a

2500. 38. The lubricating,oil osi tion of any one

of cl ai ricaghoxydicapidpiap Wﬂ%?ﬁ%@éqhQFQ§ di car boxylic

acid., anhydride or ester thereof 10 39. The

Iubricating oi | conposition of claim38 wherein

(§ s ! enﬁlb% gtm%n%}/gd’ﬂg esitﬁfr#(ﬁ%tleﬁﬁl Jheh&eh (Y 1sT1'ﬁ§1elc anhydride
cat osition of any one of clalns

to 39 mhsf@mﬁthaeomnnoolefin of (O(c) is a l1- olefln

15 41. A method of nmeking a lubricating oil additive

conposi tion which conprises reacting (A)at |east one

of ‘40he fThd dmbmgttmgp@l yomnesitien ¢foany ope| §inglpims 21 to 39 wherein the

obt ai ned b 1[31% [f?i?cflsaf- pel ymeri zation of

15
41. A method of making a lubricating oil additive composition which comprises
reacting
(A)  atleast one of the following copolymers:
20
(D a copolymer obtained by frec radical copolymerization of
components comprising:
() at least one monoethylenically unsaturated C3-Cag
25 ~ monocarboxylic acid or ester thereof, or a C4-Cas
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
30 360 carbon atoms and having a terminal

copolymeriiable group in the form of a vinyi,



10

15

20

25

30

conmponents conprising: (a)at |east one

nmonoet hyl eni cal | y unsaturated C3-C28 25npbnocar boxylic
acid or ester thereof, or a C4-C2g di carboxylic acid,
anhydride or ester thereof; (h)at |east one 1l-olefin
conprising about 2 to 40 carbon

atons or at |east oneyvipgideat of hlkycdnplident pepupluhixthres
to 30360 carbon atons and having a term nal

copol yreri zabl e gr oupheisof §8df orm of a vinyl,

vinyl i dene or al kyl vinylidene group or m xtures
thereof; and (c)at |east one nonool efin conpound
whi ch i s 5copol yferi zalat s iohdvdefimerongrsd othidhals

and (b) and is selected fromthe gro consi st of

(1) an al kyl vinyl etmImlzaE‘ea%ﬂwﬂgmwme&#Q%and(b) and
where the alkyl gr Oupis'sae&)égwihe AR WRpsisting of:

10di al kyl ami no or al koxy substituted or is

unsubstituted, and containing fromabout 1 to about
40 carbon atons; (2)

al kyl,. am.n nd_a
N-al kyl ani de of a 15rf§Eoet ﬂ‘i//?lgﬁ ‘E‘I&ﬁl@‘eﬁﬁgg?ﬁﬁlgleag(ﬂ ether
nono- or where the alkyl group is hydroxyl, amino,
dialkylamino or alkoxy substituted or is
unsubstituted, and containing from about 1 to

about 40 carbon atoms;

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

contains from about 1 to about 40 carbon atoms;

(3)  an N-vinylcarboxamide of carboxylic acids of

from about 1 to about 8 carbon atoms;

(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 alky]

vinylidene group or mixtures thereof, provided
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di carboxylic acid of fromabout 3 to about 10 carbon
atons where the al kyl substituent contains from about
.1 to about 40 carbon ato

N-vi nyl car boxani de of &4t 89G$ @%QS?ﬁés%FﬂFﬁﬁﬁ?ﬁﬁ%ﬁ?bﬁn
1 to about 8 carbon atons; (4)]§g N-vi nyl substituted
ni t rogen- cont ai ni ng heF%P%%?k$ﬁ Eonpound; and 25 (5)
‘at | east_one 1-o]lefin conprising about 2t % car bon
at ons ofidat F@&@bnﬁﬁ@mﬁ%qygﬂ@WWﬁgEHWﬁW?%lﬁéaﬁ out 4
to about 360 carbon_atons and having a ferm :
copol ymer i zaBePoyriid) ithths preprace %frari‘?gfi‘ifr adécamnﬁwor o
vinyl i dene or al kyl vinylidene group or m xtures

t her eof {iithr o% P%’@B’me{ RBteinedhy G) BRTIRE APPSRV iftbt
the sane as the olefin enployed in (i) .
copol ymer ob¢amaoEed B¥b}‘§g}@)(° %/ﬁlg'“ 11’5’8?‘?&5’(8 Eﬁﬁld‘a%‘@(a&)z %\Wﬁ"“‘m in

conmpound(i)(b) in the presence of a free ra

initiator; ofteprasence gf capplympri} orGpRlYHE 4 f‘g or by (b)
reacting conpound (0(a) with compound, (b) .or

in a non-fr eeom@avg:%ﬂwéwaKiyzréf&pfrl@a%rt(}lb%)bpﬁ "f‘ﬂ]ethe onthee
presence of copol yner é ) or c z aor bot h;

or by (b) cordietdalyzedpariordro J@Ff)o 5?%%% iy end eppgound
or both with the non-free radical catalyzed reaction

product of cEPLURBCE0TEY and conpound (i) (b) or

(0(c); with (B)at |east one polyether aliphatic anm ne
cofBbundt Irastensgolyether alivhatip agiicrOmpPdiaYAg2 gy amne
two functional %ﬁoups each capabl e of being reacte g
with at grosnsged atigsstiyn Senshonsk giones cagl @rably ofdging reacted with at
thereof; or at |east two dicarboxylic acid

anhydr i drasttwe mopesegiosylorasids OF estest DerPodt oirad keaftt s diggrboxylic
42. The nethod of making the lubricating oil additive
conposi efidh apitydiiiies; negers %@ﬁé}rﬁllméﬂﬁw ( i ) (ii)

or (iii) is reacted with at |east one poly

al #phat iThe petkpdeftaakirgithe Sbricatne gil P§d1W%°ﬁmP?%‘t1°8t°f gl
one polyether aromatic compound or at | east one
aromat | M@@W@Bﬂﬂn@d@aﬁl)@ngﬂ) ip esarfed Wéiaetﬂ@at qfe PALyeper

| east one nonocarboxylic acid or _ester thereof, or

di car boxiiphatic easneuncyanadeivgeallyrvidd{ kat 1%@?%5?1%%? agogiatic
at | east one a|lfhatIC conpound capabl e of bej

r eact ed c@inpgund or (23 aideashpre ATABICAPHBUPL cEpable |08b?3’i‘g reacted
ester thereof, or dicarboxylic acid, anhydride o

ester t Wethebieast gpe mpyqcarbexylisfacid py estqr heresy, of éacarb@g/hc acid,
The method of making the lubricating oil additive
conposi tankrigs orsistar therept, ondFa pidpast o alipfisle Germround capable of
(iii)(b), said copolyner (i) or copolynmer (ii) or

both ar dcinermasicd wifh i terst pretoRsRerPPREC pedipicesier thereof, or
catal yzed reaction product of conpound (0(a)
conpoundiiqarbogtic asid, fdyenide ay eptprehpplsB s OEG MS%}% &
(2) or (3) 44. A nethod of inproving soot

di spersancy or sludge di spersancy or both in an

i nternal conbustion en%wne whi ch conpri ses operatlng

t het3e T methadl pfmaities the Bibriesiing ng additivecompotion ¢ laim 4
conprising a major amount of oil of |ubricatin

Vi scogibieseingn dopetynest {iéab), vaid serslpmer 6§ orgepol mm(rlg%ﬁhowgare

oi | additive conposition 50of claim1.
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) or (3)
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- al koxyl, aral kyl or a

10

15

20

25

45. The lubricating oil additive conposition of claim

11, wherein the aromatic conpound is an aronatic

am ne having the following formula R2c) | R19 10Ri g

is H --NHaryl, -NHalkaryl, or a branched or straight

chai n hydrocarbyl radical having fromabout 4 to

abgut 24,e@bH Qﬂin%rgﬂiﬁﬁ E@ét@%ﬁ;ﬁ%lagé}f)@ﬂ s&]ld%ﬂfl_gispaiskxﬁﬂ)dr Jboth in an
aryl; IS --NH2, ) .

- - ( NH( @#2pal, coptbulgign enginm)rébﬂch gPmpisayQRETRIRG fhe engipppvith the

--arylsNH2, .in .which n.an l et ot
about . TEEeame! e F s SR e ol of il Aiicaing
al kenykiscadityQxi lan effeatikydmouhbof thallikaicyting bidwddigve commposition
about 4 to about 24 carbon atons. 46. The | ubricating

oi | adéf¢lpyelconposition of Caim 11 wherein the

aromati c conpound is an aromati c am ne having the
foll owi ng fornul a- 20wherein L is selected from .

- @5, - NhbHybrichithg oid rddiv2éddnpdRiticand cR@1 lilndberehidhbe aropatic

represent a hydrogen, alkyl . aryl aryl .. aral kyl,
11 Koxy COMpALS angthiacina Ry te ol s Bt

-NR41R42wherei n R4l g R42 are i ndepe Rao
hydr ogen, al kyl, ar/' ‘\ [, . 25 R32
and R33 i ndepgsader : Hy , A&n al kyl,
an al kenyl or an al koxy gyoup havi ng out | to
about 8 carbon atons,—6f~-OH 78 R34 r sents

-NH2, - NElI R35, wherein R35 i§ an al kyl orl an al kenyl
group having fromabout 1 to about 8 car JUA at ons,

- CH2- ( = f.ﬁrﬁ%—gf ¥t 3 DERCRAGrRrhishi M By dkSearbyl
about ?l%%bVI ed 1 hat eh R34 1S -NﬁRSg%ahereH%I d
R35 i s radicallbayingdronanbait keaypbouj2dwpriionatames fetested s atkyl,

1 to about 8 carbon atons, then, eit L hS:7 _
" or- rakongh afigoyprfled O wenorS e AN P R
| east q@RaR(1, RAHARKRY 21, hydr-oge) in hick3andim B3 Hase a value
OH.

from about 1 to about 10; and Ry is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,

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

46.  The lubricating oil additive composition of Claim 11 wherein the aromatic

compound is an aromatic amine having the following formula:

RBD\ anr—— —— /R32
<\ L />iR34
R / } \ /\\R
31 33
wherein L is selected from —O—, -N=N-, -NH—, or -CH,NH;

R and Rs; independently represent a hydrogen, alkyl, aryl, alkaryl, aralkyl,
alkoxy, hydroxyalkyl, aminoalkyl, -OH, NO; o1, -NR4; R4 wherein Ry and
Ry, are independently hydrogen, alkyl, aryl, arylaikyl, or alkaryl;

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

alkoxy group having from about 1 to about 8 carbon atoms, or -OH;
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47. The lubricating oil additive conposition of Caim
11 wherein the aromatic corrpound IS

4- benzoyl am di yani |
N RO 1 T RS 48 aﬁkyﬁg w&em@gwa §dng from
addi tive conposition of 1 ma.tl

c BB b SSHPDE ST el M LD P G Fom
addi tive conposition of O aim45 wherei n t he arorratl c
cotdbfE s N phenyl - 1, 4- phenyl enedi ami ne. 50. The

| ubricating oil additive conposition of C aim46
wherein the aromatic corrpound IS

4- (4-ni trophenyl I I

S ProvHe BEIBTEE et noVER: WAt K & BABLE T ADRY ERED Lpvine

46 wh th t d

A GOBRPTATINSOES APy %F%%he%es# O RO NS o B or

MAKI NG THE SAME ABSTRACT OF TH ‘?@L URE An Ree i
gt Olb]i?‘i” or Rs;z is

oi RadoPHsr eNRuBrivhstein ) laitong g

preg[rared by the process which conprises reacting a
ymer, with at | east one polyether aliphatic
am ne 5 conpound.

47. The lubricating oil additive composition of Claim 11 wherein the aromatic
compound is 4-benzoylamine—2,5—dimethoiyaniline or N-(4-aminophenyl)

acetamide.

48. The lubricating oil additive composition of Claim 11 wherein the aromatic

compound is 3-nitroaniline.

49. The lubricating oil additive composition of Claim 45 wherein the aromatic

compound is N-phenyl-1,4-phenylenediamine.

50. The lubricating oil additive composition of Claim 46 wherein the aromatic

compound is 4-(4-nitrophenylazo)aniline or 4-phenylazoaniline.

51. The lubricating oil additive composition of Claim 46 wherein the aromatic

compound is 4-phenoxyaniline.
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A LUBRICATING OIL ADDITIVE
COMPOSITION AND T
OF MAKING THE SAME MRTHOD

ABSTRACT OF THE DISCI.OSURE

An oil-soluble lubricating oil additive composition prepared by the process which
comprises reacting a copolymer, with at least one polyether aliphatic amine

5  compound.
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