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BACKGRO OFTHEINVENTIO
The viscosity of oils of lubricating viscosity is generally dependent upon - -
temperature, As the temperature of the oil is increased, the viscosity usually
decreases, and as the temperature is reduced, the viscosity usually increases.

20 The function of a viscosity improver is to reduce the extent of the decrease in
viscosity as the temperature is raised or to reduce the extent of the increase in
viscosity as the temperature is lowered, or both. Thus, a viscosity improver
ameliorates the change of viscosity of an oil containing it with changes in
temperature. The fluidity characteristics of the oil are improved since the oil

25 maintains a more consistént viscosity over a wider range of temperatures.

- Viscosity improvers are usually polymenc matenals and are often refen'ed to :
as viscosxty index improvers and sometimes as mscos:ty modiﬁers ' '

Ester group containing polymers are well-known additives for improving the
fluidity characteristic of lubricating oils. Polyacrylate, particularly polymethacrylate

30  ester polymers, and esterified carboxy-containing interpolymers are well-known and
are widely used for this purpose.



Di spersants are also well-known in the lubricating art. Dispersants are
enpl oyed in lubricants to keep inpurities, particularly those formed during
operation of machinery, in suspension rather than allowi ng themto deposit
on the surfaces of parts contacted by the lubricant. 5 Wk:’r)u@ jzonal

addi tives tWROVPREi de both viscosity inproving properties and di spersant
properties are |likewi se known in the art. Such products are described in
nuner ous publications including Dieter Kl amann, "Lubricants and Rel at ed
Product s", Ver | agDisheasants mbﬂst( y@ﬂ@owgpnltasmwan@w SHispprsents ared R K.
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139- 164; and W ne " Qynt ¢ Ols and Additives for
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fluids has beﬁﬁlnbymfeﬁneéj | ow tenperature perfor mance, the current

requi rement approximating a naxi num Brookfield viscosity of 20,000
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hindered phenols, sulfur compounds, certain aromatic amines and the like.

It is desirable that the viscosity improver or dispersant viscosity improver not
adversely affect the low-temperature viscosity of the lubricant containing same.
20 Frecjuenﬂy, while many viscosity improvers or dispersant viscosity improvers
enhance the high temperature viscosity characteristics of lubricating oil, the low
temperature properties of the treated Jubricant become worse.
Lubricating oils are frequeﬁtly used in environments that promote oxidation,
so it is desirable to manufacture products for use in lubricating oil compositions that
25 do not undergo defrimental degradation under prolonged operating conditions in
severe environments. ' '
One of the major requirements for automatic transmission fluids has been
improved low temperature performance, the current requirement approximating a
maximum Brookfield viscosity of 20,000 centipoise, and more stringent future
30 requirements as low as 10,000 centipoise at -40°C. The viscosity modifier may
comprise a significant proportion of the total additive system employed in an



r WO 01/04242 PCT/ USOQ 18503 automatic transm ssion fluid and can have a
maj or i npact on the |ow tenperature performance. Low tenperature ° '
performance characteristics are also desirable in other applications such
as in gear_lubricants. The copolyners of this invention useful in
many ot herWPKM2Eat i ng oil conpositions including, but ngéﬁ}l?driﬁ}lﬁ?j to 5
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and will in part appear hereinafter. Various pour point depressants,
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primarily been organic polyners, ; sone nononeric substances such
as tetra (long chapthemdlisct js toi provide movel pdditiye concenttatesropntsjning multihne, and
pent aerythri
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Yet another object is to provide lubricants having improved dispersant and
viscosity properties. _
A further object is to provide lubricants having improved oxidation
propetties.
20 - Another object is to provide additive concentrates for lubricanté, which
additive concentrates contain esterified interpolymers that are resistant to shearing.
" Other objects will in part be obvious in view of this disclosure and will in
part appear hereinafter.
'Various pour point depressants, additives which reduce the temperature at
25  which oil will flow freely, have been developed and those to reach the commercial
market have primarily been organic polymers, although some monomeric substances
such as tetra (long chain alkyl) silicates, phenyl tristearyloxy-silane, and
pentaerythritol tetrastearate have been shown to be effective. Presently available
commercial pour point depressants are believed to be represented by the following
30 types of polymeric materials: polymethacrylates, for example, copolymers of various
chain length alkyl methacrylates (see, for example, U.S. Patent 2,655,479);

el



chain length al kyl nethacrylates (see, for exanple, U S. Patent 2,655,479);
3 iin W'01104242 PCTI US00/ 18503 pol yacryl am des (see, for exanple, U S
Patent 2,387,501); Riedel-Grafts condensation products of chlorinated

paraffin wa \i napht hal ene (see, for exanple, US. P oAssed 2, 022
g e cHeaem

and 2,015,7 riedel -Crafts condensation products of I nat ed
paraffin wax with phenol (see, for exanple, 5 U S. Patent 2,191, 498); and
vinyl carboxyl ate, such as dial kyl fumarate copol yners (see, for exanple,
U. S. Patents Polytssylamides o(secy1 for; examplep Uih Batent "23876504); o fFriedelGreafts

anhydri de/ al pbgsdeh&fibl protRielsy O kRloAME Parfin %Q_ea,hﬁdn%gtga{eﬂé [(sdROf5H

depressants. For exanple, U 'S Patent 2,977,334 descri e use of
copol yners of exempe.c Ush hDatents) o, 815023t myd & 51148 hFriadel-Crafte r ¢dndensatiant h | ow

or high 10 no r i . o] QIE a I i o L.Lh ) These
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agent s, thbck&h®rBatent 2,18L428)1 andi vinyl cmbosylatetsnch af dialkpl famaate eopdlymenst het i ¢
oil's includi ng fbtnct i onfl 1;4 gi ds ggg J##tirj g@ﬁg@jﬂé EJ S. Patent

2,992, 987 desPPZLeXImple, VS Eptets 50007140 2,724 12188 as pour point
depressants whi ch Bstersef lialleie)enliyati€s/Alplardlyfiti tsjdlyeadhavetesn s fied to
80% or nore, E’refer,ab 90-100Q0% wth a mxture_ of straight-chain

saturat ed hydPBURWR SRS o R s¥rmples Uimbateph2,.977.334 despribes dhe; useofe

unesterified cogy bf Mal{cUMBYARRAnd SthyRhE whith GRCLRAARE widiNoRTrhEACt ed
with such materials as ethylene or propylene oxide alcohol esters, or

| ower - di allRy| aeplesBlar gveight Alcoppls nend/asnimidized (With apaamine.s Theae gr¥8S arend
asethyl one. - rieaerd 98 DFTARNd o BOE. foi wbRIRY, ool fpofhel Moy 1° 0
styrene as beivisgosify dmprovers.seies famuinerahahddsybbetipeoitsincladidg tfunotiond] dhuidsi | s, as
vel | 2 Pour il Mbr R 318 i YORE0R) koIS o BE G el o o
m xt ures of alusefhlodsspdua point) dépressantOwhich 226 ethglelomalaicodibydritdeCcopbmegmai ni ng
carboxyl 35 QLoURS: B fok PR pibdetbo) o R TbRE, e b Sickh of Mol ¢ R
saturated hydrocarbon alcohols having from 8 to 24 carbon atoms. The unesterified
carboxylic groups can be left unreacted or can be reacted with such materials as
ethylene or propylene oxide alcohol esters, or lower-dialkylamino-lower-alkylene-
amines. U.S. Patents 3,329,658 and 3,449,250 describe copolymers of maleic
20  anhydride and alpha-olefins such as ethylene, propylene, isobutylene or vinyl
aromatic compounds such as styrene as being useful dispersancy and detergency
additives for oils, as well as pour point depressants and viscosity index improvers.
The copolymer is esterified to about 30 to about 95% with aliphatic alcohols or
mixtures of alcohols having from 10 to 20 carbon atoms, and the remaining carboxyl
25  groups are reacted with an amine of the following formula:

N 7
P N— Rz—N
Ra2

where R; and R; are selected from the group consisting of aliphatic hydrocarbon
radicals having from 1 to 4 carbon atoms and the cyclohexyl radical, Rs is an



where Rr and R2 are selected fromthe group consisting of aliphatic
hydr ocarbon radicals having froml to 4 carbon atons and the cycl 6hexyl*

radical, R3is an 4 . i WO 0lro4242 PCT/USQOQO 18503 al i phat i ¢ hydrocarbon
radi cal hayi noq from2 to 4 carbon atons, and R4.is select fromthe group
consi sti ng ’ﬂy ogen and ali phatic hydrocarbon radical ?orquosf romi to

4 carbon atons. U.S. Patents 3, 702,300 and 3, 933, 761 descri be
carboxy-containing 5 interpolyners in which sone of the carboxy radicals
are esterif ia&nhaﬁmﬂydrharbcmrmﬂmﬂrlgvmg&ohoxyo # aditon lafondy, And) RY ¢ sldce@d by

reacti on w m no. co havi ri mary or._secondary am no

group and a?‘@a‘&gtg’%ﬁ’ %ﬁ%&l“@%lﬁnﬁ arbQp, gadicyls haxing t hat such

i nt er pol ynemneﬂrtﬁmcaﬂfoulatoafs, vi scosity .index i rrprow ng and anti-sludge

agents in lubric tslt conp S|t|ons and fuels. The patentee indicates that
g?te?tﬁe
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| east eight alip at ic carbon atons |r)1c e ester ra |ca1l an niFlgtlvely | ow
mol ecul ar \AE#TB‘P?‘()’ 3hparg newtralizaddy re@nmum_th lapolyaminoccompoend heatingme en
aliphatic c aLJﬂFc 4. 604, 221 rel ates
to |nterpol rre %ﬂfigér?t %’Nﬁé%da%ﬁ%%?én O%Lﬁ "&Mrﬂ?ﬂﬂ oned " 300
and " 761 pamdnmdx,catexhsmuch lirgerpaliymers gareo uspdul s Ntiswiosityaindése ffiproting @ad bon at ons
in the este ' U .S.. Patent 5 124 059 _desqLi bes esters of simlar

i nt er pol yrre%nst{c aé?nésrllniléb e ligioﬁg’bﬂg%’g@ﬂ%@e\?ﬁ tql?h r?a?“f’?eb%ilg FFéF‘?aE structure
of the @l | s u@@rmemmmsas&wwmme&dmmbw bethQeRtvely said

i nt er pol yne ea ne car boxyl i ¢ ester group having at |east 8
al i phatic c I&Q})ﬁ trf’a???éy B%?f"m(EE?} lea%tte’% Phnﬂﬁé‘“'g%ﬂ boxyl i c
ester gr oupatbﬁwmlghaastasiaﬁfcmw&lﬁfv lghewfﬁbl&ﬁlﬁ whight EXbdlyie Qg CH2CH20) Z
wherein Ris a dr ocar byl group of about 1 to about 50 carbon atons, R 1is

a 25 hydr oZQFRANEVIDE 50 sogt thamseyen alipheficcathon amsimtheestezyadinal, v i s a number
in the range of @erpakd W%Iwatwlﬁmﬁlﬁeﬂ“@mﬁﬁrﬂor}%Qedegm pf zero to

~about 50 Wi t h the provis
the aforementioned ‘300 and ‘761 patents, except the ester groups contain at least 8
carbon atoms in the ester radical.
U.S. Patent 5,124,059 describes esters of similar interpolymers characterized
- by the presence within its polymeric structure of the following groups which are
derived from carboxy groups of said interpolymer: '
20 -~ (A) at least one carboxylic ester group having at least 8 aliphatic carbon
‘atoms in the ester group;
(B) atleast one carboxylic ester group having an ester group of the formula
o :
RO(CHCHéO)y(CHZCHgO)z—
wherein R is a hydrocarbyl group of about 1 to about 50 ca.rbbn atoms, R'is a
25  hydrocarbyl group of about 1 to about 50 carbon atoms, y is 2 number in the range of
zero to about 50 and 2 is a number in the range of zero to about 50 with the proviso
that both y and z cannot be zero; and optionally
(C) at least one carboxylic ester group having no more than 7 aliphatic
carbon atoms in the ester group.




that both y and z camvptionally (C at |east one
car boxyl’ic ester groupTHma:dﬂgasrBaem fjhan 7 aliphatic carbon atons in the

ester group. is 5is T[ ﬂﬂﬂm w,maﬂ Been Repl aced WO 01/04242 | 11111
PCT/ USOQO' 1 11111 U S Patent 3,956, 1 to
Col eman rel%z‘?@o"%‘é a |ubr conposi tion cont alﬁ%ng a%

ni t rogen-contai ning ester of ~a carboxy-containing interpolymer. US.
Pat ent 3, 959, 159 issued to Col'eman rel ates to |ubricati ng conpositions 5
cont ai ni ng a ni t e RaennBA5GI14R) issisdetb Eovlempanofelatesctor bdubmanhpa ifedlng
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oi | conp05|t|o cont ai ni n 2 caf ni ng
i nt er pol ynerintecpafymdrat ent 4, 180, 637 issued to Evanl et aI relates to a

process for prep | ecul ar ht. carb ont ai ni ng copol ymer.
10 U.S. Patent 4%@9}?8 rsggl}gg a(t;?\i\&éag llateslt%ﬁlﬁ@agmggo@ ss for
preparings acdnfainiiPa fiitreben-contiighy n&&ﬂhﬁwoff‘a%ﬁﬂﬁkﬂb@ﬂmmﬁg ﬁft&pd:lyﬁar u.S.

Pat ent 3, 085, 994 ssued to Muskat relates to _a carboxy-cagntaini ng

i nt er pol yner. U. §J Spaptenl 428414 istnsd te Bngamt Felatry, ta.acryde | ik GAMRASILAN b ocess
For ki N0, GconbnifgBRANIGAIH B d1irioR) Sk FShipblyfer Pal ent. 3. 392, 155

I ssued to Muskat rel ates kyl ene col ester of a
car boxy- cont ai ni ng-S B%temﬁdlsﬂ)ﬁé ISS@dSDO Epani ehal. 51311370 8 pencess|for prgparing

el vety 1 b inBl-Aah R ol A PABLBRILTO M CLPOTS e 1S
| ubri cat 1&g oi | s BiSeRatent 4f206ﬁ2®$suwlteﬁmdt gt reldierite 8 peacess forf premsing ed, a
bri ght st ock, ¢l BleDliA el i YarBlny kel i SinfPRARE " S
' U.S. Patent 3,085,994 issued to Muskat relates to a carboxy-containing
interpolymer.
'U.S. Patent 3,388,106 issued to Muskat relates to a process for making a

15  carboxy-containing interpolymer. .

U.S. Patent 3,392,155 issued to Muskat relates to a polyoxy alkylene glycol
ester of a carboxy-containing interpolymer.

U.S. Patent 5,157,088 relates to nitrogen-containing esters of carboxy-
containing interpolymers having relatively low inherent viscosity.

20 U.S. Patent 4,088,589 relates to lubricating oils blended from petrolenm
distillates and, if desired, a bright stock containing waxy or wax-like components
and modified by the presence of copolymeric ethylene-higher alpha-olefins viscosity
index improving agents, having their low temperature performance improved when
said copolymer contains a minor weight proportion of ethylene by the addition of

25  from 0.15 to 1%, based on the total weight of said lubricating oil composition. of a
combination of pour point depressants comprising: (a) from about 0.05 to about 0.75
wt. % of an oil-soluble condensation product of a chlérinated wax of from 10 to 50
carbon atoms and a2 mono- or dinuclear aromatic compound; -and (b) from 0.05 to
0.75 wt. % of an oil soluble polymer of Cyq.5 alkyl acrylate and/or an interpolymer

30 of a vinyl alcohol ester of a C; to Cy3 alkanoic acid and di-(C4-Cis alkyl) fumarate.



and nodi fied by the presence of copol ynmeric ethyl ene-higher al pha-olefins
viscosity index inproving agents, having their |ow tenperature performance
i mproved when said copolyner contains a mnor weight proportion of
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of said lubricating oil conposition of a conbination of pour point
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Aut onot i ve  Engiel Q5@ inciaaéd in iRSstanidaa Wesldiscusdia i 16k tednpafifuré BeCefHigh  1995)
which defines limts for classification of engine lubricating oils in

t heol ogi dal texmperaturetet ;methodhdar d contains limts for various: engi ne oil

heol ogi cal ieep . . | . | e
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Engi ne ' st attod@ngine RpEratiédiToR Bs Rhedes, edA ASTM, Philadedphiay RAL{1992), pp1bY2) , pp 1- 109.
10 SU Y OF THE | NVENTI ' 15 ters of

- car boxy-tontaining int erpg\%ﬁw B Wﬁioxi dation stability and

| ow t enper at ur e. Niftagaontainitigi esterdvef catbory-cortaining ainterpolymoersi havimpdi fi ers
are provided in_accordance with the present invention. W added to

| ubri cant cofHpeRgTaxifgaon sigbi ?!?é‘&l%‘?’é&ﬂ?%é’h%ﬁ@ﬁnﬁ"ﬁﬁwe(fﬁ“tg 8sitions 15
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water, netallic particles, etc.) in the fub_rl cating conpositions to which
they are addend other desirable properties including dispersancy and viscosity index
.improvcment. These nitrogen-containing esters also enhance the dispersion of other
additives as well as contaminants (e.g., dirt, water, metallic particles, etc.) in the

lﬁbﬁcating cbmposiﬁo‘ns to which they are added.

20 Broadly stated, the present invention provides nitrogen-containing esters
derived from a carboxy-containing interpolymer having a reduced specific viscosity
(RSV) of from about 0.05 to about 2, said interpqumt}r being derived from at least

two monomers, (i) one of said monomers being at least one of an aliphé;ic olefin

containing from 2 to about' 30 carbon atoms and a vinyl aromgtic monomer and (ii)
25  the other of said monomers being at least one «,B-unsaturated acylating agent, said
nitrogen containing ester bemg characterized by the presence within its polymeric
~ structure of each of the fol]oWiﬁg groups which are derived from the carboxy groups
of .said interpolymer:
(A) from about 20 to aboﬁt 70 mole % based on mqles.of carboxyl groups
30 in said interpolymer, of éster. groups containing from about 13 to about 19 carbon

atoms,
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20 Broadly stated, the present invention provides nitrogen-containing
esters ‘derived from a carboxy-containing interpolyner having a reduced
specific viscosity (RSV) 'of fromabout 0.05 to about 2, said interpolyner
being derived fromat |east tw nononers, (i) one of sai c}c.gmg bei ng
at | east onﬂoﬂf”‘iﬁ‘ aliphatic olefin containing from2 to about car bon
atons and.a vinyl aromatic nononer and (ii) 25 the other of said nononers

being at | east one a, 3-unsaturated acyl ating agent, said. nitrogen
contai ni ng ester @i dpmcahoutq torabputp 019%%9?%5@@@"%@@?’% &OBR yneri c

car boxy g oulie e tpbier, 08 oAl ol QG keD Bk 3 B8 12 B0 11 e o

based on nol eomsfoptiemddlyxyl . groups 30 in said interpolyner, of ester groups
containing from ut ut, .19 .carbon to 7 2

PCT/ US00/ 18503  ( f"Pé‘%’%g‘%}?)O%“’t % abo‘%?ﬁfm&ﬁm 1L ¢ °@5"°6§Ds%‘3‘}1‘5%r$o s of

car boxyl 8r oimpapolpmen bllesten pnpotonraing fHdmatd Fcaponapmscont ai ni ng from about
8 to about 12 carbopn to option Y,. (O yp to about .20 | e % based
on' 1ol s of - SHFRPmRhS3 1 B3 if e ptHoy hdrour e ek ARt s

contai ni ng f caBbxy-dontatnifPmBRpblRhé e esih QFdRbs) the KHlanod 6fthe arbbLy gogpst 97% of

the carboxy groups derived fromthe carboxy-containing interpolyner are
ester groups COmprsingrsifea cigboxylie agld opanhydugeipnps whishate ten geacied vt

car boxyl i c aﬁtﬂa&fon@%mrdoﬂ%o&{ ! Ay 6 HrO"N foSRoher ] Prikddry G | east
one am no conpound having an average€ of from| to about 1.1 prirary or 10
secondar Y0arriserenéary pino groups,in amounts to copyrrcirom abenthSupdadess thap 0% ofess t han

50% of the - | | . i.,dJe groups to (D) carbonyl-am no
groups, wt h%ﬁéea&éﬁﬁecaci ehqg}g{dggggﬁxgé“gci d or anhydride groups renaining
as (E) residual c@@xarbonyleansioo gronps, awithythe tmteactpdmarboxyliccacidiol anhydride
concentrates and lubri.cant conpositions conprising the foregoing

ni t rogen- contgg?umf?ﬁmgg?%qsi fied interpolynmers are also provided in
accordance W th t (B) residuabeatioxiylie/@id or@ihyddtd Stopd) DESCRI PTI ON OF THE

PREFERRED _ENMBODI _ : _
_ 15 N‘Em:igve concentrates and lubricant compositions comprising the foregoing

nitrogen-containing esterified interpolymers are also provided in accordance with the
present invention. '
DETAILED DESCRIPTION OF THE PREFERRED FMBODIMENTS
According to the present invention compositions suitable for use as a
20  dispersant-viscosity improver for preparing lubricating oil compositions comprise
esterified interpolymers derived from a mixture of monomers as set forth in greater
detail hereinabove and hereinbelow. The invention also contemplates additive
concentrates and lubricating oil compositions.
As used herein, the terms *hydrocarbon”, ‘hydrocarbyl” or *hydrocarbon
25 . based” mean that the group being described has predominantly hydrocarbon character
within the context of this invention. These include groups that are purely hydrocarbon
in nature, that is, they contain only carbon and hydrogen. They may also include
groups containing substituents or atoms which do not alter the predominantly
hydrocarbon character of the group. ' Such substituents may include halo-, alkoxy-,
30  nitro-, etc. These groups "z-ﬂso may contain hetero atoms. Suitable hetero atoms will be
apparent to those skilled in the art and include, for example, sulfur, nitrogen and



According to the present invention conpositions suitable for use as a 20
di spersant viscosity inprover for preparing lubricating oil conp03|t|ons
conprise esterified interpolynmers derived froma-m xture of nononmers as set
forth in greater . detail hereinabove and herei nbel ow. Th NGaskesn al so
cont enpl at’ O 0LBB% i ve concent rates and | ubricati ng oi | ?gi.rrpom {s#ons As
used herein, the ternms "hydrocarbon”, "hydrocarbyl" or "hydrocarbon 25.-
based" nean that the group bein described has predom nant |y hydrocarbon
char act er wt}{gm nTbmfomowhdq ningprsdormipantlyi hydrocarhens in ‘Fhﬁ@P%@l@Foups t hat
are purely HME Bfo¥ns OfHat gibon and
hydrogen. T ey nay @?eﬁc‘%a % gug{sa g;é)nrﬁlgl ni ng su |tue ts or atons
whi ch do noinaadhhmrornhgotbermbmmpmbdqfcatb?damx!ar bon character of the group.

Such substituent I ncl ude _hal al kox 'i ﬁ% i [Qgse groups
al so may cont ai rﬁ‘kﬁ?f‘é?lo g%%ma%&ﬁl%grrgeﬁlf dﬁb%grtbgﬁts';b% & apparent to
t hose skj! | gdms, antl pRefaibly 66 chore tiriohe, wﬂthep&mnmﬂoﬁevespldwbonmtdmsagen and 8

WO 01/ 04242 PGT/ USOO/ 18 oxygen. There | e, remai nin
pr edoni nant H%Pﬁ“‘lq’f {EE9UP%; Mt pref yﬁbﬁg@ﬂ’s‘ﬁ?&frﬂ?s

i nventi on, hW%MW%?'&MyMWM@M&M&WM&M in a
chain or ring otherw se corrposed of carbon atons. In general, no nore than.
about threehYFbPﬂeﬂydrocar bon substituents or hetero 5 atoms, and preferably

ho nore-than on 'omb&eogﬁémesuohosn@\sms e b2 lofl Soliible ok he
hydrocar bon or hydrocarbon based groups. Mst preferably, the groups are
purely lﬂyddxqumbbm uﬂ@dnaymﬂ@dqbkamdlsveﬁlbhéymtbﬁﬁmw‘l of atoms

ot her than ¢ gjﬁmﬁ%ﬁ] %ﬁrb%&gd cl ai ns
t he expr essp’%’r‘fl%%g Mﬂ%ﬁggﬁ&}l&% ger Sl e%%&?ﬂé oi I soluble or
di sper si bl e dissolvadadisperiedtorasmspendedrin aneaili ofi lubticatipg onscasityt hstléasmed | evel of 1
activity or perf a [ gh&g Gy 2 di spersed i
or suspende&P tgﬁr%ﬁlelaset&?' 'ﬁdﬁﬁ)ﬂ? h’é v?’g?%swﬁlﬁ%g? ﬁif&f’ feans that
at | east abmcshng(blf/odmmmmghfopaﬁrhernsmmmlofmm pit golupleraaded in a -
| ubricating oil co n,, r.a f her SSi 0 r.ns oil
sol ubl e 18nd disgerip SB F'%‘F ﬁS"o"f &SI? 8’3%’?{?‘12"“}& e U .S
Pat ent 4, 32QyfHdlythtiofidrdtdd eﬁhﬁy&&ﬁfeﬁcdfapﬁremit&wﬁ@amisﬁcwreference f.or
rel evant teachin %2 in this regard. As used |nthe 'gemflcatloq,and in the

appended cl ai s, As reeddn thg spesification gad in the appended claims, the singul
an” and “the” include plural unless the context clearly dictates otherwise. Thus, for

_ example, reference to a polymer includes mixtures of polymers, reference to an
20 acylating agent includes mixtures of acylating agents, etc. - _
In the context of this invention the term “mtexpolym > means a polymer
derived from two or more different monomers.
As used in the specification and claims, the term carboxy-containing refers to
polymers which are prepared using a carboxy-containing monomer. The carboxy-
25 = containing monomer is polymerized with other monomers to form the carboxy-
containing interpolymer. Since the carboxy-containing monomer is incorporated into
the polymer backbone, the carboxy groups extend from the polymer backbone, e.g., the
carboxy groups are directly attached to the polymer backbone.
As described above, the invention relates to nitrogen containing esters derived
30 from carboxy-containing interpolymers.

.



"an" and _"the" include plural unless the context clearly dictates

ot herwi sé. Thus, for exanple, reference to a polyner includes m xtures of
polynmers, reference to an 20 acyl ating agent includes m xtures of

acyl ating amm‘m;tc. In the context of this invention t odhssos
"interpolynmer” nmeans a polyner derived fromtwo or nore different
nmononers. As used in the specification and clains, the term
carboxy-contajning refers to  polyners which are prepared using a

car boxy- cont ai ni ng® RIFRSRRE: to the, size of s, GStergrounsy itis poHged o Jhi an ester

pol yneri zed vgrbip i0bdpPesertBI®E forknBlal OF M t he car boxy contai ni ng

I nterpol yner. Since the carboxy-containing nononer is incorporated into

t he pol ymer backbone, the carboxy grb@@(‘g&l end fromthe pol ymer backbone,
e 0., the  CHmRG ol Misther Bf Guitthlafiihd i1 iles@F BBp 1inbd e ROLKIES AT DONe: A
descri bed above, the Invention relates to ni rogen contarning esters
derived 30 fthewatben btoxy of thatcarbohylggroug end tieyoashon. atéms bf the (B)Ogrowp 242

PCT/ USQQ 18503, .| f o.the size of the ester groups, it is pointed
out that an es ues’rﬂe%@o%%tﬁl S ?‘éﬁ?’é‘?@ﬁ?‘%%@%ﬁ 3P ﬁsger (d&)bn@nd t hat
t he nunber of esteacdmtainsfivervarbion atmsds therestigr gropp.i S t hus the conbi ned total of
5 the carbon atom_of the.carbonyl group.,and.the carbon atons of the (OR)
group. Thus, methy® %tﬂ@&ﬁ‘%ﬁ_‘%&‘??@?ﬁ?@% E’éﬁ‘ﬁoﬁ‘ % MIRre of prganig st o
group. A but yéiluefitng leste@fiiddhteipolyiméss. i iRk Tas will bl 8isGbed in Greatep- | n one
enbodi rneniq the present invention relates to a mxture of organic diluent

and estertfie therembelowe pEovids improyed)i1pW ctpmperatuse \gropertins ends futhesd i n

greater 10 dgihahded hR{sBhas oRiMatidy OVi de i nproved | ow tenperature properties
and further enhanced resistance to oxidation. One optional elenment of the
present invention 9ns qptieng) elemertcaf thyf prasent inventionts thePreseice ofup baglealit on nol es

of carboxyl g3®HRBIel %is‘t’ﬁﬁdo{"ﬂ{é‘r%wg% Xﬁ:ﬁéxy(l) %{"t“ﬁ%’t‘ Se S ercwés%ir%:r@g from?2

to 7 carbon atons. el enen € prese nvent T on ¥ he
presence of aenntaining frop$ to @eartbereastoms.om am no conpounds, and particularly

am no comppunds h%’ﬂo%%r Fement of the present invention is the presence of amino groups

derived from amino compounds, and particularly amino compounds having an
average of from 1 to about 1.1 primary or secondary amino groups. In one
embodiment the amino'compound is a polyamino compound having at least one
mono-functional amino group. . Such amino groups, when present in the esters of the
20  present invention in the proportion stated above, enhance the dispersant properties of
such esters in lubricant compositions and dispersibility of additives for lubricant
compositions. _
An essential feature of the instant invention is the extent of esterification and
the extent of neutralization of the unesterified carboxy groups of the carboxy-
25  containing interpolymer through the conversion thereof to amino-containing groups.
It should be noted that the linkage described as the carbonyl-amino group may be
salt, imide, amide, amidine and inasmuch as any such linkage is contemplated within
the present invention, the term “carbonyl amino” is thought to be a convenient,
_genetic expression useful for the purpose of defining the inventive concept. In a
30 particularly advantageous embodiment of the invention such linkage is amide or
imide, predominantly imide. '
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average of from1l to about 1.1 primary or secondary am no groups. In one
enbodi ment the ami no -conpound is a pol yam no conpound havi ng at | éast onhe
nono-functi onal am no group.. Such am no groups, -when present in the esters
~of the 20 We@ nﬁ%i nvention in the proportion stated aboygy RBP@ERE t he

di sper sant ;S’r }é%r i es of such esters in lubricant conpositions and

di spersibility of additives for lubricant conpositions. An essenti al

feature of - the ipstant Jjnveption is the extent of esterjfication. and the
extent of neut r al'eBEE SAEk et oot e pLEmIDg Mtk 5° SEDBBGFE I car boxy-
25 cont ai Ni Nghithit§¢ Belni b thpElAeEr dsh i 6Nkt PRpbrRAEs, Und cln have a

am no-containing groups. It should be noted that the |inkage described as

the carbony|SIBHHGER Jmaee ondfe pEidatyn stability; ofdhe Snplgprodugts. dffntbe 279 nasnuch
as any suchao#gkm S fifi) t%ﬁﬂ&%%%mﬁﬂérr_by irhfle RIERCHH irkilY BiRkd, .  the term

"carbonyl amno0" is thought to be a conveni"ent, generic expression useful

for the pur pwidation stabikityrwiH dpetenbaniced: cBut if thestablecamide pnd/er igddeplinksiatul ar | y
advant ageou | t ' | ' ' ' i m de,

or edom nant 119" gt it oyttt SEBE pdPti e 0B 3P Garb BB sl | 71 0
t he anount o#hiclncanéeisasdptibhs torttatk by otyzen wad/peroxiddsitola surprisngexterd. i nt o t he
pol ymer est I.s of. extr | nporta .and.can have a significant inpact
on the oxi dg‘f’w‘@v%?‘é%??ﬂ'ﬁgﬁ%&%af%ﬁﬂ“gﬁgﬁ% etrig Amopnt %gr’r%e’ %sorrpounds
ar _edfi rmy mbm_ I bé theleRpecrd ¥ blm%ﬁmn?mhéeedﬁﬁrﬁeni&sshﬁ‘{y%sdr@ giasmowd/ e5 .
oxi dati op, st ity ) e.enhanced. But .if _the _stahle am de and/or im de
l i nks ar n‘%td‘? G?Mfta]hlﬁéﬂ“% -- ‘H’I‘F}eﬁé’“&ﬁ WF‘I B%f < RYPISIPE N ¢ or m of
carboxyl i ¢ avelfcund that, by Mird lessaRat BRichithedR dntiufitsloP adirfeack by oxygen and

peroxides to _a surprising extent. W have also found that using@?
ed and

cal cul ated sAl@peghi al jagnopmiraf minsy ingerporated info theomposition isdowss, -
common practy SR5H gﬁm%w gﬁﬁ? tfﬂﬁn@?dﬁ‘? desired .
stabl e am defefe;aﬁ‘éc} or |Fnaf(;£emlg§n's W on e %Pﬁ%s : urpéllﬁg%%ﬁ;?ﬁsm&gle have
found that, d%sitsigdigher, andooxidative stahiliyddgnbameed.i c anounts of am ne, although
t he totalg amount L DEe: ] E)%%xﬁ ] . g | wer, the-.
rel ati veisam)unt ()s?hsiﬁg%lﬁlgﬂmtpgn o(rjOfit%é' gléets‘tb}gr%gs *%?%H‘?r%gﬁn%dé@ed to
unst abl e 'i . weightl ofs thescabazlyeontaining ntérpalymere befombedtérification. eWhenswerd . .
reference is made in this application to RSV or reduced specific viscosity, the

reference is to the interpolymer before it is esterified. For convenience, the molecular

~ weight is expressed in terms of the “reduced specific viscosity” of the interpolymer

20  which is a widely recognized means of expressing the molecular size of a polymeric

substance. As used herein, the reduced specific viscosity (abbreviated RSV) is the
value obtained in accordance with the formula

. Relative Viscosity -1 -
RSV _= Concentration

wherein the relative viscosity is determined by measuring, by means of a dilution
25  viscometer, the viscosity of a solution of one gram of the interpolymer in 100 ml. of
acetone and the viscosity of acetone at 30° £0.02°C. For purpose of computation by

the above formula, the concentration is adjusted to 0.4 gram of the interpolymer per
100 ml. of acetone. A more detailed discussion of the reduced specific viscosity,
also known as the reduced viscosity, as well as its relationship to the average
30 molecular weight of an interpolymer, appears in Paul J. Flory, Principles of Polymer
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15 Still another inportant el enent of the present invention is the

nmol ecul & wei ght of the carboxy-containing interpol ymer before
esterification. Whenever +reference is made in this application to RSV or
reduced specific viscosity, the reference is to the inter SSBasspefore it
is esterifs¥@OB#A convenience, the nolecular weight is expressed In terms
of the "reduced specific viscosity" of the interpolymer 20 which is a

wi dely recogni zed nmeans of expressing the nol ecul ar size of a polyneric

subst ance. Aﬂm@ﬁéﬁi E&honmwmm,b@blmkﬂew%@b%WM| ated
RSV) 1S the gl ef.@b Lo 0 Prilidddribd) 300 04 TWiRky BRbLitte

Viscosity -1 Sael IVE'ViStosIity:ls

det er mi ned by(1988)sWt itAgpp t4¢§3#6ﬁnmd)FVé. Bimwemwwﬁ_m

vi scosity of of the interpolyner in 100 m . of

acet one and tﬁ@g&*"i{’é‘é@P§§f98?faeg§%ﬁ]e at 30 10.02C. For purpose of

conput ati o %_Me formul a, the concentration is adjusted to O.4.

gramof the interp per 100 . of ace one det ai

di scussi on of the ﬁ"éd‘g -qneaing E‘WP@EB?? af!é’rgo'ﬁﬁ PFFS'ﬂr‘Bduced

viscosity, aspi@hlendich éré%oﬁcﬁiaﬁéré Q@W%ﬂ&&h&%ﬁfeﬁﬁ@nﬁ@s Bphteléhﬂtaﬁrowe' ght
au

of an interpolyrrier, appears in Flory, Principles of Poliy1
WD 01/ 04242 POPrEES/ (8SB3of cHid Enenqmers pmggsu enst pom pf @ag@@hmw Nseq;

Nk B o2 SRS W e, it S LR b PO

463-465; ¥hd ﬂieWth@dflsnidympnoﬂmlbbmsl@tdeasPong/nbha,Swaemmatw h‘eﬂaﬂﬂabl i shing
Cagral: PP T9adtar pbichilFa LSRR baid BE s AR oL hRLILI bEGELRS

useful in pre use e i nhventron are copoly ners
terpol yners, aridl ac these whkbrapeobqlmﬁzabre with [(abké olefin ornthe winyt s;on(at& one of

d b |  al i | ef t f 2
o about 30, CHPBBEBDES B0 B e eSntBre ORIl t9 P 8% ne. of her
'of sai d nonopsitEnig ot 2to 7 @aHon AfnsAinihe est@EIRRY] RS, Bx?p%l;xﬁlﬂy a@ivehi Ng

agent, typicall y a car boxyl I ¢c.acid or derjvative thereo Derivatives of

the carboXy| i aomschalides agd pahydgdagiof the agids- The tagler rafiqof €) tq € rangss 9 o1 ef i n

or the vinyl aﬁmizlzsabqunﬁe forably'5hoBf1:3 U The ERRYxY Lok thiRing Htlpalymesipeci al |y
| ower al kyl esters, t hose
prepared by po ymenzmg the olefin or vinyl aromatic monomer with the alpha, beta-

unsaturated carboxylic acid or derivative thereof.

Mixtures of two or more compatible (i.e., nonreactive to one another)

20  interpolymers which are separately prepared are contemplated herein for use in the
esterification reaétion, if each has a RSV as described herein. Thus, as used herein,
and in the appended claims, the terminology “interpolymer” refers to either one
separately prepared interpolymer or a mixture of two or more of such interpolymers.
A separately prepared interpolymer is one in which the reactants and/or reaction

25  conditions are different from the preparation of another interpolymer.

Interpolymers having RSV from about 0.05 to about 2 are contemplated in
the present invention. Preferred interpolymers are those having RSV of from about
0.05, frequently from about 0.08, often from about 0.12 or about 0.2 to about 0.8
frequently to about 0.35, often to about 0.25. In another embodiment, the RSV

30 ranges from about 0.05, often from about 0.08, to about 0.45; in still another
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containing from2 to 7 carbon atons in the ester alkyl group, especially 2
carbon 15 atons, halides and anhydri des of the acids. The nolar ratio of"
(i) to (ii) ranges from about 1:2 to about 3:1, -preferably about 1:1. The
car boxy- cogbaidp0 i Nnterpolyner is prepared by pol ymeri pcngséongsedl efi n or
vinyl aromatic nononmer with the al pha, beta- unsaturated carboxylic acid or
derivative thereof M xtures of two or nore conpatible (i.e., nonreactive

to one anot Q. int erpol rs separatel y. pr are

cont enpl at ec er e| nt’ff'mr 1:?‘f)n%ttﬂeawn tcti]aerr %ﬁmwgﬁf%@ach has a
RSV as descrabowed. 08€toabautOIBlosfrom&bmmedohealmmo.'zm‘phrﬁcmadymsﬁmpended cl ai ns,
the term nol ﬁﬂiﬁ L §$ Ergol ynmer" refers to either one separately prepared

i nt er pol yne 2 re of two or nore of such interpolyners. A
separately prepasgfatie'aliphRe¢ IR mioRoBES thdd avhisehul i) ehel esuratinh of e/ OF
reaction _ 25 conditions are different fromthe@greparatron of anot her

i nt er pol ﬂmr‘?ﬁpﬁlygl‘fﬁopglﬂ@r@v%%ﬁ@e raggo-plefing b shout(2 @ abept Jocarbon a1 e
cont enpl at edydik  tHh& &rdeﬁlems g})ﬁﬁre (&gwnﬁ[ %?&fn&e@ el RiGrd? me t hose

havi ng RSV of from a out rom about 08 ten from
about 0.12 dwmsatgraiien ig not mcshea‘tiom alghﬂmsm wrmmlelcﬁmnalﬂlasgeﬁner ten to

?Pglrjrr[ agoﬁt5 Ohglé Q)?Jﬁlﬂabou'?sl'gﬂﬁgW[Exeélﬁ’lijﬁrﬁ her 2%8%]1/1’8%9 05, often

PCTI USOCO 1859mtemn1mbuusm;tl,-péntena;r a-hmhyl-m-bﬁl&ne,OSMyﬂ -1ébuBbe, l-hexempol yners
havi ng RQV af, from ut 0 to ab t.025 r. from ab t 10 to about
0.2 are part "%‘??Feg?’l yﬁﬁ ‘%gﬁ'?fﬂfat ‘Eﬁ‘f"r ng tgfﬁdﬁfﬂf‘e & olefin
nononer s t hal-hexadecexes uaereyrhddcmet hel-peweﬁl on-mhadebéne) Imrvmé,yners of
t he invention are nono- 3@ I ns of _about t o about 30 carﬁ1 at ons

I ncl uded in YTAEICE¥RYp. CPYR% néTtetﬁ‘f’%ﬁ‘?rs (rPeRtacosRfa r ol HEXATESHP e  ni ¢
unsat ur at i on-bdtacotine, NndaCosede, eR! Cdnitbécialy hvdiRblE aftd-olefinCah aloel NS OF

al pha olefins. Al pha olefins are, preferred Exenpl ary ol efi ns, i ncl ude

et hyl ene, pr‘Eﬁ‘} Eremplary_slphanlefin mixges @lude CipsAlphicolefingeCrayps aJP Hut ene,
~ 3-net hyl 1sl- ydemReC, I3 H@K@&%ﬁnsl@.és h-8RRfins, JC;Q ﬁﬂﬁoléﬂﬁoéf%Qﬁ -
1-tri decene, 1-tetradecene, pent adecene, xadecene eptadecene

1- oct adecen eOIeﬁEISnGnad@ebhdeﬁl!& ech dsiditionally; %‘ndpb*b%]eﬁk fractions sechease,
b o AR o ESATOESE otk UERR Sl
ethylene, propylene and 1-butene. :
The mono-olefins can be derived from the cracking of paraffin wax. The
20  wax cracking process yields both even and odd number Cs 2 liquid olefins of which
85 to 90% are straight chain 1-olefins. The balance of the cracked wax olefins is
made up of internal olefins, branched olefins, diolefins, aromatics and impurities.
Distillation of the C.20 liquid olefins obtained from the wax cracking process yields
fractions (e.g., Cls-u alpha-olefins) which are useful in preparing the interpolymers
25  of this invention. | _
Other mono—oleﬁns can be denved from the ethylene chain growth Pprocess.
This process yields even numbered straight chain 1-olefins from a controlled Ziegler
pe]ymerization. _ :
Other methods for preparing the mono-olefins of this invention include
30 chlorination-dehydrochiorination of paraffin and catalytic dehydrogenation of
paraffins.

13

Wil




used. Exenplary al pha olefin m xtures include C s-is al pha-olefins, Cl2.16
al pha 15 ol efins, Cl4.16 al pha-ol efins, Cl4.18 al pha-olefins, Cl16-18

al pha-ol efins, C16-20 alpha olefins, C22 28 al pha olefins, etc.

Addi ti onal lygofyhdsz @l pha ol efin fractions such as’' those penuseimssesfrom
Conoco, .l nc. can be used. Preferred ol efin nononers include ethylene,
propyl ene and 1-butane. The nono-ol efins can. be derived fromthe cracking

of paraffin wax. e . 20 wax.crackj.n r0CesS. Vi 0 odd
nunber Co 8- 211 quihe Brel RS R R o SuBRABoE B ot Sbpptls vt KoPh o
1-ol efins. Tlhigoseaf aupdiftargfskilhén cHeamrk add \wbx descibednin detail mader the ehdihgt er nal

ol efins, branched olefins, diolefing, ar tics and i rities.
Distillation ﬁ%“ﬁemcf&-e%cﬁq?ﬁ?fh& qglr@?ﬂ‘@f)gg‘fh&ﬂs?&} #LFB‘;HD : °%$'“]Ef'%%ki ng
process yi el dhmér, Zapplement| fagds 635657, Htetiehc Pitikhars )DivhoCioharwilgef ul in
preparing the interpolymers . i, 25 of this invention. Oher npono-ol efins
can be dedi ve8d PPRROY hevhichiis hes! prajef b aeferspesdosits releypatdisGloshies s v el ds
even nunber eqeghinil Bad 13, -ggrﬁ, i f a controlled Ziegler

pol yneri zat i g’n. O %ggherrglt ﬁs}odrsﬂﬁ‘e r. %rngbglgrdii%gst he nono-ol efins of this

i nvent i on i ni¥inycAropatiecMonemerst i on- dehydr ochl ori nati on of paraffin and.

catal ytic dehydro%ﬁap' r 1 NS, 1k || SO0/ 18503
The above procedures %%Yﬁ%o%%éégﬁsnw%& Qn%lnﬂg-ﬁ%%{ﬁgééﬁﬂﬁéﬂknom to
t hose of or dibetrynsatirateld acylatingeagents inglude styrenel aratthe bubdtitureddtytranes. Othder t he
headi ng .0 ef.i

s" in the Encycl.opedi a. o em cal Technol Second
el t1 on, 167 i dromaf ppomER ARHOR e Singl i REEE oy R HRp R eme B8
Publ i shers, d[ilsobeaised] Ghbstiﬁ#%cﬁstyrﬁn_ eamfl:lllﬁemtwehgiﬂ:atl hidve hilllod, alkbgy-phirboxy-
i ncor porate referepce for, its relevant scl osures pertaini to
met hods for p éﬁ%ﬂ‘ﬂﬂﬁﬁﬂﬁb-ﬁdﬁ‘*‘i@‘ ‘Y}’r"'FR}‘F ﬂ)ﬁ*b}‘fﬁ?‘? b s ti; e vinyl
aromat i ¢ NONOMBBHS 13Meabon W&d@@hﬁm‘lﬁusgﬁdnw t BxeldpParfiloP iRe hydrocarbyl-

bet a- unsat urat ed acyl ati ng agents include styrene and the substituted

styrenes. Ot hpstitated \ jsgyyanesyr 8fent Hleharpetbyisymne y ciraterttmtylsyrena,  afnbar acenes
and vi nyl 1apdh i@l ehe Sndfita-lower alkoxy styrene. Mixtures of two or more vinyl aromatic

monomers can be used. Styrene and alkylstyrenes are preferred.
Alpha Beta-Unsaturated Acvylating Agent

Suitable alpha, beta-unsaturated acylating agents useful in the preparation of
the interpolymers are represented by carboxylic acids, anhydrides, halides, or lower
20 alkyl esters thereof. These include mono-carboxylic acids (e.g., acrylic acid,
methacrylic acid, etc. and esters, preferably lower alkyl esters thereof, as well as
dicarboxylic acids, anhydrides and esters, preferably lower alkyl esters thereof
wherein a carbon-to-carbon double bond is in an alpha,beta- position to at least one
of the carboxy functions (e.g., itaconic acid, anhydride or esters thereof, o-methylene
25 glutaric acid or esters thereof,) and preferably in an alpha, beta-position to both of
the carboxy functions of the alpha, beta-dicarboxylic acid, anhydride or the ester
thereof (e.g., maleic acid or anhydride, fumaric acid, or ester, preferably lower alkyl,
i.e., those containing no more than 7 carbon atoms, esters thereof). Normally, the
carboxy functions of these compounds will be separated by up to about 4 carbon

30  atoms, preferably about 2 carbon atoms.
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al so be used. Substituted styrenes include styrenes that have hal o-,

al koxy-, carboxy- , hydroxy-, sulfonyl-, hydrocarbyl- wherein the - v
hydr ocar byl group has from1l to about 12 carbon-atons and ot her
substit uenygp erlg¥sP! ary of the hydrocarbyl - substituted SfhRbPRs@A’ €

al pha-net hyl styrene, para tert butylstyrene, alpha 15 ethylstyrene, and
pare-| ower al koxy styrene. M xtures of two or nore vinyl aromatic nononers

can be used. Styrene a | k renes are referred. . )
Al pha. Bet a- Unsat ‘g?‘sé ?W@ ﬁmd’ﬁ@?m%‘t ur at ed

acyl ating agewiss picfefablly the ld%rpﬂﬁilaés’térkotheﬁﬁf inBladés tiedse Ot onifidsar €
represented by carboxylic_ acids, anhydrides, halides, or |ower 20 alkyl

esters t her Sgfespeningoithefommmasipno- carboxylic acids (e g., acrylic acid,
met hacrylic acid, etc. and esters, preferably |ower alkyl esters thereof,

as well as dicarboxylic acidd, anhydrides and esters, preferably | ower

al kyl esters thereof mgfrgl ﬁrbon t o- car bon double bond is in an

al pha, beta position to ea t of the carboxy,.functions (e.qg.,
itaconic acid, anhydridg O e? t hereof, a -net ene 25 glutaric acid
or esters thereof,) and a 6 In an alpha bet a-position to both of

t he carboxy functions of the @I pha, beta-dicarboxylic acid, anhydride or

the ester théreof (e.g., maleic acid or anhydride, fumari c acid, or ester,

preferably | ower alkyl, i.e., those containing no nore than 7 carbon

atons, esters thereof). Nor ly, the carboxy functions of these conpounds

will be separated by up to aQput 4 carbon 30 atons, preferably about 2

- carbon atons. 14 is 42 PCr/US00/ 18503 A class of .preferred

al pha, bet a- unsat ur at ed di cﬁr bo ic acid, anhydrid or esters, preferably
I ncl udes those conmnds corresponding to

the | ower al kyl esters ]ql:w.ee;e.g2 ' -
the fornmulae: 0 |1 R—-C—C—0 RCCOR O
5 (including the geometnc isomers thereof ie., cis and trans) Wherem each R is
independently hydrogen; halogen (e. & chloro, bromo, or iodo); hydrocarbyl or

halogen-substituted hydrocarbyl of up to about 8 carbon atoms, preferably alkyl,
alkaryl or aryl; (preferably, at least one R is hydrogen, more preferably, both R are

~ hydrogen); and each R’ is independenﬂy hydrogen or hydrocarbyl, preferably lower
10  alkyl of up to about 7 carbon atoms (e,g.; methyl, ethyl, butyl or heptyl). These
| alpha, beta-unsaturated dicarboxylic acids, ahhydrides or alkyl esters thereof contain

a total carbon content of up to about 25 carbon atoms, normally up to about 15
carbon atoms. Examples include maleic ac1d or anhydride; benzyl maleic anhydride;
chloro maleic anhydride; heptyl maleate; itaconic acid or anhydride; citraconic acid

15 or anhydride, ethyl fumarate; famaric acid, mesaconic acid; ethyl isopropyl maleate;
 isopropyl fumarate; hexyl methyl maleate; phehyl maleic anhydride and the like.
These and other alpha, beta-unsaturated dicarboxj]ic compounds are well known in

the art. Maleic anhydride, maleic acid and fumaric acid and the lower alkyl esters
thereof are preferrcd. Interpolymers derived from the mixtures of two or more of

20 any of these can aiso be used.
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ORCCR"/ 5 (including the geonetric isoners thereof, i.e., cis and
trans) wherein each Ris independently hydrogen; hal ogen (eg., chloro,
brono, or io0do); hydrocarbyl or hal ogen-substituted hydrocarbyl of up to.

about 8 Carp?%@‘ ms, preferably alkyl, alkaryl or aryl; pcpsberssil y, at
| east one rogen, nore preferably, both R are hydrogen); and each
R is independently hydrogen or hydrocarbyl, preferably |ower 10 al kyl of

up to about 7 carhon atons (e.qg., nethyl, ethyl, butyl or, hepty]).,_ These
al pha, beta unsat Aismapely, %@gi)yﬁr‘?'@ i thepbov %WE&“&”&S"%@W&VIJ‘%’Q ers
thereof cont &hion atohRR! Béing AR AR aCRIxtRE of RidoRolaDsvrle edntiBhd @vera? OB,

normal |y up to about 15 <carbon atons. Exanples include maleic acid or
anhydri de; beabon atpmiseprd imBychringiences, dhe 68 STERR MAY JANgia - stgehed fa $he |

mal eat e; itacgpi 1] Al disief n'mr%&.i [ G lgmg ; gidde, et hyl
fumar at e; fucrtr:aglﬁ?’lbgy ?gug,%gggc}%mc gm ;L‘i{%ﬁ%ﬁ’é‘g‘gﬁ’ pyl’ ﬁ\%%y;*e;

i sopr opyl 5f urnuevides 2 meghodjof introdneing the desirable eskeegrpiipsinitially; andhéliminatestheind t he

| i ke. These h bet a- unsat urat ' boxyl i c conpounds are
wel I known innwﬁgﬁ%%%ﬁgﬁ*?o%ﬂﬁagw&g %%g?%kg‘%‘d and fumaric acid and
the 1 ower al kyl e3i afother prefefredémisodiment, cliecaiphadetat vaisapacd\ngent somgrises/£2d from
the mxtures of two, or nore of 20 any_of these can al so be used,. 15 WD
01104242 Pcr /T8 FRER0r mwm-y?ﬁ%mfeﬁmmﬁm%% for mul a
My contain reixgwdshititrefn ¢RY EtbrisdsC2Br mdRY, ﬂ@ﬁr%%d&%ﬁ&i differet Of

al cohol s, sone containing gver 7 carbon atons, and in such instances, the
ester grolfh ragherbeismsatuated apdlafing Reemts arecconisEIplatedy oA PORIFRINRE SFATRIE ¢ or

i
formation of ki3 bes SiktRleYoTBhaleid Biid oP AIFASHY Witk eRER\bF A651iE ad18S, NOthe |

i ntroduci ng the desirable ester groups initially, and elimnates the need
to introduce mxmsareqongmplaied. i n a separate subsequent step. In another

preferred enbodi NBffien di r'?%h \ - %Eﬁ | -

m xture of two or noerne(;d(.:'% o%%?i‘t‘@%%?ﬁ@iu n e%%?ﬂn%%&gig%g%@ % rom

reaction ni xinuang amobmts aelativei to) one canpthers eBoRewr, itis prefemed ahat yone pof ttige 4,

preferably. 2, different 10 .alpha beta unsaturatedsacylating agents are

cont enpl a%%d.%gﬁlf W’h‘& aé%mm%egmor%ﬁggggﬁr@éﬁ 8{‘@’? €ic acid or

anhydride W tin esptcidlly méfemal phbalinmi,dhe téthln@tiountroX kddigonab compomedte ip| at ed.
present in amounts ranging from about 0.005 to about 0.3 moles, per mole of major
component, more often from about 0.01 to about 0.15 moles, preferably from about

0.03 to about 0.1 moles minor component per mole of major component. _
20 Examples of preferred mixtures of acylating agents are maleic acid or
anhydride with esters of acrylic acids, especially esters of methacrylic acid. Preferred
~ esters are lower alkyl esters. An especially preferred mixture of acylating agents is one
containing maleic anhydride and methacrylic acid or lower alkyl esters of methacrylic
acid. Especially preferred is a mixture of maleic anhydride and methyl or ethyl,
25  preferably methyl, methacrylate.

Particularly preferred esters of this invention are those of interpolymers made
by reacting maleic acid, or anhydride or the lower esters thereof with.styrene. Of
these particularly pfefe:rcd inierpolymcrs, those which are made of maleic anhydride
and styrene and have a RSV in the range of about 0.05 to about 0.8 preferably to

30 about 0.5, often to about 0.35, preferably from about 0.08 to about 0.25, are
especially useful, Of these latter preferred interpolymers, copolymers of maleic
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When (ii) conprises a mxture of nononeric conponents, they may be present
I n any anounts relative to one another. However, it is preferred that oné
of the 15 conponents is present in a ngjor anount, i.e., nore than 50 nole
% of the mypgdifozez! N an especially preferred enbodi nent, phgiséepissts anount
of additional conponents is present in anmounts ranging from about 0.005 to
about 0.3 noles, per nole of myj or conponent, nore often from about 0.01

to about 0.1 l.es referab mabou o.about 0.1 m)les m nor
conponent p@‘?’hyﬁfl&aﬁq %%Wﬂf WB# i xtures of
acyl ating agbaitsl:Rhafe mpbaauy ﬁtﬁfeﬁe@r ftﬁﬂfbbﬁﬂep&édhadé&ﬁﬁf S:oqhetﬁsdsyl ic

aci ds, espe;nal |y esters of 1nethacrylic aci Preferred esters are |ower
al kyl est er SHO%H L EGAT, ﬁf%%i“ﬁ?‘@*%‘ﬁﬁc%%‘eﬁfe&ewm ®H4®) i s one
contai ni ng @@l’uﬁbﬂi &%h&? é'ﬁ&éﬁ&ﬂéﬁﬁu@&b@hﬁ ASelP gsters of
met hacrylic aC|d ecially preferred is. a mxt uregof eic anhydrlde

and met hyl &GMWIW ibed i mumenous 1hB.tRafents induding 1\S. MtSDéPBS,D&JI arl y
preferred estppgsaf afoag,rﬁg‘iég%,%&rqagg ﬁﬁgggo%%ﬁfmbms%smkg”%fs% sxgle

reacting mal &i ¢ aci I"owet” "estérs’ erbo W't h.
styrene. O 3,70R236@ MZ&JISUI%BBJGM 284,414 andt46Q4c2lneThesetpatrnts ahi ch are

made of mal |de styr.ene .and have RSV in.the, r e of about
0:05 Lo abo o bt 2 55 e deectiB S doq mrropfucn o fRgHE
preferably ﬁmapblqhemx e@eam;t mahbnaﬁhy&u&ﬁaﬁnﬁﬁ@mne&ﬁﬂﬁhﬁigmﬁebﬁ@m&s. O these
| atter pref ed interpol rrers ol rs of maleic 16 WO 01/04242

PCT/ USO%PlS rpﬁ%ﬁ?ﬂﬁ'ﬂﬂ%‘ ‘&Wé};ﬁ!‘jﬁ%g a molar ratio of the naleic
anhydride to Stymycahﬁﬂhgﬁl@p%rﬁﬁﬂﬁ%dpbpa%ﬁfsﬁébﬁdmﬂ&@y can be

pr epar ed accord ? to rret hods known in the art, as for exanple, free

radi cal i ni fAGHEeM! nempplymasable.corapomers, Jhe @editiong}, FORMFRET, 15| BFSRERLIID at i on.

Sui t abl e. 'E‘élﬁ{ | B grepktions e Fotl 'afoliftib 1@ abloli 323 e, art and
are descri bed |v?13nunerous US. Patenfs incl udlong]U. S. Pa?ents 2,938, 016;

2,980, 653; 3Iswlxlestthan about )l Sante ofpdditionad gamonpmes forgach mgle 9B etharthe

3,558,5 0, Oa1 3, P@,ﬁa d Fathok F%,agﬁ 221. .
These p;l?entogﬁgr% aﬁncg&%%atléz eﬁrgel n bfﬂ: rené a@%nékr thei e{segchl ng of
t he prepar anddonaf cmnmmbﬁéncludctaerylﬁuhMEmlom@mcmwl pyrrotidinohé, viryhhy dr i de

cnown 1t nEVARE T el SO e, 1) B eRbRBAG mt SaleBl TTC 0 S0

usi Nng one oromunogess are vinyl ethers or vinyl carboxylates.
Vinyl ethers are represented by the formula R;-CH=CH-OR; wherein each R;
20  is hydrogen or a hydrocarbyl group having 1 to about 30, or to about 24, or to about 12
carbon atoms and R; is a hydrocarbyl group having 1 to about 30 carbon atoms, or to
about 24, or to _ébout 12. Examples of vinyl ethers include methyl vinyl ether, propyl
vinyl ether, 2-ethylhexyl vinyl ether and the like.
‘The vinyl ester of a carboxylic acid may be represented by the formula
25 R3CH=CH-O(O)CR4 wherein R; is a hydrogen or hydrocarbyl group having from 1 to
about 30, or to 12 carbon atoms, or just hydrogen, and R, is a hydrocarbyl group
having 1 to about 30, or to about 12, or to about 8. Examples of vinyl esters include
vinyl acetate, vinyl 2-ethylhexanoate, vinyl butanoate, vinyllcrotonate.
The molecular weight (i.e., RSV) of such interpolymers can be adjusted to
30 the range required in this invention, if necessary, according to conventional
techniques, e.g., control of the reaction conditions.
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addi tional interpolynerizable conononers. The additional conononer is
present in relatively minor proportions.. Cenerally, the total anount is
| ess than about 0.3 nole, ‘usually |ess than about 0.15 nole of additional
comononers fea ks nole of either the 15 olefin-or the algirde@isdes

unsat urated carboxylic acyl ating agent. Exanples of additional conononers
i ncl ude acryl amides, acrylonitrile, vinyl pyrrolidinone, vinyl pyridine,

vinyl ethers, car boxylates. In o errbo ment, the additjonal
conononers are v?ﬁ?*‘“éf‘ﬁ )JF?/"'% WIP’?P&F’BOES’FP VPH‘?#"’ Sonemer
represented buﬁahecéreéﬁukaa&or%%d%d\ﬂaﬁfs%&e&ach 20 is hydrogen or
a hydrocar byl group having 1 to about 30, or to about 24, or to about 12

carbon atons and Peeferably, WM’C%%‘P@?W merpememqoqes%bwdm bon
atons, or to ) Rfi'h'&d € 2Lspivnc! ude
met hyl vi nyl %@% %‘rﬂsrétbt@ vinyl et ﬁ% F%lagﬂ 'ﬁ]'@ﬁf‘ﬁ@, nyl “et S'and t he

| i ke. TheSvi styrenester of a car boxylic acr d may be represented by t he

formula 25 R3CH= e r | group
having from1 to %‘5%‘95@%3% ea&iﬁ} @gr%%dngra%}%grér?&a?d%ﬁs{hﬁ Ctggg% and R4
i s a hydrocaidas on;rmeqﬂ:errseluctﬂgfr&mnhe ghmptcoﬂﬁsumroftxﬁalab&dﬁ ok2nhydrideo about

8. Exanpl es of vrqlnglﬂ esters, .i.nc Vi n&@% }at ate, vinyl 2- et hyl hexanoat e,

vi nyl but anodfgPH (0T @pRdEfle, fur a"f‘héclﬁo ethylene, glptarie af’id' acry ‘RS‘W- of such
i nt er pol ymer %meﬁdwﬁaerw&mcrmee SFHUBAE dobrpbltids. | nvent i on,

i f necessary, according to conventional techniques, control of the
reacti on ¥ondi t i offsone prefopred @M@tﬁmﬁwdﬁ%@@m%?fmmmm pol yner s

are prepar ed pifiGithyddidsy 't SR ferflﬁ 61::%1?!% 71 &9?& | ¢ aci ds.
or.. anhydri des and esterh'lsﬁ{ herglle Prg%?gra y, t nyﬁsgér?{)‘}rergﬁ%l nononer
i s styrene oﬁtmmﬂﬂpmd%wmmﬁclﬁmaH@mﬂmﬁtrtut ed or
substituted on th t abl.y rene.

?’ q‘ﬁal{q I'C cé‘e%o frod Sl t’ma’% rgt{c? % %fyre%%m?lts

Preferably, the alip Xyl1c B dor ydrr e % her eof
is at | east aohslridemsthacrglid &id ecesfer ﬂmrebﬂmngesd’mmabom (58): (rzg:)qo op0I33i c acid

ol utar o i dresgy e By o Bl RIHY O oat it el e FQOF or ot ¢

aci d-esters @08),moseprafesdbly feampQtowss. 10 I:n one preferred enmbodi nent the
i nt er pol ynmer éss .gerj ved from styrene and

Esterification (or transesterification, when the interpolymer contains ester

‘groups) of the interpolymers can be accomplished by heating any of the

20 interpolymers (having the requisite RSV) and the desired alcohol(s) and

alkoxylate(s) under conditions typical for effecting esterification. Such conditions

include, for example, a temperature of at least about 80°C, but more preferably up to

about 150°C or even more, provided that the temperature is maintained below the

lowest decomposition temperature of any component of the reaction mixture or

25  products thereof. Water or lower alcohol is normally removed as the esterification

proceeds. These conditions may optionally include the use of a substantially inert,

normally liquid, organic solvent or diluent such as mineral oil, toluene, benzene,

xylene or the like and an esterification catalyst such as toluene sulfonic acid, sulfuric

acid, aluminum chloride, boron trifluoride-triethylamine, methane sulfonic acid,

30 hydrochloric acid, ammonium sulfate, phosphoric acid, sodium methoxide and the
like. These conditions and variations thereof are well known in the art.
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mal ei ¢ anhydride. In another preferred enbodi ment the interpolyner is
derived from styrene, nmaleic anhydride and nethacrylic acid or anester”
thereof. In the latter preferred enbodi nent, the-nole ratio of

styrene: i nhydride: methacrylic acid or ester ther from
about (1?§§5@§- ' (0.01-0.3), 15 preferably from about SS%A@&%&&%
(1-2):(1.5-1):(0.01-0.03), nore preferably from1:1:(0.03- 0.08), nost
preferably from1:1:0.05. Esterification Esterification (or
transesterificat iAnieaswiitodnt 936, prefegdbohtylemst aboud 98%nsp Siboit 97 wifihe of the
I nt er pol yners_ can_be.acc | i shed by heatin ny of the 20 interpolyners
(havi g e FEGEY SPEUSTASY e R ot Py SuacLI6p8Y ZiP0Em oA SHESKBY o o o)
under condi talcdhslst ¥id GalltoxiMafes Cbves CiheNgtoRhiotietdd GaduirementSUsH coRipitd | ONS

i nclude, for exanple, a tenperature of at_ |east about 80C, but nore
preferably Lﬁﬁwﬂ@caﬁa’b&&tthqsg}éow fungtiqns Faavebe Brcd/ingithe esterification mredeperature is
mai ntai ngd QebaNkdt M8 estef ¥osikn ﬁﬁﬁ?%ﬁﬁﬁ% 58.0hG! g&’.elﬁlca&lfceé‘soﬁﬂgfn?m of

t
the reaction mxture or 25 products thereof. Water or | ower alco S

nor mal | y r ernisebels and alkexylatascor upteacied aepholsrapd elkgxylatitmesd notbeiiemoveds may
optionally i - aHs td tner k. r Ve Lol qui d,
organi ¢ sol vdé%{)éﬁ%?cohpﬁﬁg%?m g@%ﬁ@%@%ﬁ%ﬁﬂe’ ?{)H}lgﬁ@ eﬁételﬂtlgﬁe xyl ene
or the |ike uwsedf the estetseand similbily, optioiiah reastionsmedia,asg. ; luess aeedindtchei ¢ aci d,
sulfuric acid | ua num chl.oride, bqron trifluoride-triethylanlne, nethane
Sufoni o aciihoud ok Bied S50 SERRRIY v 9 Uiy b dobvelihioieint o Rs ¥RAT B G
‘soFI: uE1 gt h(gehdﬁlmereﬁabﬂmdumtea“ Ialesl)aolgen«dkylhtﬁflmdadn/iiemaarea’em' | ovelaluyher egf are
we nown in_the art. 1 ry WO Q1/04242 PCT/USO0/ 18503 At | east about
93% pr ef er 4BiHRdYes @%@t‘ﬁﬁéﬁﬁg“"% arg gelldpopn ¥t the carboxy

functions of the AsniotddPsHoyEEthe RbRpEMTVAE '0f ARis liveRESE Corfthif dter ghdtpexcess of
al cohol s and_al koxyl ates over the stoichionetric requirenment for conplete

esterificatifAmAaPotRA 1 ahayb IO molr %thassdon ths total nymber of melescofcgrbonylt  cat i on
process 5 prayipd &l tHeBefdiyiier COthiR 'thtef SOBH Wavitizfnh abdt® 1330 Abc@r@nge. Wiile
excess of alcdohols and al’koxyl ates or unreacted al cohols and al koxyl ates .

need notldbe gathepwtoms and fopraboyt EQiebeuta3imele % fogsed v she: total samber off or
e, . > ilarly.
exanpl e, as gildg @&b%yé?&gﬁsgﬁ&h% %fe&%?gxéx‘%@n ﬁ%t%keggéﬂs Bhving RO Db ?‘r y

optional reaction ne , hee
8 to about 12 carbon atoms. Preferably, the ester contains at Jeast about 45 mole %,

based on moles of carboxyl groups in said interpolymer, of ester groups containing

from about 8 to about 12 carbon atoms. In an option'ai embodiment, the esterified

.20  interpolymer has up to about 20 mole % based on the total number of moles of

carboxyl groups in the interpolymer of ester groups having from 2 to 7 carbon atoms.

Preferably, the compositions are substantially free of ester groups containing from 3

to 7 carbon atoms. The ester groups are usually formed by reacting the carboxy-

containing interpolymer with alcohols although frequently, especially for lower alkyl

25  esters, the ester group may be incorporated from one of the monomers used to prepare

the interpolymer. Examples of useful alcohol reactants include heptanol, octanol,

2-ethylhexanol, decanol_, dodecanol, tridecanol, pentadecanol, hexadecanol,
heptadecanol, octadecanol, etc. ' .

One class of alcohols includes commercially available mixtures of alcohols.

30  These include oxoalcohols which may comprise, for example, various mixtures of

alcohols having from about. 8-24 carbon atoms. Of the various commercial alcohols
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renoved as they can sinmlarly serve as diluent or solvent in the use of the
esters, it is 10 generally preferred that unreacted al cohols, al koxyl ates
and diluents are renoved by 'techni ques such as distillation, etc., that
are well-known in the art.. As noted above, the corrp05|t|ons fgn/{)}s

i nventi on cWR®YPR4%ster groups. From about 20 to about 78 %ased on
the total nunber of noles of carboxyl groups in the interpolyner contain
ester groups having fromabout 13 to about 19 15 carbon atons and from
‘about 80 to amtmfiﬁsmeﬁﬁ&ﬁ; lbAé eehtdifs fro@ 4bohod tmmmeuoc&xboﬁmtm ehd car boxy!|

groups in the interpolyner_contain este roups havi ng 8 to
about 12 carBB‘ﬁh %‘ﬁ% %Wtepert%lﬁ‘wm 1%@11@?3%@%%3% ‘g]%fg’f’ga'ﬂ%t 45
mole %  basgemprike Bdre %@@W&h&rw dl6bhdR!| dbdbdjl QlldeRbLY Rifadec§l €St er
groups contai nin from about to apout 12 carbon atons. In an opti onal

enbodi ment, eisehdcpeatafeaybaicohph actadecyhalraheb eich Severpl wiablp serrossof fisse % based

on the tot aI l@é/hm g&g&( r of
ester groups al\qlgliﬁﬁxfroﬁéz car Bon éitc%]?rﬁs&m %er %Phﬂ& fe c%][r:rmp05|t|ons
are subst ant ialohols tSheléOdfCompany,Pgmstuqnﬁ‘enumm mdagﬂx&mmm ilcohnkbon

gjggi nmg ?m p re%#%f' vﬁrsﬁﬂ‘%%ﬁ%‘}éﬁ%% ?%?%m%% esp Cl a‘T ly for

| oner al kyl gaﬁaﬂwrd&pntﬂmﬁ?ﬁ&@rﬂogmlenﬁmb&m?rmm@ ;rpm pnehO}c t he
mononers used to pre e inter sef ul _al coho
reactants i ncl ude%ﬁ’ﬁ'g‘i"éﬁw lmhﬁrﬁ%‘é‘@wm ANBYS: MAHecanol |
tridecando, pResat adecprpie RBxXadaedmadl Wcanﬂm l62Ct mglaganN- et c. One

cl ass of al cohols includes comrerci al I avail | abI e m xtures of alcohols. 30
These i ncl udéiBsBdrEBRbmine N EAicHulp &and pietylasnine-2-PeRtanalous i xt ur es
of al cohol s havi fge EdQiRed Btktholdz o Y QikPs delved R6m\WPokiBGO MY Ci al
alcohols 19 ill. WD 01/04242 PMJS00/ 18503 wuseful 1n this invention, one

cont ai ns fr oraf alsebels icludingialnehols gontainingrat dnastnd oftgmat leastok2hearboprasemsbout 12

tegaﬁglogf égt yHa%I gh@%é%% agﬁ@%wﬁ%dﬁgecyﬁéa co Wg%g?@brgdeuf)@

al cohol , mntmimﬁelaMebolmwl mobculadwelght :dd:ahols))IAlcdtds cdbtaiang less thahabl e
sources of these 5 alco tures are the te al _gra cohgl s sold
under the na ttlg'r? | JroRangl, %Wj 9“??86 ‘gh mT@Xas) and
under the namclﬁ\hfg:hﬁmers ﬁalmofhol S
Mixed esters of the carboxy-containing interpolymer are most conveniently
prepared by first esterifying the carboxy-containing interpolymer with the relatively
20 high molecular weight alcohols then with the relatively low molecular weight alcohol
in appropriate amounts, to convert at Jeast about 93% up to about 97% of the carboxy
groups of the interpolymer to ester groups. Nitrogen-containing esters are prepared by
neutralizing from about 5% up to less than 50% of the remaining carboxy groups with
a.minonia, an amine, or a hydrazine such as those described below to obtain nitrogen-
25 contéining esters.
‘When utilizing a combination of high molecular weight and low molecular
weight alcohols, the esterification may be 'ca.n:ied out, for example, by initially
esterifying the carboxy radicals with the higher molecular weight alcohols and then
subsequently esterifying the partially-esterified carboxy-containing interpolymer with a
30 low molecular weight, e.g., 1-6 catbon atoms, alcohol, to obtain a carboxy
interpolymer having at least about 80% of the ester groups high molecular weight



Vista Chem cal, Wstlake, LA), and fatty al cohols derived from ani mal and
vegetable fats and sold comercially by, for exanple, Henkel, Condea, and
Enory. Tertiary al kanol am nes, i.e., NN-di-(l'ower alkyl)am no

al kanol am ﬂéﬁ'& be 10 used to prepare the esterifiedpchiustopssosner s.
Exanpl es | 8 T di met hyl et hanol ami ne, N N-di et hyl et hanol am ne, and
5-di et hyl am no- 2- pent anoI . The esterified interpolyners may be m xed esters

derived froma co on al cohoal s .i ncludi ng al cohol cont i ng at
| east 7, .of t EffFHED ‘&fg‘L%Sﬁ“a?S‘mf b@(qge]f’g't'f’& % %gr wei ght

al cohol s) an&caﬁdpfd)b@éxﬂicsmtvﬁm dignbirtien b Hagh %mawbﬁdbcilﬁr wmgnm(ombat i vely
| ow nol ecul ar wei ght al cohols). Al cohols cont al n| n ess %’b‘g gﬁar bon
~atons i ncl udmaybe aesemplished im prgpence, RFstcamyme Ny e tB‘hH‘ exanol ,

incl udi ng i sQRRESa! YaERMicond M&HledtitRhs 1Rl refuliBing YRR Ak e

i nterpol ymer are nost conveniently “prepared by f| rst esterlfyl ng the
car boxy- chnt lowsnolgcularwesightialgabol; togttain th epterifigatign.qh npl ecul ar

aopsopr 8t o amuriiani A aARYR e glgout % sl llnahg %L | D

carboxy groeseifiedl withea mxmmfltl)errdcoltob bst!mn @n estpfied\garhoxyreontainitg ai ni ng
esters are pre ared b

neut aI | i n oyt t 50% of
t he remi ni n RT% | a An %%‘/néeé%r(g?ou?g%ﬁv(fr azl ne such
as those desalstmhaﬁf:bml Kigh mleem*a:awagnm :ildsdhglsrandZEe bﬂmcauomﬂugemtgo@s When

utilizing a canbination of hi ight and | ow nol ecul ar wei ght
al cohol s 10t hbeipg phiasd {° rF“ﬁE&‘ngg ﬁ'a?‘f ggeout for exanple, by initially

wi ng the car@g!#ﬂ@cﬁnm th the higher nol ecul ar wei ght al cohol s and
t hen subsequent esterifying the partlall -esterjfied carboxy-containing

i nterpol ymer with WB‘WWWE&WW@F\ “"é‘ﬁcﬂb"l‘y%m&’ﬁ?m‘at

al cohol, to g 'P aér&%ﬂncldd@"ﬁﬁ&é'ﬂﬁﬁés RS, BhmbR@a s AEGEB0% Of the.
m) ecul

ester groups wei ght 20 WO 01/04242 PGT/ USO0/ 18503 est ers
and the bal amésdts or meixturss gheregf. olipis, Weioh ghel expressians CoruiAlizke Nl er 5.  For

cxanpl o, 1851 G 10581 80yl e AR b e Rl Fh it BBh 2 ! O

al cohol s ""nmay be "acco n sequence, first cané; lg_ out
esterificati oithv d;ddawtm ity br ﬁmmoadmeawatweuﬂgﬂmofalﬁegﬂ

remai ni ng car,box ‘F’édﬁc ro Qﬁ, Caglogw&ﬁgubg&psm& gat edidffRfO! . .to

attain the d8&f i on
interpolymer and an amino compound.

_ Amino compounds include ammoma and amines. Ammes whxch are used to
20  form carbonyl-amino groups may be mono- or polyammes provided that the average
number of primary and secpndary ammo mtrogens is from 1 up to about 11. To
illustrate, the amine may be 2 monoamine containing one primary or secondary amino
- group alone or in admixture with a polyamine having 2 or more pximary and secondary
amino nitrogens. The amino compound may be a polyamine, wherein one amino
25 | group is primary or socoﬁdary and one or more is tertiary. Aminopropylmorpholine
and dimethylaminopropyl amine are examples.. The amino compound may also be a
mixture of these with. one or more polyamines containing 2 or more primary or
secondary amino groups, provided that the average number of pnmary or secondary
amino groups in the mixture is no grealerthan about 1.1, preferably less than 1.05.
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Al ternatively, the carboxylic groups of the interpolynmer my be

sihul taneously esterified with a mxture of the alcohols to obtain an
esterified carboxy-containing interpolyner wherein at |east about 80 nole
percent of %ﬁm&;@er groups have been obtai ned from hi ghponusemissos wei ght
al cohol s an al ance of the ester groups 10 being obtained fromlow
nol'ecul ar wei ght al cohols. The Am no Conpound The carboxy-contai ning

i nterpolyners contains. a carbonyl-am no_group. The, carbon gr oups
i ncl ude ami des, i mreklesﬁmqypmwa g%éﬁ%es s%aﬂm?m-a%xdﬁ%wfs

mi Xt ures. t herygffes nhRHE alyP g frGia 3t RNibout B akin! Aéins BEWEN @b 1 21 ng,

15 etc" are not to be Ilmgmng to salt formation but refer to reaction of
an am no cor’rmmtdmnmmhea carboxylic acid or functional derivative thereof.

A carbonyl -am no 8#&1& m% gg“; ‘h%cjimca%agg fodm 2G4 d or
anhydri de groups g’% bés {’P]\é "%%fgé%g |yr%§EPL an a é(no conmpound.

Ani no conﬁouraﬂeut|hhlpmfuabl§rM|mnamdoxamordary amnmgmuwn‘ll‘atégaet onearbnt o 20
form carbonyl -a no grou € _nno- rovi de af the
average numf&P EQB'F B’?“'ﬁ%“ﬂge%ﬂ?ia??“[’a ?r%% %O&IJI %p to
about 1.1. Tqundughﬂgtsﬁmlﬁxtedhﬂﬁo@ﬁ%fbim, SR¥ nitfogen ﬂfjtaﬁmﬂgroﬂpldbﬁvdlﬂ‘tgn one
primary or secondary am.no roup al one o . in adm xture am ne
having 2 or rRYFeleh pyolidones, d‘(f:J apolastamsy pxazgli % ”zvf\glFé Qiﬁagfg"'%onpound
nmay be a pol yRgizbknes, MHBES0IRs, O dR0Tinks, aﬁazﬂ'feﬁ?u&dzﬁmprchme)! exaca®a@gdary and
one or nore i's tertiary. Am nopropyl rmrphol ine and di net hyI am nqpr opyl

ani ne ar ellx dhiorehamylaragils; hﬂiae@%oﬂm!‘ dantoing, gyanidings, upgast Jfenamidespese wit h
one or nore leb%@%m efeNGfoiyiam no
groups, provi that th average nu er e? E{Fﬂﬁ%r&%b@irim?}c%ndary am no
groups in t hepolyaping groip isnderiyed fromy a iozpholitivo Fxamples of suitableaperpholines t han

él ?FSJhatzilcI ;Fnllnes \5/%8 rm%ﬁ’ - a:,}g;%@%lp%ﬁﬂﬁm% ﬁgpaﬁavﬁ%agﬂ@ 0y groulpgCI uae

cont ai ni ng frpu]yatmﬂes abinciude? 0 dhnéahylmhoaﬁybmmel I cﬂmtylmb-lemylamnmam nes.
5 about 111, SRECLPTY SHET Iy y SR OEMAR S bup YRR ot | east
one non- ethylamine, N—morpholmoelhylamme, teuahydropyndyl—ethylamme, bis~
(dimethylamino)propylamine, bis(diethylamino)ethylamine, N,N-dimethy}-p—~
phenylenediamine, piperidyl-ethylamine, 1-aminoethylpyrazone, 2-amino-5-mercapto-
thiadiazole, = 1-(methyl-amino)pyrazoline, = 1-methyl-4-aminooctyl =~ pyrazole, 1-
20  aminobutylimidazole, 4-aminoethylthiazole, 2-aminoethyltriazine,

dimethylcarbamylpropylamine, N-methyl-N-aminopropylacetamide,
N-aminoethylsuccinimide, N-methylamino-maleimide, N-aminobutylalpha-
chlorosuccinimide, 3-aminoethyluracil, 2-amino-ethylpyridine, ortho-aminoethyl-N,N—
dimethylbenzenesulfamide, =~ N-aminoethyl-phenothiazine, - N-aminoethylacetamidine,
25  l-aminophenyl-2-methyl-imidazoline, N-methyl-N-aminoethyl-S-ethyldithiocarbamate,
ctc. For the most part, the amines are those which contain only one primary-amino or
secondary-amino group and, preferably at least one tertiary-amino group. The tertiary
amino group is preferably a heterocyclic amino group. In some instances polyamines
may contain up to about 6 amino groups although, in most instances, they contain one
30  primary-amino group and either one or two tertiary-amino groups. The polyamines
may be aromatic or aliphatic amines and are preferably heterocyclic amines such as
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. instances, t#élpha-mpithy] Betsnﬁplﬁﬁyl,pbmﬂaﬂaphﬁm odeyl I £id Psteapy gbﬁﬂaeroom& or two -

condensabl e nono-functional am no group such as a tertiary-anmno group, a
functional |l y-substituted nitrogen atom or a nitrogen heterocyclic group
derived from pyrroles, pyrrolidones, caprol actans, oxazolidones, oxazol es,

t hi azol es, Eg&g‘z‘azol es, pyrazolines, imdazoles, imdazol ';c% 8&%& nes,
oxazi nes, oxacar banyl, 10 thiocarbanyl, uracil ?Rﬁ I ns,
thi-ohydant oi ns, guani di nes, ureas, sulfonam des, phosphoram des,

phenol t hi azi nes, am dines, etc. I'n one enbodi nent, the carbonyl- pol yam no

group is ‘der mmmsétmmmm pipsrazipsiscpyridines; benzepyreolesoquitalinesie s |

I ncl ude am hjo of such |
pol yam nes Pﬁﬁ{(’i&é’e di %#%ﬁo@%%ﬁ@gﬁwﬁ%%?% ?gm ne, '
3- ﬁi Imat hyl amgfbnmmopyhamﬁstrum&mmlkyme%mmmﬂgﬁmmqsl ani ne, pylrjl dyl - §
et hyl ami ne, nmorphol i noet anm ne, .tetrg r Opyr,i - ne |s- '
(di met hyl ani no) pr @ﬁﬁ‘bﬂ? ﬁ'émx é’fhﬁﬁ %% ﬁ’f‘ﬁ%‘h Y hy! -
phenyl enesli agonijise Fthtp%i' y'deﬁ%‘dﬂﬁiﬂilﬁ@dmlzm Wtbmyﬁb&&&@ﬂﬁmsumted

2- am no- 5- memapt o- thi oI e, &Get hyl - am no) pyr.azol i ne,
T ot hyt - a- chiokRse igehdige 1o 0o Giry 0f e ydpRbor-substiuted

4 am noet hyl pyaraathed Whex%inaﬂ‘ihr}@%%éﬂ bubgfitdéht is %ﬂﬁtﬁyhﬁﬁﬁﬁlﬁﬁyhﬂhﬁﬁé" am ne,
N- met hyl - N-am nopr opyl acet am de,  N-am noet hyl succi ni m de,

met hyl ami no- sRstispent ineluding, :S‘Prreixﬁ@ﬂ&ta}k}'h-h asacychﬁmﬂl@@a@bmwmmyl— €8

3-am noet hyl yi.a4i | :
di net hyl beazeir(lgglu’l ?ﬂgxld [\ amgl tg%g% %gam Béindil bl 1 up 1o
N- ami noelhy| shout 24 oftati upap abmit 12 ahpha@tmbmlamnmﬂmfpmsd substituepts include\

met hyl - N- ami t, the.
am ngs are those e’??f%& Xl@k:ﬁe%ﬁqr%ﬁ%ﬁt&?%&pwﬁé&g EO si%‘r‘? ry am no
group and, pmethgl ethylyprapyl| e, peatyk octyl, cyadehexylndaogl grchdqmyl gibapteﬂabrary

pol yaninos. TRPPEH OF R e6% BB sk P SRS E e RO ot

and aro’ b of BPE JRErBayRR R A pefetec st g el

PCP/ USOQ 185§iRydéBaberbibtitufed Bfdrhints &ls. e Bindttiyl) QfethyD iyl sl &ibuply ' | di nes,
benzopyrrol es, quinolines, pyrrol es, etc. They are usuall y am nes havi ng .

from4 to abBXdfaz®es. or to about 12 is
The carboxy-containing interpolymer is characterized as containing a carbonyl-
amino group. The carboxy-containing interpolymer may be esterified as described
20 above. Following estelificaﬁon of the carboxy groups of the interpolymer at least
about 5 up to less than 50%, preferably from about 10% to about 40%, and more
preferably from about 15% to about 35% of the residual carboxy groups remaining in
the esterified interpolymer may be reacted with an amine at temperatures up to 350°C
or higher provided that said temperature is maintained below the decomposition point
25  of the reactants and the products obtained thereof, more often at temperatures ranging
from about 80°C, more often from about 120°C, up to about 300°C,.. Thus, for
~ example, at least about 93 mole %, e.g., 93 to 97 mole %, of the carboxy groups of 2
carboxy-containing interpolymer may be esterified and then the partially esterified
interpolymer is subsequently reacted with a amino compound to obtain a nitrogen-
30 containing ester having from about 5 up to less than 50 percent of the unesterified
carboxylic groups converted to carbonyl-amino groups. The amount of amino
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carbon atons. Pol ar substituents may |ikew se be present in the am nes. The
car bonyl-ani no groups of the carboxy-containing interpolyners also may 5
conprise the groups derived from hydrazi ne and/or a hydrocar bon-substituted
hydrazi ne including, for exanple, the nono-, di-;" and
tri-hydrocaV@dHMMstituted hydrazines wher ei n the hydroggF@g?\MgaoBstituent
Is either an aliphatic or aromatic substituent including, for exanple,

al kyl-, e.g., cyclic and/or acyclic groups, aryl-, e.g. al karyl ,

aral kyl, . et compiumdhysed mmmﬂmsmbabﬁ witlupso lessrtham50%, of thetmesterifiebm 1 up
to 10 about 24, often u bout .12 aliphatic carbon atons. Preferred
subst i t uent s SO Fgups B‘FPB | e, phenyl, alkyl phenyl or an al kyl group

wherein the al kyl hgﬁibumeﬁbmaﬂrmacumty%mﬁfg%mowwm&uwma pentyl,

octyl, cycl ohexyl, decyl or_ dodecyl oup Q her exanple of he

hydr ocar bon QF‘G%V;?@‘“&EIW“BE { %é%ﬁ??“%ﬁz‘?‘f‘“%

al pha- naphg h%mﬁﬁo@h&%ﬂ@hﬁ‘%no%h\bbmﬁapﬁferﬁ&oho@aﬁﬂlam%lﬁ:bﬁlﬂfs)ﬂavélr oups.
O the . 15 various. hydrocarbon-substituted hydra2| nes, preferred cl ass

i ncl udes the W@?W@bwaﬂbemc@mmwﬂ@mﬂa n@etpolamgrtoft)mmzju met hyl ,
di et hyl, di phgayiesaRdmREPitsy *c’f“"’%s i A J]ﬁ?gony

i nterpol ynmer 1S char acterize nt al ni ng a ca am no gro "f}g The
car boxy- cont ghealnohoisnandr gmihe may bessacted vatht the interpolymer xinmltmebsw The above.

Rbout 5 Up ¢ o, PPRERohss0f o eyidnt Rt Gibetn 3 00 B BB H ana
nore is .Jr afmﬁlmmmoﬁfgﬁ?xbﬂﬁeﬁg?ghmtof&ﬁ%mgdsem (aoao)@ax Eog
o nes at -t ot A 053 ST isentyel The et b AR D E I adhner af ur o

i's maintai ned bel qhe e ¢empEIRBSEahbE BsedAloAE as Well & inivious @8@biadioas and t he
products obtai nhed thereof, nore often at terrperatures rangi ng from about

80C, more of ti8i§ fnabitens otice 1 g Cdiffessnt; gminss fan et “tel'l‘i'éﬁefmto‘fnd aftshpl e, at
least about Chagmhenly Ry dluiell G0HE i gl 55 BOGHIG RS, O 2

car boxy- cont ai ni'ng |nterpolyner may be esteriffed and ally

esterifield iqompewnds ywhich contain suifide anddisulfidecgronpsdn dhciristructems eam ipragbund t o
b fEe f h
obtain a nitrg s&gllfmwghe%ﬁfoxyﬁﬁc ime LT AR n %ﬂéﬁgiugnd §s than

50 percent of "t h& unestel car roups convert
car bonyl - am. n@u@tbmestmmumm of amno 23 WO 01/04242 PCT/ US00118503

" The Diluent

As noted hereinabove, the compositions of this invention may contain a
20  diluent. Often they are prepared in the presence of the diluent. The diluent may also
be added to a substantially diluent-free copolymer, usually by dissolving or
dispersing a substantially diluent-free polymer in an appropriate diluent, or by
adding a higher boiling point diluent to an interpolymer containing a lower boiling
point diluent such as toluene and removing the lower boiling point diluent by, e.g.,

25  distillation.

A wide variety of diluents may be used, including natural oils such as
mineral oils, vegetable oils and animal oils, and synthetic oils such as ester type oils,
especially carboxylic esters, polyolefin oligomers, especially polyalphaolefin
oligomers, or alkylated benzenes, an.d mixtures thereof. Selection of diluents having

30 particular characteristics leads to enhanced performance of dispersant-viscosity
improvers of this invention. Particularly valuable are oils of lubricating viscosity that



conpound used is sufficient to react with up to | ess than 50% of the _
unesterified carboxy groups of the polyner. In another enbodi nent, the
carboxy-containing interpolynmer is reacted with a relatively high

nmol ecul ar i ?m ?I cohol and optionally a relatively | owpgpiuSsoriess 5 '
wei ght al c and an am no conpound. The al cohols and am no conpounds have |

been described above. The al cohols may be reacted with the interpolyner to
forman intermediate which is subsequently reacted with the am no
conpound. Aldiwhuanxmlblnywsﬁm&hm%w&ﬁﬂvﬁﬁh low tempeRiTgse 1%t %h the

I nt er pol yrrer ? gosly. The relative proportions of the several
descri bed r ges of  al kyI ester groups to the .10 car bonyl anm no group are

expressed in ter Naphthenio and pm&ﬂnt@@estsdhat(mafm}nmd low temperature
30):(0-20):(0.05-3.5 res ctivel f r £

(40- 60) : (70 FEOIARCE lg)conju%é’ya}'rﬁnﬂg{éﬁc%r% %ﬁd@gcggw u‘gelésdo al one as
wel | as isn \tﬁ&lxﬁtﬁuexomenatdomm very bove viscosity 8tvspr lowi teonperatueesdi Bf er ent

am nes can contribute differ of ten, nt a o

characteri stﬂaﬁém’raﬁ‘tteﬁénfq‘ﬂ’bﬂy%%ﬁ%g‘} Wiscogities g"ﬁ‘gﬁﬁg Wgéé)a% %%rrpounds

whi ch cont a'ﬁ%ﬁ%\ﬂft&:ﬂ%&ﬁ@ﬂf&aﬁ%ﬁ@%&%ﬁ lyﬁbhﬂbbutsﬂorwabmem cAn i nteract
a

synergi stica th added phenolic an rylam ne anti oxjdants

formul at i onyowmmmhwepml@e@ma FRressadin centipgisp) W}@H@ffﬂgl not ed
her ei nabove, 24Tk 600! Bréokfiéld di | uent.
Oten they a"PB‘r’]‘em@g‘rérfBg%mWﬁ‘é’ p?ésen%}e%%(hgﬁdl I uaebﬁt The dil uent may
al so belmddstotitesars detemﬂmimipllgym A&MPmUedbwwnbeﬁwmv by

appr opr | at o SrsilbERRAg"Spsd BRREIRY Rpopi M Uity udetihstin 20
i nt er pol ynerpraeddufi Diag) & 409Cernging rmngabopomtoohuomemcemf:asnd 8 uene and |
Vari ety of OO REEPTLoROLR A RIS T al of Is such ac mneral |
oil's, vegetable CLchﬁ 1}sbeatite MRscaNity SBrétkticHly Wisbesith) ob ifluil ubcbensss isest er type . |
pol yal phgﬁfé&?#%@ﬁ?égﬁéﬁ e Papaden B30 ot S MR SPELMC Lot
Sel ection of iy Gf&&t&adﬁquqmarwwamw bg Broaiduld 0
enhanced per‘rror nce o?&’él spersant - vi scosity over hi,s iLnventi on.
Parti cul ar | yVisabroetts, avhighcappedrs; ino the| Amnuak Bopk gf o %%s‘ﬁ'aﬁgﬁaé 5
' ASTM, Philadelphia, PA, USA. This procedure employs a Brookfield Viscometer
which is described in the procedure. The device is available from Brookfield
20  Engineering Laboratories, Stoughton, MA, USA. '
The choice of diluent also affects oxidation performance of lubricating oil
compositions containing the nitrogen containing esters of this invention. While
naphthenic and hydrotreated naphthenic oils can impart particularly good
viscometrics at low temperature they, and compositions containing them, tend to be
25 oxidatively unstable. In an especially preferred embodiment the diluent consists
essentially of lower viscosity, highly paraffinic oils.
Hydrotreated and hydro-refined paraffinic diluent oils comprise a most
desirable and cost-effective type of base fluid for the purposes of this invention. The
paraffinic oils are usually essentially linear or somewhat lightly branched in
30 structure, and when processed using hydrogen contain little, if any, residual olefinic
C=C bonds which tend to be oxidatively susceptible. While some of the paraffinic

25
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PCr/ USO0/ 18503 WD 01/ 04242 di splay excellent viscosity characteristics at
very |l ow tenperatures, for exanple from-5C to -40C. Naphthenic and
synthetic diluents that inpart. inproved |ow tenperature performance. when

used in con&§3%w wi th the di spersant’ viscosity i nprovepgrrioofasost Ni s
I nvention h common very |l ow viscosity at very |low tenperatures. In
particular they all display Brookfield viscosities (expressed in

centipoise) at_ 26C _rangi ng from about 50 to about 400, nore preferably
from about = 8CHilugntapily car Gontain; relatively hightlgyelhi(np tpAPeuSHIES arompatic

Vi SCOSi ti €S (&hipoRente dhéy) afe® Bl Yob B 6:3MoRIersitiR) as2BRMH! nddhtheh2 aipout
1500, nore preférably fry;ﬁ‘feabout 91125 t% aboute%‘oo. Br ookf ingeﬂlﬁd 10

vi scosities ogosnigmens of siraldar¥ispesityi ng ASTM Procedure D-2983 described in
greater detail h | t e ' I S | ~fi t S1.di.spl ay
vi scosities (ASTM%%%%%GS&J@%?& at’éﬁ%%&k@g&%ﬁig ro‘r)r%dalgﬁl? OZI.SSAr?o about
6 centi st dkesprefeted for thé @OGpositings v thisdnveabiontbetause ofifbotht theirSoxidation st okes.

Low tenperature.viscasit. ookfield Viscosit of  fl ui ubricapts is 15
det er ni ned usﬁtﬁ’émﬁsaﬁ%lwgééﬁmé"%,a.\{vﬁya FaPRPTaRTes) L HERIET VSFoSttYw
Tenper at ur e Vhyle@ehted o thydvotrofimidi paeaffihici dilukeatd r((bL abius 1MERS WSe kiteynalic 0okf i el d

Vi sconeter, which a in the Annual. Bo of ASTM St andards, Section 5,
ASTM Phi | adeVipsty 35&6@3&.”‘%?@’@%&8 &ifh 145 Broduets 8€§‘Fﬁ BYFUR sconet er

whi ch is desci da@hatib trafi@niRAC 86k ofl; and WSyaskRYit $18id dppAdatioh Wifle ih&iiim
Brookfield 20 Engineerin Laborator_l es, Stoughton, MA, USA. The choice of
di | uent al®o Hﬁq"é'g)t Bymﬁgﬁimﬁf@ﬁrfﬁf}é@“bﬁ- 1B cSt Kinemgtia viscosi¥ mbosi t i ons
containing th by hAE YoP hific S : liStid Lon. Wile

napht heni c ang)dr?br%t r eat%&%g%ﬂ%@m C gé?%sgfé%%lgﬁu?rhpégﬂéﬁ a%ét')i cularly good

vi scometrics at | diilucatgoataining copalymers sofdthisoinyentioni may keomaferrad by 28 hem

tend to be 25,pxidatd n |8 ci.al,l . of e di ment

t he dil uent con5|vgt édn@g;séteeﬁt ?gﬁbﬁ&éﬁ?&;\%&é#%cos?t %on?éxl?gﬁi{; %5?%% ni c

oi I's. Hydr ot r pafostargeadmprpeing addifivesechigtpare déscribad itli greatan tdetail lhereinbejomi. se - a

nmost  desit abl ﬁdﬁ”d cost-effective e@Pf base fluid for the IF)ur. oses of
i P r 8%8

this i nvemt i oft A8k COfED (G} PHET PEHPFmMANCCIMRIREAE
somewhat | i ghadditives,afndesizet, toan oil of lubricating viscosity to prepare a finished lubricant

composition.
The additive concentrates preferably comprise from about 25 to about 85%
by weight, preferably from 35% to about 80% by weight of the nitrogen containing
20  esters, and from about 15% to about 75% by weight, preferably from about 20% to
about 65% by weight, of substantially inert, normally liquid orgamic diluent.
Preferably the diluent is selected from the group consisting of paraffinic oils and
synthetic oils. Additive concentrates are prepared by a method comprising mixing at
an elévated temperature, the foregoing ingredients, in the specified amounts,
25  Examples of Esterification of the Interpolymer
The following examples serve to illustrate the preparation of the esters of the
carboxy-containing interpolymers used in this invention and are not intended as
limiting thereof. Unless otherwise indicated in these and the following examples, or
elsewhere in the specification and claims, all parts and percentages are by weight, and
30 temperatures are in degrees Celsius. Sulfuric acid is typically commercially available
93-96% H,SO,. Methanesulfonic acid is nominally 70% in H,O. The extent of
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30 structure, and when processed using hydrogen contain little, if any,
residual olefinic C=C bonds which tend to be oxidatively susceptible.
Wil e sone of the paraffinic 25 ~ 119111 WO 01/ 04242 PCT/ US00/ 18503
diluent oils can contain relatively high levels (up to aRaylciihses’
aromatic EGH%@ﬁ@hts, they are often not as oxidation-sensitive as their
napht henic oil counterparts of simlar viscosity. In general, the
hydrotreated and hydro-refined types of diluent oils are 5 preferred for
t he conposi testenificatién ish¢alculatedeby idetermining Ahes totad f acidh nmbas (phenglphialeing n

stability, an eir 0 | [.C oL ght er
Vi scosity A go?)r&q glg s%?&*y ?gﬁ‘?ﬂé#ﬁ %%éﬁ#‘#ﬁ#ygﬁgﬁyﬁﬁﬁ‘g%mabout
1.0-3.5 cSt pkerelhe totaldciiamaibesineldes @Osfibutioes fromtunesteified polymet andusef ul
with the products gof this invention., in automatic.tra 1SSl ear oil,
and hydr aul {82P5ty e SHpmg 2 P%’WFI%P%fﬁdM%&@ég%¥%treat ed
par af fi nisc Oy YiffeRincabinéendheddwé abid inbées, MRt haid MinBlep Sk the acid nuhb&C) may
al so be used for application in gasoline and diesel engines.

Di | uent - contdde I YRESEHISBPYRBES of this invention may be referred to as

additive co Jedlies. Such additive concentrates may contain other
desirabl e pertormance-i rovi“r;igl addi tives which are described in greater
detai |l herei nbel Meactq;asggqui Y4 pavy of-a 2%1% selidsiin dojueng SBEY of18ong wi th

ot her. perfor ' }{i %mﬁéﬁﬂﬁ {:uie%ﬁ&;; e f1: 48955 : Bhder Rivingubr i cati ng
viscosity toﬁﬁg‘g%gl e éf% I ni she ubri lgﬂﬁt(l'ggc?srrpngdsieiltaihg)n@%he addi _tgi ve
concent rit esR3W=ei0ASaHI3P6TH ts of & rPfi%atrolids I tolyenehsurry sefr BYleifei ght
Ceters.  and TRORRARYrRER et ite SR mble hid§ b RETAGERSTLT 08 | 0
20% t 0 about(.BB%nt 1 13EpaistAlfod 12 u(ashiaterd ofl prodomiemtly steaightwhaiy pifmeryi d or gani ¢
diluent. Preferably the diluent .is sel ed fromt I psting of
paraffinic (ﬂ(i‘f°g°l§tﬁﬂymgs€?Wﬂ%H W&@mﬁﬁﬂ% cﬁ?ﬁ%ﬁ%%%@epar ed by

a met hod confy biswing whilk rdiovidg tolienet| £ wilktand df F012epants ufethand huifohivraeigoi ng

' dients, th | i _ ts, 25.Ex | f.Esterif, ' foth
b et pol oy LSRR LA 08 FREE obispdpenely Frigh s gl o' on of

the esters Ofayind%ronf 81d 9 Karb6H hsBing), RCadded 6VeP OlSYNGRE, heati@ds begunhitlilei nvent i on
and are not | nténded as L. . .
: removing water and excess toluene, stabilizing at 145°C. The reaction is continued for
16 hours, removing water as toluene-H,O azeotrope. An aliquot has total acid number
= 11.5 and strong acid number = 5.13 , net = 6.37, about 96.4% esterified. An
20  additional 66 parts Alfol 810 are charged and the reaction is continued for 16 hours.
An aliquot has total acid number = 8.9, strong acid number = 3.9, net = 5.0, about 97%
esterified. The sﬁong acid is neutralized with 22.4 parts 50% aqueous NaOH.
An ester is prepared by a process similar to that of Eiample 1-E employing 1
25 equivalent of a toluene solution of a maleic anhydride-styrene (mole ratio 1:1)
_copolymer having RSV = 0.145, 0.4 equivalents -OH of Alfol 1218 alcohols and 0.6
equivalents —OH of Alfol 810-alcohols.
Examples of Incorporation of Carbonyl-Amino Group
The following examples serve to illustrate the preparation of nitrogen-
30 containing esters of the carboxy-containing interpolymers used in this invention and
are not intended as limiting thereof. Unless indicated otherwise, all parts and
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limting thereof. Unless otherwi se indicated in these and the foll ow ng
exanples, or elsewhere in the specification and clains, all parts and
percentages are by weight, and 30 tenperatures are in degrees Celsius.
Sul furic agydaisedyPically comercially available. 93-96%ptpostsses

Met hanesulfonl c acid is nomnally 70%in H2O. The extent of 26 WO
01/ 04242 PCT/ US00/ 18503 esterification is cal cul ated by determ ning the

total acid nunbe ol alein indicator t he stron Cld nunmber

( br onphenol tqg%g &yd%gt*‘bfpﬁtsﬂgesr%m‘@t{‘ %n ?ﬁ’@”% 8§8§d number
i ncl udes contcelmtlﬁmaﬁoﬁsrmaaﬁédarsmglaeihtcnﬁdcwﬁreaﬂnﬂlwmﬁ alh¢shindétb® Strong
acid nunber is the neasure _of the_acid nunber of the catalyst. 5 The

di fference b@heRoLHs & pExtsRof moper and ditertiary Qupd Phanolsa i d nunber, is the acid

nunber due qiperified polyner. Exanple 1-E A reactor |s charged with
3044 parts of a % solids in toluene slurry of a nmale

anhydr i delst yr ene Follawing sybstantially fheprocedure Pfﬁxﬁﬂ’lﬁéf% 2Pkt P‘B‘9"1 Qiférzﬁdf%yrrer

having 10 RY 3&@?, 5&&?‘%“*?‘] gyurry of
a maleic anhyélE ae/styr ene matﬁﬁ*rai ma%g\cr gn%%t% rati o)

ter 80I ymert Ihanolmgptiﬁ);t?polﬁn&énﬁvmgdlsl_\ﬁm llﬁ&m‘tim%bmo\ga Qﬁ6ﬁh]£snlxls ;ﬁzf ]
pr edomi nan ylfsm{a!ﬁ ofGhan n 5’5‘3&‘?@ apolgo awﬁg 1k il carbon
at ons) . The 5 A r* e Vi ng

t ol uene. tarpolymerdfaving RBViE<0.143 aneéstesified with 1083 Cpaas iAdfol I218rald 11782 6 parts.
ﬁlat/imngag% ?’c?gnaé’%h%rﬁl %@f“ﬁ%ﬁ%gsmm g e °ast‘i‘ﬁ§'3gg‘%@(r:2& W%@I rfgg i's begun
while renpvieigr WRindled avith 5.2 Gafis ISO%Uﬂ!ileaussNaﬂthZieﬁlﬁihﬁé the/frfong BRI r eact i on
is continued for 16 _hours, renmpving water as tol uene-H20 azeotrope An

al i quot has tigimsthyiamt mmmmeﬂﬂizlpastshmd@drmgthwa&nﬂawx for 23 , net =
6.37, about 9gud% ¢sieer 6. i %mﬁ&r&ﬂﬂ@ﬂﬁ %%mﬁ@h@ﬂa%eﬁalﬁ"afﬂmﬁpw

charged and the reaction i s contlnued for ours An al I quot” has tot al
aci d nunber =15"Q and P sy Hecpresswraifde residge ¢s mived with5438,6 pasts mingrabpil
esterifiegs @g%xsw Bfedyis neutralized with 22.4 parts 50% aqueous
NaCH.  Exanpl e n ester is prepared by a process sinmlar to that of
Exanpl e 1-E cExsmple2dN 1 25 equival ent of a toluene solution of a naleic

anhydri de- styrene 4oL 6,1 8tk Q¢ Y024 parts of 2 product prepared as in Example 1-E is

neutralized by mixing with 5.6 parts of 50% aqueous NaOH for 1 hour at 150°C

whereupon 3.1 parts aminopropylmorpholine are added over 0.2 hour followed by

20  heating for 2 hours. A hindered phenol is added (1.8 parts) and the materials are

_ stripped to 150°C at 10 mm Hg pressure. Another 1.8 parts hindered phenol and 235
parts mineral oil (Total 85N) are added and after mixing, the oil solution is filtered.

Following substantially the procedure of Example 1-E, 2491.5 parts of 27%

25 solids in toluene slurry of a maleic anhydride/styrene/methyl methacrylate (1:1:0.05

mole ratio) terpolymer having RSV= 0.16 and 3314. 4 parts of 20.3% solids in toluene

slury of a maleic anhydride/styrene/methyl methacrylate (1:1:0.05 mole ratio)

terpolymer having RSV= 0.14 are esterified with 1131 parts of Alfol 1218 and 1133

parts of Alfol 810 employing 70.3 parts 70% aqueous methane suifonic acid.

30 Following essentially the. procedure of Example 1-N, the strong acid is neutralized

with 19.2 parts 50% aqueous NaOH, 23.2 parts aminopropylmorpholine are added and
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copol ynmer having RSV = 0.145, 0.4 equivalents -OH of Alfol 1218 al cohols
and 0.6 equivalents -OH of Al fol810al cohols. Exanples of I|ncorporation of
Car bonyl - Ami no Group The follow ng exanples serve to illustrate the

preparation of nitrogen- 30 containing esters of the car I ni ng
i nt er pol yn®O0 44 in this invention and are not intend ?ﬁlg&fm%ﬁ%tl ng

thereof. Unless indicated otherwse, all parts and 27 H MWD 01/04242
PCT/ USOUn8503 percentages are by weight, pressures are atnospheric, and
t enper at ur egedeted foﬂzﬁmgseﬁess imlbmdph&ml tire atldezinwhenrupor cabdutainedhitdsi ng a

di atomaceous rth f| The, " ered henal." of nono-
and d|-tert|é ‘b g‘%&ﬁ‘ﬁa iﬁ@ng q\g@ffﬂ?ﬂﬂallythe
procedure - ofm@ga_npl e 1-E, 2911 parts of a 22.1% solids in toluene slurry

of -a mal eic anhydridel styrene/ methyl nethacrylate (1:1:0.05 nple ratio)
t er pol yner @mﬁﬂw 0.158 and 3124.9 parts of a 20.6%solids in toluene

slurry ofs a mal eige BRI e IR i Rbiidd BRGALTOthIHSN Wilh & Squdd nol e
ratio) tserpol yner E%\?ln RSV= e143 gfeg esterlfled wi th 1083. ?tharts Al f ol

1218 and 11 7@opntiaf PeteeGanadaj 108N miuagaledli ng 67.5 parts net hane sul fonic acid.
A portion (?&gg Ras) of the ester is mxed with 16.2 parts 50% aqueous

NaCH t o neut he strong acid. D nethylam nopropyl am ne (10.2 parts)
i s added and t he Thesteongatid ofi2G40pantzeaf thepstep before mewtraligatios Of Exagple b t s

o, pr eaouf Beusaligea By ariang e 18 a6 5f 30 Gqbls Sidu B s is0iE 2‘2" %0
(Totjﬁlct Sﬁjr\l)e %ﬁbﬂslﬁ ag&ammnwylﬂmmmgommmf(@amqja{]tg gf a
parts of | 50MREARAES RS Xﬂwdqedwamo?éa 0 1 A o o gl o]

am nopr opy! ngigRetd 1rse°@moadﬂ m&muspwmﬁumm&auma ng for 2

hours. A hindered phenol I S, ed 1 rts)., and,th teri.als are
stripped to Pestoaipgralnil (Retrolen Q@%%@Pﬁi‘%‘xﬁ‘&r&gr@ B’@P’ééf phenol

and 235 par@gﬁrg&neral 0|I (Tot aI 85N) are added and after m xing, the.oil
solutlonls ered F | pe3-N : -

: Followmg substantially the procedure of Example 1-N, 2491.5 parts of 2 27%
solids in toluene shurry of a maleic anhydride/styrene/methyl methacrylate (1:1:0.05
mole ratio) telpolymer'having RSV= 0.16 and 3314. 4 parts of a 20.3% solids in
toluene slurry of a maleic anhydride/styrene/methyl methacrylate (1:1:0.05 mole ratio)

20  terpolymer having RSV=0.14 are esterified with 1131 parts of Alfol 1218 and 1133
parts of Alfol 810 employing 70.2 parts 70% aqueous methanesulfonic acid. Butano}
(9.6 parts) is added and the reaction is continued for 5 hours. An aliquot has total acid
number = 8.4, strong acid number = 3.4, net = 5.0, Following essenti.ally the procedure
o Example 1-N, the strong acid is neutralized with 19.2 parts 50% aqueocus NaOH,
25 22.5 parts aminopropylmorpholine are added and reacted for 2 hours, 6.6 parts
“hindered phenol are added and the miaterials are stripped to 150°C at 20 mm Hg
pressure. The residue is mixed with a second portion (6.6 parts) of hindered phenol
and 896.2 parts mineral oil (PetroCanada 100N) and filtered.
Example 7-N
30 A reactor is charged with 3000 parts of the product of Example 2-E at 20.6%
by weight solids in toluene, and 532.9 parts Alfol 1218 alcohols. The materials are
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Fol |l owi ng substantially the procedure of Exanple | -B, 2491.5 parts of 27%
25°solids in toluene slurry of a maleic anhydri del styrene/ net hyl .
nmet hacrylate (1:1:0.05 nole ratio) terpolynmer having RSV= 0.16 and 3314.4

parts of ZQY‘S%“S‘Z‘F ds in toluene slurry of a naleic PCT/US00/18503
anhydride/s CREP et hyl methacrylate (1:1:0.05 nole ratio) terpolyner

having RSV= 0. 14 are esterified with 1131 parts of Al fol 1218 and 1133
parts of Alfol 810 enploying 70.3 parts 70% aqueous met,han? | f oni ¢ aci d.
30 Fol | owi nght#tede yadex| Ny, 1o Hi20i(r whilg remowips R, o A1 splution, @ ??’tgo%“sa'ci dis
neutralized mdinhibsdifortc R hidl 530 sty A0teP 814 4Ebholsis greparedl ind is added as

am nopr opyl nor phol i ne are_added and 28 WO 01/0424 CT/ USQQ 18503 react ed
for 2 hours, &eremfomn sn pididen uangl suerd).5 hous whilg beating dhempierals bblAS Gne-t hird

(1100 parts) 2B Bl S5 télthﬁ. izt I ar=y @ ht (Total
85N) and fi F?‘téfaté%& _Exarrp%%a}‘llﬁl{eg e prigétgghtﬁrg%fﬁlggggxgonggl lgé?Ss-aél\olni)s trepeat ed
r epl aci ngs To34°C8 Stewnatérialare qefhixed avar24thoufs. Petal acid munrber O, sfrong al oi | .

Exanpl e 5-N The strong,gcid of. 2040 parts of t%@,— ter b

neutral i zati 8?*85‘1"111 a—nﬁ'?eneg agd ﬁ“?%ﬁfen?rfa‘i’fiig’g'& ¢ gﬁiﬁfﬁ?& \?\}%?f’é’%atparts of
50% aqueous N@®E, ROrpatts IS0% squabusINAOH 46 adbel sndehe rhatedalpard snixed at

di met hyl am nopr opyl am n e added over .Q.5 hour followed by. heati.ng for 2
our s. A hi nGRBERSh BYE0-§ bourc e Saanleg SRR RETLRPIROOORYL
stripped to heRfhohe 28 abdedidiedU.SRETEllowdAdy/Heiting 8 156°Ctfor QU5 MY, €Thephenol
and 440.6,_ parts, mneral oil (PetroCanada 100N) are added and after m xing,

the oil 281 umassalscare mixqdowithy 2.9 parts,of 3 t-butpisted Rhepe] foflowed, oy Xaquym; e

procedure of suaapl® is0Pe A4 Mo 3ig ?Eréliuré‘ tReh0afteP rdrdiSving) vhatiudE @ Sl urry
of a mal ei ¢ anhydri de/ styrene/ net hyl thacrgl ate (1:1:0.05 nole ratio)

t er pol yner hagditiepalkg9-pans troutyiated pensl ispdded: tEo 930.3hparts. cfdhesmpteials ae  t ol uene
slurry of a fojaf - ' . -4 Q5 nol e
ratio) 20 terpo ;Prgl avi ngesi@ngﬁ’ar@ée%%?g?%‘?@gﬁwﬁ%ﬁf%% q%gf-ts of

Al fol 1218 af053133 parts of Alfol 810 enploying 70.2 parts 70% aqueous
met hanesulf o ' Butanol (9.6 parts) is added and the reaction is
conti nue 5f o%&% An al i quot ‘has total acid -

A vessel is charged with 800 parts of the stripped residue of Example 7-N,
and 200 parts of polyalphaolefin oil (4 centistokes). The materials are mixed for 0.5
hour at 125°C the filtered. .
- Each of the foregoing examples describes compositions of the invention
20  wherein from about 5 up to 50% of the carboxylic acid or anhydride groups, after
esterification, are converted to carbonyl-amino groups.

For comparative purposes, the following examples illustrate similar
compositions, but wherein at least 50% and often up to 100% of the unesterified
carboxylic acid or anhydride are converted to carbonyl amino groups.

25 Comparative Example 1

A reactor is charged with 3044 parts of a 22.1% solids in toluene slurry of a
maleic anhydride/styrene/methyl methacrylate (1:1:0.05 mole ratio) terpolymer having
RSV= 0.16 and 35224 parts of a 19.1% solids in toluene shiry of a maleic
anhydride/styrene/methyl methacrylate (1:1:0.05 mole ratio) terpolymer having RSV=

30  0.14 and 1131 parts Alfol 1218 alcohol mixture. The materials are heated to 120°C
with N, blowing while removing toluene. A mixture of 70.2 parts methane sulfonic
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nunber = 8.4, strong acid nunber = 3.4, net = 5.0, Follow ng essentially
the procedure of Exanple | -N, the strong acid is neutralized with 19.2
parts 50% aqueous NaOH, 25 22.5 parts am nopropyl norpholine are added and
reacted for 2 hours, 6.6 parts hindered phenol are adde E&srrat erials
are strippB@UBME0C at 20 nm Hg pressure. The residue |s mxed wWith a
second portion (6.6 parts) of hindered phenol and 896.2 parts nineral oil
(PetroCanada 100N) and filtered. Exanple 7-N 30 A reactor is charged with
3000 parts o&idmm%@mmfﬂm&mmte iﬁ'(adﬁé&)owsymﬁdioghthwingiids in

‘'t ol uene, and_532 art 18 al oh I

03/ bana> PRl 8“ ﬁﬁﬁ’é@ﬂﬂ‘g"?’%’ P TR0E Hnd rebbon ndgtol uene.
AI solhultuo_n oéonaﬁ:eafcgaﬁmeurs,rmhbamwdd : ubxfaslmmenmpamﬂmﬁameﬁﬂsdd_ irs atfsut ol ?10
al conols I's ar e S addedq, as a.stre rom adal t nnel over
0.5 hour \/\hl?ﬁ‘ﬁ&ﬂf‘?ﬁ% ?“@sﬂﬁl‘?e?‘i‘%?ss“? ?Y“H]Z% 36@ ’tﬂ?‘e%&%ﬁ]ng i s

adj usted §0 WP dintuining B e, 15pdts MaRPOSIGALERS oAl $25C. The

materi al s are refl uxed over 24 hours. Total acid nunbe strong acid

number = 4. 8 %b?méeﬂwwmmmw%bmww@wémmmeﬁmr 1 hour
at  150C ﬁmﬁ&"/ Hol 12 940AE 2256 vk Bl 'Prdsilré, Rbsledt! € M xed

at terrperature over hour . V\V]I|e$’al nt ai ni ng terrperature 5.8 parts
am nopr opyl anconipedwithh8862 parts thineehl oi} EFotad 88Nhour f ol | owed by heating at 150C

for 0.5 hour 1O ERBL Lhals are mxed with 2.9 parts of a t-butylated
phenol foll ovq%‘a[&gavnlvvzmuﬁr‘stri pping to 150C and 20 mm Hg pressure then,
after red@®vi ng v ak weantor dsnchaegsd iwitho D ﬂn@oﬁ&netmoducbutﬁkmalﬁqem i's
added. To 920. ar t h t eri d 23 oCanada
OO o |- r g ek P e wBlief 5 el B BllidorBi 005
A vessel is ﬁhﬂégedddmtdbp&%fanhwabgmeddngaﬂmmahml m:&dldgneﬁrpl e 7-N,
and 200 parts o ol efin | erials are
m xed for 0.B I%H@F‘eéah‘%gls%et’?f’é@ﬁl% t° E@S‘}:\ n@% exarrpl es
descri bes cogmmﬁaemgm&&haaww@ma&a%&ﬁmmﬁmaﬁmﬁm@up to 50%
of the carboxylic acid or anhydride groups, after esterification, are :

convert ed3t o2 HKGY fillareds o groups.
Comparative Example 3
Following substantially the procedure of Example 1-E, 2503.6 parts of 2 27%

solids in toluene slurry of a maleic -anhydﬁde/styrené/methyl methacrylate (1:1:0.05
mole ratio) terpolymer having RSV= 0.158, 1141 parts of 20.6% solids in toluene

20 slury of a maleic anhydride/styrene/methyl methacrylate (1:1:0.05 mole ratio)
terpolymer having RSV= 0.143 and 2089.5 parts of a 21.1% solids in toluene slurry of
a maleic anhydride/styrene/methyl methacrylate (1:1:0.05 mole ratio) terpolymer
having RSV= 0.14 are esterified with 1135.4 parts of Alfol 1218 and 1196.4 parts of
Alfol 810 with 70.2 parts 70% aqueous methanesulfonic acid. Following essentially

25  the procedure of Example 1-N, the strong acid is neutralized with 25 parts 50%
aqueous NaOH, 37.5 parts aminopropylmorpholine are added and reacted for 1 hour,
6.7 parts hindered phenol are added whereupon one half (1834 parts) of the materials
are mixed with 458.5 parts mineral oil (Total 85N) and filtered.
Comparative Example 4

30 The procedure of Comparative Example 3 is repeated replacing Total 85N with
an equal amount of PetroCanada 100N mineral oil."
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For. conparative purposes, the followi ng exanples illustrate simlar
coinposi tions, but wherein at |east 50% and often up to 100% of the
unesterified carboxylic acid or anhydride are converted to carbonyl am no
groups. 25 Conparative Exanple 1 A reactor is charged wt ts of a
22.1% sol i dﬁonﬁ“‘WI uene slurry of a naleic anhydri de/stypgﬁg’m

met hacrylate (1:1:0.05 nole ratio) terpolymer having RSV= 0.16 and 3522. 4

parts of a 19.1%solids in toluene slurry of a naleic
anhydr i de/ st Qoeperativei Bwamplee hacryl ate (1:1:0. 05 rml e ratlo) ter polynser

havi ng RSV= 30 0. 14 and .1131 parts f ol tur

materials are heamlié@@eﬁmlﬁg 9&2?120% ?Fe‘he A

m xture of 7Qnafeidaihl &Whﬁe&a&wﬁ@ﬂ\@dﬁ%&é%ﬁ)eﬂﬁ%aﬁﬁé% aci d
and 1132.6 parts Al 810 al cohol nixture is added over 0.5 hour, heating

is begun \/\th%’#%ﬁ%\??%%GMr foh 4215 dleahol Xty e Thesmatgrials ﬂerﬁj‘“&@ 9 50C. The
reaction iss IWMPHQ&IBQ{ %l@&'ﬂ{o%mgt&ﬂaw W\&;o _I%ﬁaén{aﬁ!nuﬁ@@ﬁ@oa

azeotrope. Mat eri a are about 97.3% esterif e strong acid is

neutral i zed whirtrexf 153rpans Bethanepulfonicacid@d ﬂﬂmélfnhﬂ@t plrgixtuse

the' tonpor ai df BB ok, GFRRADhANE KNBOPMHIE A urdt ek B bcrdl sdimy (1 21

hi nder ed pherstbilizifigeat #50%L. | The repcdonsisr ¢coppmudt for ]lB(]:[Buat rSfoving Watepasssur e,
cooled and mixed th 8865 rts. mn . rative
Exanpl e 2 10@%{>< ﬁ% 0P PEPE svﬂrfﬁbufbfg% ?&P@“gf vﬁﬁl'\')wrg%%? Y Exanpl e
é E. Ehf lmttanpe@dx&eaz'ﬁsiﬁﬁi eﬂnﬁogd humkearel\ﬂddwewauosrhohs aﬁdn&rtslSo

i met hyl am nopr o anipe are a Wi eat i_.ng .at

for 2 hours. "&f‘?%%“"ﬁdﬁpﬁ’&mimg WF‘&W&’&E&F&@“ ‘éérﬁ)ﬁmﬁ%"%é%em s are
stripped to MHeGnaériald tﬁnﬁb*tﬁhtﬁoﬁxm%rﬁr&s&bffdﬁosdxoﬁh%ﬂkd end 231.4

parts mneral oil (Total 85 N) are added, the materials 15 are m xed and
filtered. Cori38iCasi4/rars;hindsred phenobpte dfadyand, the mataripls| Wé“ﬁﬂb%’ét-ﬁjre of

Exanple | -E, ﬁ?%ﬁ&@%@ﬁﬁﬁz&eﬁ%hﬂﬁwﬂeﬁ@% B 1 O;gxéfd\ﬁ{ a mal ei c

anhydri de/ st yrene/ met hy thacrylate (1:1 t er pol ynmer
havi ng RS\E= 0. 158,The campgsitionssofdhis yemdivn s dsefl asviscosigeimprodngsadditives of a

rnaleic anhy digl Qi fiietd Bty the fdiostiflf it Coimpostios AR hbieli 3bdve)
' they provide exceptional oxidation resistance and also good low temperature properties
without an adverse impact on higher temperature viscosity.

Lubricating oil compositions of this invention comprise a major amount of an

20 oil of lubricating viscosity and a minor amount of the nitrogen containing esters or

additive concentrates of this invention. ' A major amount is the greatest amount. For

-example, a composition contéining 40% by _wéight of an oil of lubricating viscosity,

and the balance being made up of a variety of other materials, each present in amount

Jess that 40% by weight of the composition, is considered as comprising a major

25 amount of an oil of Jubricating viscosity. More frequently, a major amount is meant

more than 50% -of the total weight of a composition. Thus, for example, 51%, 80%

-and 99% are major amounts, and minor amounts are less than S0% by weight.

Corresponding examples of minor amounts are 1%, 20% and 49%. Typically,

lubricating oil compositions of this invenﬁon cdmprise,'on a neat chemical basis, from

30  about 0.01 to about 10% by weight, more often from about 0.20% to about 5% by
weight of the nitrogen containing esterified interpolymer.
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t er pol yfrer havi ng RSV= 0.143 and 2089.5 parts of a 21.1%solids in tol uene
slurry of a maleic anhydride/styrene/ nethyl nethacrylate (1:1:0.05 nole’
rati o) terpolynmer having RSV= 0.14 are esterified with 1135.4 parts of

Al fol 1218 6.4 parts of Alfol 810 wth 70.2 part &ﬂrﬁb?ﬂi@é’

met hanesul ﬁﬁ@%@l d. Follow ng essentially 25 the proce re Exampl e
1-N, the strong acid is neutralized with 25 parts 50% aqueous NaOH, 37.5
parts am nopropyhnorphol ine are added and reacted for 1 hour, 6.7 parts

hi nder ed phenol ~ ahe '&mwzmgomﬂ%ﬁéﬂmmm%mhsahbgmfthe%t erials
are mxed w t “5,‘?’9%'“ I nparative
Exanpl e 4 30&{%%15 %&%h%%j‘?)gpar at1 ve: @lﬁ&?% %p%g%gglﬁpl aci ng
Tot al 85N wi nahgin gbout 0310 t fs,mm@mwhqﬂ@us igbmicangd fopimpn@l ' B' WD
01104242 PCT, rged with
1507. parts @%@@%ﬁ&‘%@%?m uengrﬂﬁ&ﬁ%@&%ﬂé %ggg%tﬂg

anhydri de¥ stgsteersdbmﬁdlfmkn Imving REViraggidpfrom bisout Q.08 )abbwt (35| ymer:
having RSV= 0.13 and 261 parts @%fol 218 al coh m xture. The .naterials
are heated to 5 ﬁ@g‘ °?’W°‘R‘E‘°ﬁ °h P@fiﬂ!/‘%?@“ (ﬁ“l?@ﬁtét W‘F cool i ng
the materi al ge d&irebéscosity mwtaﬂdﬁxsﬁérsaﬁ@ﬁam&ﬁbﬁmg%ﬂ%ﬂ galgci d and-

261.4 parts Alfol 810 aI cohol m xture js added over 5 hour heatl ng is

begun whi | e eHBRA Fhemigal basiscthey as swployedsp peryide from ghout 9.93 Wg‘ba'ft W&C. The
reaction i SIVBt erxbﬁt'r-’%ré Bften] ol Wbt Omﬂ'aﬂﬁtvﬁ%& Wdght g2 the

azeotrope. s are about 98%esterified. e ITB.I ntaining the 10 :
t enper at 1 e, coptaining esterified interpolympr | Mﬂpmmenm el feegared by miXmghour “and

hi nler od. phesalty i SBreaaiorks 1 Rl mife e offiice S vt P2 e e
for 0,5 houraddiyelcententrrte. 130 Crlegatetl fmperstute asidefindd hawinols aatemperied and t he
xt :H 2: Z Q;Wer\éﬂaﬁﬁé%ﬁ?% ra :[esi rsn ?ﬁrealprgijluc'g .TOtlgl Tﬁgl\lgzbngggi tions of
this invent lmaiefnnbﬁéaﬁh Micositgcosi ty-inproving additives and provide .
S e o Yt Bl Pk S BB e BB 00 o
properties lobiidating visdsifylinclndifig hatialdnd eynthetic bty antl GiixrGiefthafe6f. Vi SCOSi ty.
' ~ Natural cils inclﬁdc animal oils and v_cgetabl_e oils (e.g., lard oil, castor oil) as
well as mineral lubricaﬁng oils such as liguid petroleum oils and solvent-treated, acid
~ treated, and/or hydrotreated mineral lubricating oils of the paraffinic, naphthenic or
20  mixed _parafﬁnic-naphmenic types. Oils of lubricating viscosity derived from coal or
shale are also useful. Synthetic lubricating oils include hydrocarbon oils and
halosubstituted hydrocatbon oils such aé_polymerized_and interpolymerized olefins,
etc. and mixtures thereof, alkylbenzenes, polyphenyl, (e.g., biphenyls, terphenyls,
alkylated polyphenyls, etc.), alkylated diphenyl ethers and alkylated diphenyl sulfides
25  and the derivatives, analogs and homologues thereof and the like.

Alkylene oxide polymers and interpolymers and derivatives thereof where their
terminal hydroxyl groups have been_.modiﬁed by esterification, etherification, etc.,
constitute another useful cla_ss of known synthetic lubricating oils.

Another suitable class of synthetic lubricating oils that can be used comprises

30 -the esters of di- and polycarboxylic acids and those made from Cs to Cy
monocarboxylic acids and polyols and polyolethers.
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Lubricating oil conpositions of this invention conprise a mgjor anount of
an 20 o0il of lubricating viscosity and a m nor anmpunt of the nitrogen
containing esters or additive concentrates of this invention. A major

anount is t r est anobunt. For exanple, a conpositio {%12@&] L o.ng 40%
by wei ght opﬁéﬂmgﬁ of lubricating viscosity, and the baP% @’éﬁ%ﬂ made

up of a variety of other materials, each present in anmount |ess that 40%
by wei ght of the conposition, is considered as conprising a najor 25 anount

of an oil of | ubri@thtr syotheticdobricating oildineluder lixpideesters/ of phosphiofus-canmaining | S
meant nore than 50% of .th of al wej ght.- of. .a conppsjtiqn. Thus, for

exanpl e, 51 % l%@%qwﬁmtwgg‘&?é“%ﬂtﬂﬁh’%ﬁpgm'@ﬁn%o aiie) %W@]ﬂﬁe | ess
than 50% by wpdlgiyl., polfalkdxs PP Pélyadoty SRR il ind ilitate cREDUNt S are 1% 20%
and 49% Typically u r%&gt?ﬂzﬁgi )Ie}xcorrposi tions of this invention
conprise, on a nea‘?mﬁi%ﬂﬁai ed,and zerefined, pils; githgs igtural ag systheticnias vellgs, by

vei ght, nose ahinaes 6ff W8 st of adPdP thésePBOME rvddisél é}%ﬁabfs | trogen
containing esterified int .e_rpolo ﬁ 32 8\0 (_)1/%4%42 olgé!c&g_ USO0 tl’%%%g bgThe

| ubri cating oReddmbhssampesifions of the ipresent imuentidno Unrefined chils [avetthpseaobtainelor heavy

duty diesel eggih ﬁ{tﬁgﬂn r & [ f ' rs
havi ng RSV rangiﬁgmfﬁrM(;m a oﬁ% P@ﬂ%ﬁ%g&’a ou&%,%té@%@g&%ﬁﬁéﬁ{}ﬁc
f1uids, |ubri Befined oflparesimilanito the uarefinedsailsencdpk theg havecbieen lfutther Seurddsinf or
conti nuously ' 1 Ssions, wherein the 5 ester_is. derjved from
i nt er pol ymer sxﬁéﬁéfﬁgﬁﬁ#ﬁ%% F’B?FP%Fo‘Bﬁt°’6‘?°B%P‘i°B“§B‘mR@’%‘. oils 3R i t i ve
concent r ai@s oftaindd bry prevessed similaras thosesised forvbedif efihddvils applien terefifeduigVi de

t he desired vij Cﬁ?gte]y in(a]g%(?dand di s ersag&g to a Iubficati ng Qi l l
conposi ti on. ’f’% Yq §pen ¥, UirdAp i SFFh praefined ofly effen,prg adgionallg t o
provi de from pidessiedObyOtkclinfuad) BirdctolOR refdbvalRE ggsm alilitifes Gl VR Breib@Rout

0.20% to about 5% by wei ght of the nitrogen .10 containing esterified
i nt er pol yner . PR i ve concentrates. are prepared by mxing, wusually at an

el evat ed t enper at : s lod e . t he
nper at UgRcitio exahipfes bf&étaﬁo@dé%c?ig?duérdg%f RRABARE %gosggﬁe%eyp

additive concentrate. An “elevated te rernrs a
t enper at ule By Chamberdin \il, Usb 4,326,972 and Ewrppeen RatemtcPublitation107,282, bothrof cat i ng

oo oh 5% VAP M GRSl A o T
oi I s and m xt ur es Abasicdfief dda¢riptioh of hibsicinhbase dils appea|in an ksicRrby D.&get abl e
oil's (€9, | BtgkOuunriGith HngBbling® S Volume 43, pages 184-5, March, 1987, which
article is expressly incorporated by reference for relevant disclosures contained
20  therein.
Other Additives . _

As mentioned, additive concentrates and lubricating oil compositibns of this
invention may contain other additives. The use of such additives is optional and the
presence thereof in the compositions of this invention will depend on the particular

25  use and level of performance required. Thus the other additive may be included or
excluded.

Compositions often comprise a metal salt, frequently a zinc salt of a
dithiophosphoric acid. Zinc salts of dithiophosphoric acids are often referred to as
zinc dithiophosphates, zinc O,0-dihydrocarbyl . dithiophosphates, and other

30 - commonly used names. They are sometimes referred to by the abbreviation ZDP.
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well as mneral lubricating oils such as liquid petroleumoils and sol vent
treated, acid treated, and/or hydrotreated mneral |ubricating oils of fhe
paraffinic, naphthenic or 20 m xed paraffinic-naphthenic types. Qls of

| ubri cating vi sity derived fromcoal or shale are al ef
Synt hetic 88?'?‘%&% ng oils include hydrocarbon oils and ngﬂg%’?i tuted

hydr ocarbon oils such as pol ynerized and interpol ynerized olefins, etc.
and m xtures thereof, alkylbenzenes, polyphenyl, (e.g., biphenyls,

t er phenyl s, Onelokydon zidc paits \of Kitidpplmspheiic agids alaj e piceeht G @ bemyt andufiver s and
al kyl at ed- di, phenyl fide 25 and the derivatives, analogs and honol ogues
t her eof and t@ﬁrg Fﬁéggﬂag?&?ﬂﬁ DERFYR: 2t KeALAnd anfi9xidancy RsHPIRARFS and
derivatives ther Otfer whidificest thati thay btionhilabe Byedr X01e IebrRb@E HiRkVer MAEN
nodi fied by.esterifi ﬁaﬂtgl n, etherification, etc., constitute another

' y

useful cl asd™6Puh oth example, | getergents, rflisnerspnts, sypplemental Wiscate cl ass of
syntheti g | whpdovas, Bﬂdﬂidnsirﬂ]ﬁﬂﬁngct tsP @oMSEch ‘ﬁgﬂm&{)ée%enéop&lﬂep&ﬁters of
0

di - and pol ycarboxylic acids an se made fromCst nonocar boxyl i c
aci ds and pOPRIBISIEASENtHETTEIE PREFUSS GBS\ ENH VLT /ABtRts d Ot her

synt hetic | J ' [ | Gl L O r rus-contai ni ng
aci ds, pol y#@??@ﬂt 3??'§Eyg?‘%fa§§¢§;&g&§8§g&tj'%‘§pﬁ”&‘§, &éf%?@%%%gﬁ%ﬁ?&s such as
t he pol yal kympropess may hé used proadditiondothe nitmgepoimpaining esters of thizyimveatiani. | s and
silicate oils. Lef i fined .and rerefined.oils..either natural or
synthetic (as m%‘ggéﬁ%s"r#ggurts e?d%fm?mv\%n o ‘gg%\”ﬁ??ﬂf‘gd’ﬁqtﬁgg’@k‘l of the
type di 98! osmy badnchided inthe compositiens ofthelinventionarcexemplifiéd By chldinatele pr esent

i nventi on. r,ef.i oil.s are those tained  dipectly fromnatural or _
synt heti c sgﬁ?}?&%nﬁ%f%m“sﬁu?ﬁgﬁr@? Wﬁfi?&tm]ﬁs‘l'ﬁg"ét' PhomiSe SR8 0i | s are

simlar to tithudity dihydiecirioh dd @iR@Rcaibbe Yhospites) RRIYbESH U 86mpduadd, ed in one

or nore purif‘ﬁg Jon steps to inprove one or nore properties. Rnrefined
oils are 10% rhed by processes simlar to those used to obtain refined

oi |'s applied {0 Oftch NitiaBbA Snhibfing Magdt¥ CinbRAY ARl G kityiaa Vi Ce. Such
rerefined oils often are additionally processed by techniques directed to
renoval 16 Sinbeayl amines; hiadered, gheviols, Bineeiriiiothese pavdag tartiary Yok igroups exanpl es

of the abov i i oSoudE il B HoGAhd B icSHO Shdr¥1: Al Spdd 5in
Chanber Hin. 1o RS Ly gfodgh il #0pofibn B loh phinbp LG, and o' Do)
both of  whioltrsePuchimatasials armwell inowate thoss ofiskillin theawt. f or r el evant '

di scl os ures cont ﬂhﬁﬁﬁl’ytvﬂgfis?t&?mprovers (also sometimes referred to as viscosity index

improvers or viscosity modifiers) may be included in the compositions of this
20 invention. Viscosity improvers are usially polymers, including polyisobutenes, -
polymethacrylic acid esters, -hydrogenated diene polymers, polyalkyl styrenes,
esterified styrene-maleic anhydride copolymers, hydrogenated alkenylarene-
conjugated diene copolymers and polyolefins. Multifunctional viscosity improvers,
other than those of the present invention, which also have dispersant and/or
25 antioxidancy properties are known and may optionally be used in addition to the
products of this invention. Such products are described in numerous publications
including those mentioned in the Background of the Invention. Each of these
publications is hereby expressly incorporated by reference.
Pour point depressants may be included in the additive concentrates and
30 lubricating oils described herein. Those which may be used are described in the
literature and are well-known to those skilled in the art.; see for example, page 8 of
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A basic, brief description of |ubricant base oils appears in an article by
D.V. Brock, "Lubrication Engineering", Volune 43, pages 184-5, March,
1987, which article is expressly incorporated by reference for rel evant

di sclosures contained 20 therein. Qher Additives As nentjQheth,ea¢di tive
concent r at eWORMM2#bri cating oi| compositions of this invention may
contain other additives. The use of such additives is optional and the
presence thereof in the conpositions of this invention will depend on the

particul ar 25Lubricantndidditives” byf Covr Smalresrcand BeKennedy $mith @ezingHiles
dditi ' . L s - ' t al
St 11 equultipely pliBa) FrevBRy, UREL 06T AR PRI Seotiekifh GEAPRC TR, 1 D1 ©

phosphori ¢ “acl I nc salts of
di t hi ophos phouippseanfithis imventiaf, techniques dorrtheir prepaxationzind theili usé aredesssibedht es,

zi nc 0, 0-di hydr royl . dithi a 14, . Y ed nanes.
They are songt i[ﬁ;@ %‘?”EF\“@&]"”Fgz?%sﬁﬂeﬁgg%7@%aﬁ%ﬁbzﬁlg’aw&? 04242
PGT/ USCOn&502,666748,02,720877; 2|72¢,838}|ahd 3050471 5 whikhh agedéxpidssly dndofiorated be
present in a mnor anpunt, to prqvide additional extreme pressure,

anti -wear andYARErenesdor their peloyapt disclospres ot her addi ti ves that nay

optional |y be use®nkilfohidSagbith ubditdol R@uce! drSpréVent BieSforitibANéf! stabld féantide, for
exanpl e, det qr‘gents,_ di spersants, supplenental vi SCOSIﬁEiéi' S_inprovers,

oxi dat i on i nHrEnds siliconeseer erganic pelymesnExamples; of; these Ayd additional ant-Sosm, ¢
depressi ng a%ﬁ.&ﬁ-— o Gl A H{si"ﬁﬁﬁﬁé RS

stabilizers an %trl\ﬁg-a?%am agegﬁtﬁgf&Fﬁgga oveg-%rren't | one‘.ﬁilgl?spe?rs(a}ﬁﬂtygg and
suppl enentthal Nits Coporation,i18P6)opages123Pal62be used in addition to the nitrogen

~containing esters LS. l.nvent | t r d rrosion
and oxidation i nhitge'liﬁré%'(\&:]s alé’(f:]leér}yn sé‘\{ﬂggl]%?fg%l‘fﬁﬁr%/sg' g&}%léc Sgg%%lts%w?%elﬁé)
conposi ti ons ash-ptdiacing detetgents aser exemplifigd b§ ol dolmplecidutrali anglt teadic salts phat i c
hydr ocar bons, ... organi c. sul f i des and pol.ysul fi.des, .phasphorus, esters

i ncl udi ng di h ‘o@'a?%glﬁ'ca . ?’?‘Fﬁy‘mlgé %&n%&ﬁoé’ﬁﬁ"f‘ﬁgaﬂ‘iﬁ Wﬂﬁg’hﬁﬂf
conpounds,  adgtgarfidphdsplicius AdidkshaftefiAdibye leRstichk dire@ cagRNt6-phosphdtde

materi al s, such _as al kylated 15 di phenyl am nes, hindered phenol s,

especial | yt aving tertiary al kyl groups such as tertiary butyl

groups in the positheQamPridiR sal” {sNRedRPaRightte thdtiHald WherditChe metal is
) present in stoichiometrically larger amounts than the organic acid radical. The
relative amount of metal present in “basic salts” is frequently indicated by the

expression “metal ratio” (abbreviated MR), which is defined as the number of

20  equivalents of metal present compared to.a “normal”, stoichiometric amount. Thus,

for example, a basic salt containing twice the amount of metal compared to the
stoichiometric amount, has a metal ratio (MR) of 2. Basic salts and techniques for
preparing and using them are well known to those skilled in the art and need not be
discussed in detail here.

25 Ashless detergents and dispersants are so-called despite the fact that,
depending on its constitution, the detergent or dispersant may upon combustion yield
a ponvolatile residue such as boric oxide or phosphorus pentoxide; however, it does
not ordinarily contain metel and therefore does not yield a metal-containing ash on
combustion. Many types are known in the art, and any of them are suitable for use

30 inthelubricants of this invention. The following are illustrative:
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others. Such materials are well known to those of skill in the art.
Auxiliary viscosity inprovers (also sonetines referred to as viscosity
index inprovers or viscosity nodifiers) may be included in the

conposition his 20 invention. Viscosity inprovers gk y

pol ymers, ﬁeﬁﬂﬁi g pol yi sobut enes, ' pol ynethacrylic aci e§®g?§+

hydr ogenat ed di ene pol yners, polyal kyl styrenes, esterified styrene-naleic
anhydri de copol yners, hydrogenat ed alkenylarene- conj ugat ed di ene

copol yners and pdilo R, Progducts fofn carbaRdic \aride ofart erivasives, dhareol) ot her
than those OfonkiingsCRER abbit A iddProfelbiy bt £t hbBiRvSs CrbBIF wbRR! v/ OF 25
anti oxi dancy properties are known nmay optionally be used in addition to
t he pr oductRitrogenichntgining\comppunds smcﬂs apqamergamcéwdromemmds such gsimer ous

publ i cations I 0S tenafskoh nventi on.
Each of thes%héggb#gcgtg?c?%é ]ﬁl Js%yﬁg%r essly mcor%girﬁg ed ’{)?/&réef erence.
Pour poi d‘@prbexﬁmrﬂlspersmﬁs’bm:eldcsdnbdéah Bmitithh Patentdmimber 1866652N andities and 30
| ubricating oil S%S ’Rﬂ ‘;} ﬁ‘ \%ﬂl Those which nmay be used are descrl bed in
the IiteratTF¥ né‘ PG P8 % hose skilled in the art.; see for
exanpl e, page 8 of 3,185%6080 01/ 042339141 USOON8SBF74,101br i cant Addi ti ves” by

C. V. Snual heer and g 84<@-mnedy Sm gmg b&yi us- H | ax76G@8Pany Publi sher,
Cl evel and,  Oni o, % o7 our pmg messants 5%7 for the '~ purpose of

this invention, s for t eparat i their use are
described in U E‘%tg%ﬁt nunbe %4‘%0%7 501; %,’ 211 48; 2, 655, 479;
1, 815, 022; 2,191, 488 666, 74844 1,877; $9157g: and 3, 250, 715

whi ch are expressl $2VA#8 por at ed3; 0‘ﬁgbference-”'i@?"*?%el r rel evant

di scl osures. Anti -Bﬁ&tﬁﬂgents usé&Sl 83% educe o0B,78644knt the fornmation of
stabl e foam i ncl uggo&®ds cones 08,484,86Mi c pol yar9s.ssdxanpl es of these and
addi tional anti -fogmlgsmpom ti onacnees descri baQ34a35 Foam Control Agents",
by Henry T. Kernerg 10 Da gm[’:% orationg ,‘ pages 125-162.

Det ergents and dIS ts may b i e .ash- pr g or ashless type. The
ash- produci ng det eggﬁgg are exegg4 ’ ed by 0| | e neutral and basic -
salts of alkali i ne ear 120s with? |c aci ds, carboxylic
acids, phenols or 38449 c phospﬁéﬂ:gmam ds chéﬂi&?ﬁl zed by a | east one

direct carbon-to- pﬁééhﬁiﬂ us 15 BShk6fk. RE 26,433
3,381,022 3,567,637 ' -

(2) Reaction products of relatively high molecular weight aliphatic or
' ﬂicYcﬁc halides with amines, preferably polyalkylene polyamines. These may be
10  characterized as “amine dispersants” and examples thereof are described for
example in the following U.S. patents
3,275,554 3,454,555
3,438,757 3,565,804
(3) Reaction products of alkyl phenols in which the alkyl groups contains
15  atleast about 30 carbon atoms with aldehydes (especially formaldehyde) and amines
(especially polyalkylene polyamines), which may Be characterized as “Mannich
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The term "basic salt" is used to designate netal salts wherein the netal is
present ‘in stoichionetrically larger anmounts than the organic acid radi cal
The relative anount of netal present in "basic salts" is frequently
i ndi cated Qy the. expression "netal ratio" (abbreviated i IS
defi ned asv%ﬁgﬂﬁﬁﬁber of 20 equival ents of netal presenthg%ﬁ%gggﬁa?o a
"normal ", stoichionetric anount. Thus, for exanple, a basic salt
containing twice the anount of netal conpared to the stoichionetric
anount, has dispassagis”y Bhe watenigly deseribed iptheifellowing U. §petentscarmillygaativeor
preparing and using themare nown t ¢ Skilled in the art and
need not be discussed in de?é?#éﬁére. 259&2%?%23 detergents and
di spersants are so-call ed de8gp1,874 he facB,726882 depending on its
constitution, the detergent gg g%;Persant may upon conbustion yield a
nonvol atil e residue such as ? oxi de or phosphorus pentoxi de; however,
it does " .fot ordi @y iFryduesgbidinedi®yt post-avalinghthe ebrbogylitomaing ar Mamtich a

i nbusti on. Many

net al - cont ai nj ng ash o C types are 0 in e, art, and
any of them QFB %&es‘}cgr“’ﬁ%"@ts 3 WG ttWQX‘g&bFFE%wdet tﬁl‘gﬁy‘menti on.

The fol | owi Ngetdhd, ichibbBylicaddidss hydRcil6oisubittaed fledinidSa¥RydS843 nittiles, React i on
products of carboxylic acids (or derivatives thereof) containing at |east
about 34 and cPe%degy hefop compounds; phpwherus /compoppds g% like+ nh Exgroplagygen

cont ai ni Ng CoRmRRGE midiahd &8 aitiba in WekBllowinh XIS, PakéngoONPOUNdS such as
phenol s and al cohol s, and/or basic inorganic matéerials. Exanples of these 5

"carboxylic di spdi03&f9%" are 38285 bed | B483320sh Pat 8:689.2d%rber 1, 306, 529

and in mny US ts i nglydi the f j-nQg: IS , 603 3,399, 141
3,574,101 3,184, ‘?E?’%?‘gl& 75 '%gbﬁ?g 743 %5 , 707 3, 3:?%9%%' 3, 630, 904
3,219,666 3, 444, 3200,30532, 513,368,5891, 310 RIIBM®3048 3, 8529639 3, 272, 746

3,448, 049 3, 697, %,%§6,9§6 281, 3%?363,’9%’.?1’ 933 53,5373?9"&,5441 33,%99,8%)8 3,454, 607

4,194, 886
3,254,025 3,373,111 3,539,633 3,697,574
3,256,185 3,403,102 3,573,010 3,702,757
3,278,550 3,442,808 3,579,450 3,703,536
3,280,234 3,455,831 3,591,598 3,704,308
3,281428 3,455,832 © 3,600,372 - 3,708,522
4234435
10 (5) Polymers and copolymers of oil-solubilizing monomers such as decyl

methacrylate, vinyl decyl ether and high molecular weight olefins with monomers

containing polar substituents, e¢.g., aminoalkyl acrylates or methacrylates,

acrylamides and poly-(oxyethylene)-substituted acrylates. These may be

characterized as *“polymeric dispersants™ and examples thereof are disclosed in the
15 following U.S. patents:

3,329,658 - 3,666,730
3,449,250 3,687,849
3,519,565 3,702,300

The above-noted patents are incorporated by reference herein for their disclosures of

20  ashless dispersants.
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3, 311,558 3, 467, 668 4, 234,435 3,316,177 3,501, 405 4,491,527 3,340, 281
3,522,179 5,696,060 3,341,542 3,541,012 5,696,067 3,346,493 3,541,678

. 5,779,742 3,351, 552 3,542,680 RE 26.,433 3,381,022 3,567,637 (2)

React i on pr Od?’ﬁii rel ativel y high ol ecul ar wei ght ali 8 ;
alicyclic hif: w th am nes, preferably pol yaI kyl ene pol'yam nes. These
may be 10 characterized as "am ne di spersants” and exanpl es thereof are
described for exanple, in the following US. patents: 3,275, 554 3, 454; 555

3, 438, 757 3, 565, d0w gooye-flusEated ather gaditives may &mtybe (RSeS| 9 JubrianB h t he

al kyl groups &‘ﬁﬁ ﬁ%lg,hnﬂ%g hydes
(especially % hﬁﬁ tcfl?" gﬁ?hfagpﬁ%spg)c@% @azl E ne ?yam’ nes),
whi ch may befrmhabmﬂélif’/qzbcabau 20fnbyniveiight3 An|madst 1&@@31&%2@211 PALiI®OO0| 18503
di spersants” in tents are

Il lustrative: %Wg%b%&’%gs%gy&%oﬁgﬁ&/b@\%@%% ‘?5‘%@77 5 (4)
Product s bt ai nedhese ptheart additives cmgbé bddedaliﬂacﬂgyta lubricuting oflr Bybfierably

al dohydos, © WEHDo Y in GO Vil 2 v baEneply et APBoHDOLE! MEHPe A1 o1 i o |
anhydri des, m:ﬁ rabhﬁﬁneral (o) Haﬂieas, RIFAO WP OEylenp N 65 B0 S addiipOuNds or
the like. Iaré materi a of this kind are described.in the follow ng '

U. S. patent sconsener Oths mitrogep. %@Eﬂ@m@%@d@ igeaption may bedpcPRpsged 312 619

3,902,677 3, fiftdhese Addi év@&ﬂc&.ﬁ&e@ B8 R el dn0S s SRR BS ailderdd 6, 936
3,367,943 3,533,945 3,658, 8
10 ' referred to heremabove These concentrates usually comprise from about 0.01 to

about 90% by weight, often about 0.1 to about 80% by weight of the compositions of
this invention and may contain, in addition, one or more other additives known in
the art or described hereinabove. Concentrations such as 15%, 20%, 30% or 50% or
higher may be employed. _ _

15 The lubricating compositions of this invention are illustrated by the examples
in the following Table. The lubricating compositions are prepared by combining the '
specified ingredients, individually or from concentrates, as indicated, in the indicated
amounts and oil of lubricating viscosity to make the total 100 parts by weight. The
amounts shown are parts by weight and, unless indicated otherwise, are amounts of

20 chemical present on an oil-free basis. ‘Thus, for example, an additive comprising-
50% oil used at 16% by weight in a blend, provides 5% by weight of chemical.
Amounts of components referred to by example number are as prepared These

~ examples are presented for illustrative purposes only, and are not intended to limit
the scope of this invention.

25 In the Examples of Table 1, 8.1% of the nitrogen-containing esterified
interpolymer of the indicated example is combined with 0.025% red dye, 7.8% of an
additive concentrate containing 18.27% of a polybutene (M, = 1000) substituted
succinic anhydride-ethylene polyamine reaction product, 3.72% of CS; post treated
polybutene (M, = 1000) substituted succinic anhydride-ethylene polyamine reaction

30 product, 3.2% of dibutyl hydrogen phosphite, 0.51% of 85% phosphoric acid, 4.29%
borated polybutene (M; = 1000) substituted succinic anhydride-ethylene polyamine
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3,254,025 3,373,111 3,539,633 3,697,574 3,256,185 3,403,102 3,573, 010
3,702,757 3,278,550 3,442,808 3,579,450 3,703,536 3,280,234 3,455,831
3,591,598 3,704,308 3,281,428 3,455,832 3,600,372 3,708,522 4,234,435 10
(5) Pol yrrevg @ﬂ(ﬂ opol ymers of oil-solubilizing nononers pesRismsstacy!

met hacryl at decyl ether and high nol ecul ar weight olefins with
nononmers cont al n| ng pol ar substi tuents e.g., am noal kyI acryl ates or

nmet hacryl at es ,acr |.am ggé%ig%‘%gﬁ; \égg{%{?g%myiﬁ rﬁ}ﬁ | at es.
These may be™ H%’Ei'é‘f"l t her eof
are discl ose%?lrehch&e maﬁctfaltldauedyg mﬁ%erﬁrap lehe DAR1e5D26% 6NN, 30
3,449, 250 3,687,849 3,519, 565 702, 300 The above noted patents are
|d_ncorporai ed digthangk @“@Wc‘ﬁmﬁ%rbﬁ)i%f‘ér ‘& fogty rdiglky cphosphites 038% of ?Sfe?ﬁ
i spersants. V, r er
p 1A AT TUPARL B0 S0V bl 150 n

addi tives may present g conpositions at a
concent r ati orf,¥f-t-dodecyk dlmrantoﬁllmmb.ﬁ%%gﬁﬁ Cay overbhsed r@viRyi 149 alkyl om about

about 0. 106 | CEAAG R E o1t CAMekAREOREED) JRbe BB iR b F, T

These ot her @R bf meail salutidneof acdlebintlovesaséd/(MR ~ 2.5y salieyate (ACODC fFmef er abl y,

however , they di | h ubst anti.a .nert or mal I d
organi c di| uehf %gﬁ@ﬁgg@%@ %tla %Ff %ﬁ’?ﬂﬂ"ﬁﬁ”ﬁ‘&ﬂ?@ﬁ ifo g%é(g&u
xylene, to fafm pwetalltyltkevde, ﬁﬂruwmﬁmtnﬁnerﬁhal mlﬁdmaeanng:ﬂﬁtmm%wgy esters
of this invention nmay be incorporated into these additive concentrates.

Pr ef er r edt®ad Vit &f g&'ﬂ@é‘ﬁ‘t"? SPRSENtEAtR 101 00%, gRd giipemal pilof fubricating yisepsity,

her ei nabove. (TBges6searyentrates usually conprise fromabout 0.01 to about
90% by wei ght, often about 0.1 to about 80% by wei ght of the conpositions
of this invention and may contain, i%&2ledition, one or nore other

additi ves known in theL%ﬁcaﬂng&S_ﬁ'i bed herﬁé mp@yﬁxgﬁgcent rati ons such

as 15% 20% 30% or 50% or
I : 1-N

15 B | | - 2-N

The comparative lubricants of Table 2 are prepared in the same manner as
those of Table 1 except the products of examples of the invention are replaced with
the products of the comparative examples.

20 - Table2
Lubricant Example Product Of Example
Comp. I _ Comp. 1
Comp. I Comp. 2
Comp. III Comp. 3
25 Comp. 1V

A comparative lubricating oil composition is prepared by combining 9.8% by

weight of the nitrbgen—containing esterified interpolymer of Comparative Example 5

with 0.03% by weight dye mixture, 7.1% by weight of an additive concentrate
containing 21.1_2% of a polybutene (M, = 1000) substituted succinic anhydride-

30 (ethylene polyaminestris-hydroxymethyl aminomethane) reaction product, 2.82% N-
phenyl-u-naphthyl amine, 4.08% of CS; post treated polybutene (M, = 1000)



hi gher may be enployed. 15 The lubricating conpositions of this invention
are illustrated by the exanples in the follow ng Table. The |ubricating
conpositions are prepared by conmbining the specified ingredients,
i ndi vi dual ‘ﬁ loaig OM concentrates, as indicated, in the ipotiusewmshs amounts
and oil of Tu rlcatlng viscosity to make the total 100 parts by weight. The
anounts shown are parts by weight and, unless indicated otherw se, are
amounts of 20 chemi cal _present on an 0|I-free basi s. :T us, %8% Sganple, an
eft

addi tive confybstiuted; sushivis omhydridecpthiene opRlEAmIR | GFHOR vi des 5%
by wel ght of oiefi&es ). 1% OFRMHyPhydioR PROBRI, &12@55‘61-516&' b@blhunee(mral e number

are. as prepar exanpl és are presént ed-for |IIustrat|ve ur poses
only, and arE0fpsutistitutedcydeinic dnhydride-ethylene pelyamipe lﬂﬁ“@lﬂﬁ%"é'ﬁtt’ % 25 In the

Fﬁ?gf:ogfy(r)rfer-roagmfﬁé‘ % §§g‘€af§#raﬁxgﬂnv%ﬂ €1 cohg?’%%d&% g 025% red dye,

7.8% of a8 duletyl imecaptancandt prapylencooxidy, 12825 bBMNS&eﬁlamlpdlqnbm (Ma =

1000) substi ucci e- et.hyl en [ product,

3. 72% of cszégéiﬁeeﬁwwt}i o ik eh e nartifef L YRR, O BEASE S, N
anhydri de- et gl ss&t-ﬂadleé aﬁiaunﬂoleos P2%bi CCa oWedeMHlll:ﬁ)ta;ldyl hydr ogen
phosphite, 0.5 1% of 85/ophosE c acid, 4.29% %alﬁgq 3@35 but ene (M
1000) subst i beveens suifemic aeid, Z/% |’EPE3”§f‘H’§‘I‘éVﬁ§”b"6‘I T wo
01704242 PCTénM%HiQ/ &5 OF50 '9p skt 4 %m%n@%n%ﬁﬁﬁe&eraﬁma@mm de, 5.64%
di (nonyl phenyl)am ne, 6.41% of reaction product of f- doge%%(%lrrercapt an and

pr opy| end0 oxéuficieny mipesabfoilydilpent do bring B total (% byapight © A fatty
di al kyl phosp {Hanxgme%gggfﬁ,o@ 04% 3 aierdR! BRGSO ilibeHe BaEfin Wgentd i 6

decyl oxysul fo a mxture of S and S --t-dodecyl

di mer capt ot hmmﬂnﬂbélubn&uas%smslt!ﬁ‘%wmmbﬁd (IVR 11) al kyl benzene

sul fonic acid, 2.42% o v of Sfconidltfop$)i ¢ acid,
3.8%of an oil so P|“())c{n é‘?’ ;&lgg Cl u ase‘a@H%m gﬂﬁﬁ salicylate

(AC-60C fr Orr’usxﬁileMBO %mmt&ﬂionﬁn)’dlﬁ&uﬁﬁ’ooﬁftheamtdr!ﬂsmlm&dﬁ Exidgtionsi | | cone
anti foam

ts Q5% awer, .al kyl K : f neral oii
di | uent ¢ &Fﬂ’g‘”‘f éﬁt sa%p s ﬂ’-‘?ﬁ&lﬁ,ﬂ‘:aéﬂtm(;%%%?ﬁ%n %Qd?ﬁjvté gonc?asnﬂtalf ate to
100% and mi B@Eaﬁlcdmﬂosﬂﬁndwpnemteﬂﬁlgthaiﬁﬂmgmblez( Texaco stocks).

Example % V1scos:§y Increase {cSt @ 40°C) Acid Number Change (D-664 |
1 1438 o 1.54

20 Repeat I | 12.8 | 1.30
i - 5.1 . 131
Repeat II | 53 | 0.60
Comp Il | 17.2 | 2.81
Comp IV 313 - | 1.56
25 It can be scen from the foregoing data that the oxidative stability of

lubricating oil compositions containing the compositions of the instant invention is

surp_ﬁsingiy superior to that of a lubricating oil composition containing a
composition of the prior .art. _

It is known that some of the materials described above may interact in the

30 final formﬁ]ation, s0 f_hat the components of the final formulation may be different

* from those that are iniﬁally added. Fof instance, metal ions (of, e.g., a detergent) can
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Table 1 Lubricant Exanple Product O Exanple | 1-N 15 11 2-N The
conparative lubricants of Table 2 are prepared in the sane nmanner as those
of Table 1 except the .products of exanples of the invention are replaced
with the pywa@usdsy of the conparative exanples. 20 Tabl e Zcrrsoosaot
Exanpl e Product OF Example Conp. | Conmp. 1 Conp. Il Conp. 2 Conp. Il
Conmp. 3 25 Corrp IV A corrparati ve Iubri cati ng oi | conposition is prepared

by conbi ni ng 8% At Qf t 0 '=t ai 'n esterified
i nt er pol yner r% lFﬁS 9f Fm’d{/@ewsyct ure,
7.1% by wei ghincmam efoﬁﬁeu:a i @fnplo nﬁhal slaan Jof %hé fprédent
pol ybutene (M = 1800) substituted guccfn%l gﬁ‘gnhyd e 30 (ethyl ene

pol yani nel t r i SVeRkoR & inintanged %mtwasﬁyh%afcﬁ%ﬂpsmthWMN
henyl - h 1000
phenyl - a naphijylchafbdificatitnd 84 %&gﬁfﬁ’ﬁ?%& drk Gitinda R hﬁ#gﬁee&%pé M e )

40 WO 01/ 04242 PCT/ US00/ 18503 succi ni c an ride-ethyl ene
pol yan ne $eame§°@hmymahe PesEaVinydntion eagompassge thezcmmﬁ!@bnmmlb}’hydr ogen

phosphite, Z‘%@ ggp@lgg@‘ = 1000) substituted succinic
anhydri de- eth gé'?ﬁt yat% ne r&eéac ron product, 2.82% borated Cl6 epoxi de,
3. 55% di (nonyl phen\yhjlandmemvamed%axf bemacekplan@rmdrahuonf td it goderced|

B 4850 docy! o FRRTEBIA A T 15 b HRsersi that varon maieanoRs Derehb oy Bede 1 1 o
of S- and S, Sapparefiid @it siciledi G RitQbbi REdiRTBE Specifioatibd)Thbrefore, RiCllRSEd (VR

1.2) alkyl . benzene sulfonic aci % .0f ,ma nesi um over.base 14.7)
al kyl ben}gne““msmaﬁﬁ’&d‘i“@m@ @Q%"gl‘ ‘Eﬁlé"%‘feﬁf‘i‘cbr?“?ﬂ&?‘“?qscone
ant i f oam agentiat fan ithi e scbped @déﬁmﬁl | diluent to bring the total %

by wei ght of the additive concen rate to 100% O0.04% of a kerosene
solution of silicone antifoam agents and
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mneral oil of lubricating viscosity (Texaco stocks). The products of the
| ubri cant exanpl es are subjected to oxidation conditions using a 450 hour ;
duration nodification ofthe—-+ferd-Alum num Beaker Oxidation 15 Test,
wherein t ' anpl e j ' - to air oxidation atpdhfi€eongsest results
for sevei‘g?mc"gzrr%osi ti o””l%@’@@%&ﬂt in the followi ng table: Exanple %

Vi scosity Increase (cSt @ L s er Change (D-664) 1 14.38 1.54 20
Repeat 1 12.8 1.30 Il 5.1 131 Repeat 1}{5.3 0.60 Conp Il 17.2 2.81 Conp
IV 31.3 1.56 25 It can be seen fromthe foregoing data that the oxidative
stability OfyhatikbBlajnftedlikNng oi | conpositi‘ons containing the conpositions of
the instant invention i1s surprisingly superior to that of a |ubricating
oil conposition containing a conposition of the prior art. It is known
t hat so of the | al s, . Ll ofd ) | iretpdfmes0 final

f or mul a?llaon,{' SO ‘?%‘E@%‘g&@%ﬁiﬁ%ﬁem S g?da? éa@#ﬁxﬁ)}cﬁéﬁn&t Il on_rmay be

di fferen? havinp & lredueed lspecifier wisdosity (RS V)y ofafrdmdabout 0.05ntet gheve 2, sidal i ons

(o other ol blonl A A o PPl o

, a detergent) ca
to ot her?’ac}nﬁﬁrﬁ"thg?&j?‘%f
i ncl udi ng t beEngatdedsc e dfan Akphatip olefi kphtaiing dranin 2 ta abomb 30 tarbon ¥bms he present |
invention in jts intended use, y..not susceptible of .eas [ ption. 1
Never t heP esand 2 vipyl aggmatic Lejimn i(’é)ntge 8&?81' &é@éﬁ%ﬁmﬁ?"mg‘% ﬂgz?tébﬁ% ncl uded
within tge spenepddf-uish@ratedda&BRME AgRNE NaidOBstert beéinprchamplerizedy bptthon
enconpasses the conposition prepared a I ng the co %gsnts descri bed

t

b dpmi
above. VWi | preganee PRAYTREE %@H‘f"e?féa&*f ﬂgﬂl)élfaﬂ?‘@%m . A& pr ef erred
enbodi negt Sdeﬁ‘kdh%mttﬂ?]%%d*g%ﬁ“?; oadidikedpolyiiet:ous nmodifications thereof will

beconme apparent to t ed in the art upon reading the
speci ficltion. T&Or efromaboyt20jte;ahoyt HRmely % hased op seples; o £arPPRd FWPENt i on

di scl osqf NGl Ghdirhipdith&! 0P ehid SréuBy Bonesikinp £f8R icuf 33 & Bout 19 carbon
11  atoms, - |
12 (B) from about 80 to about 30 mole %, based on moles of carboxyl groups

13 in said interpolymer, of ester groups containing from about 8 to about 12 carbon
14  atoms, optionally, -

15 (C) upto abofzt 20 mole %, based on moles of carboxyl groups in said
16  interpolymer, of ester groups containing from 2 to 7 cgri:on atoms, .

17 wherein from abouf 93 to about 97% of the carboxy groups derived from the
18 carboxy-containing in-t:e:r[.)olymer are ester groups, the balance of the carboxy groups
19 comprising residual carboxylic acid or anhydride groups which ar then,

20 (D) reacted with at Jeast one amino compound having an average of from 1
21 to about 1.1 primary or secondary amino groups, to convert from about 5 up to less !

22 than 50% of the carbdxylic acid or anhydride groups to carbonyl-amino groups,
23  with the unreacted carboxylic acid or anhydride groups remaining as
24

(B) residual carboxylic acid or anhydride groups.

2. The ester of ciaim 1 which is substantially free of ester groups containing
2 from 3 to 7 carbon atoms.
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that fall within the scope of the appended clains. 42 WO 01/04242
11111111111111 PCTI U = 111111111 What is clained is 1 1.
A ni trogen-contai ni ng imﬂmm i h a carboxy-containing interpol yner

2 having a wedueask sre lm y m;FSV) of from about perfsedmsabout 2,
said 3 interpolynmer bei*ng®tdekive rom at | east two nononers, (i) one of
said nononers 4 being at l-east one of an .aliphatic olefin containing from

2 to about carpon atoms. .. 5 and.a vinyl omgLtig.mpnoner and,(ii.) the

ot her of ulsa?% rmr?g’ﬁﬁ‘?r B{;‘fﬁﬂﬂl ]afm’l%é’é'gg a‘glﬁ%ﬂ 2 “EP‘B I‘F_é",lg%’égﬁteﬁﬁgé’f‘)&érsa%fed

acyl ati n@ agaioxys glodpeinl €id erpdytéraofestar groeps yntdiditg frémpatlenedas Wit hin
its polyneri st{ucture of each of the follow ng groups which are 8
derived f+ onPHEIZSHIAPHE oups of said interpolymer. 9 (A) from about 20
to about 70 nole % based on. nol es of carboxyl groups 10 in said
interpolyner, of ester groups containing fromabout 13 to about 19 carbon
11 at ons,l 124 B) Thessenefslaimdovhesein thealiphatic plnfia inan alphacdefiton npl es of
carboxyl groups 13 in said interpolynmer, of ester groups containing from
about 8 to about 12 carbon 14 atons, optionally, 15 (C up to-about 20
mol e % bhsed on Thel esterof claimblowhereiyr the yinyl aromatid mongmen isestppehg pep,  of
ester. groyps At aly from2 to 7 carbon atons, 17 wherein from about 93
t o about 7%%?%%%%5’0xy groups derived fromthe 18 carboxy-contai ni ng
i nterpol yner are ester groups, the bal ance of the carboxy groups 19

conprising residugal carboxvli ci.d_ or .anhydride qgroups ich are then, 20
(D) reactgd i t hugkfe qs%&g{)é%ﬂ‘eﬁgﬁ?ﬁg %eoﬂ%&ﬁ%aﬂﬁﬁ%%y% %8?181@]: rom1l
21 to abont dliphatid caiboxyliOfcid Gemhgtaidy, ot @tas tiienfps, to convert from about 5

up to less 22 than 50% of the carboxylic acid or anhydride groups to
carbonyl -am no groups, 23 with the unreacted carboxylic acid or anhydride

groups refri g Ng Be ested of dhliml EWhedsin kheCalpHaOberd-ntsafifdtéll R21d crahiliriddorgr oups. 1
2. The ester of claim1l which is substantially free of ester groups
cont ai ni ng  ostertherecy ig & least.one membex sglested from the group consisting of maleic acid
) 3  or anhydride, itaconic acid or anhydride, fumaric acid, o--methylene glutaric acid,
4  acrylic acid, methacrylic acid or an ester of any of these, or half acid-esters of the

5  dibasic compounds.

1 8 The ester of claim 1 wherein the interpolymer is derived from styrene and
-2 rmaleic anhydride.

1 9 The ester of claim 8 wherein the interpolymer is further derived from
2 methacrylic acid or an ester thereof.

1 10. The ester of claim 1 wherein the mole ratio of (i):(ii) ranges from about 1:2
2 toabout3:1.

11. . The ester of claim 9 wherein the mole ratio of styrene:maleic anhydride :
2 methacrylic acid or ester thereof ranges from about (1-3):(2-1):(0.01-0.3).



- 12. The ester of claiml1ll.wherein the nole ratio of styrene : maleic

i1~ WO 01104242 (11000 1 e vt it p&r/usG | CL " 1Ll 1
3. The ester of claim1l containi nﬁ aH!I east about 45 mle % based on nol es

of 2 car boxyl gr oups mu mllmt of ester groups containing from
about 8 towaibat 12 4. The ester of clpewmsdomsksrein the
al i phatic olegln 'S an aIp

aolefin. 1 5 The ester of claim1 wherein the .
vinyl aromatic nononer |s styrene or a 2 substituted styrene. 1 6. The

ester of ere| eta an at rated acyl atingd.agent is an
2 aliphati cqéarb 8?"@ o [:4 ftgpg tﬂﬂleeo?nh %“% The ester I

of cl ai np6 Maeﬂynchda@oﬁdsﬁh&;embﬂsabunsmtmoat ed acid or anhydride, or 2
ester thereof is at |east one nenber selected fromthe group consisting of
mal eic acid 3 or anhydride, itaconic acid or anhydride, fumaric acid,

a- net hyl gne ;4| utm ahsttc riAfi] ﬁaﬁ&t%mtmﬁﬂw%@yw@t@fﬂen ester of |
any of these, or aC|d esters of the '5 dibasic corrpounds 1 S The 1

ester of 2cl &Btmffﬂmﬂeﬂnﬁ fromeationt &5 Fotoyabeyt 75%" b weightpfr ¢ gitnest srlested and 2
mal ef i ¢ nh ﬂ?? é?g%us;m%] ﬂEoﬁJ Q}n’(ﬁhé’ﬁ%@ﬁ | n the interpolyner is
0 a

further derive rylrec aC| an ester thereof. 1 10. The
ester of claim1 wherein the nole ratio of (|) (ii1) ranges from about 1:2

gt;(r)eﬁg?;ﬂal 314% aéhcﬁﬂllpo%%&h;cc%ﬁ%?gﬁ%acry#l R e e&ﬁg@tlébﬁxw raﬁggfs from

about (123) Hydrofefinédpdddffificdjl. 44 | | ~~1'~ 111111 ~~~I1 11111 Il ~c L M1 .

anhydride : 2 methacrylic acid or ester thereof is about 1:1:0.05. 1 13. A
conposi tijon 1EONPAI & mﬁwm@mgt&aﬂdmwmméaﬂmtwmeﬁéoﬂhe 2
ester of cla|m1 and from about 15 %f(t) t 75% b vvel at of _.a dil uent
sel ect ed 2 3 splegipd (TFRm fhe, gTown, onsisting oo f’“gﬁ’t f PSR hetic

oils. 1 B4 fe6m80Sition according to claim13 V\/nereln the diluent is a .
hydrotreated or 2 hydrorefl ned paraffl nic oil.

1 16. The ester of claim 1 wherein the RSV of the interpolymer ranges from about
2 0.05 to about 0.80.

17.  The ester of claim 16 wherein the RSV of the interpolymer ranges from
2 about 0.08 to about 0.45.

18.  The ester of claim 1 wherein the at least one amino compound is 2 polyamino

2  compound.

19.  The ester of claim 18 wherein the polyamino compound is selected from the
2  group consisting of aminopropylmorpholine and dimethylaminopropyl amine.

20. An additive concentrate comprising from about 25% to about 85% by weight
of the nitroget\ contait;ing ester of claim 1 and from about 15% to about 75% by
3 weight of a substantially inert, normally liquid organic diluent.
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1 15. A conposition accordi ng to,cJ_a4—m~13 wherein the diluent is a

synthetic oil 2 sel ectedTTom t! consi sting of carboxylic esters
and pol yal phaolefin 3 “WM‘“ 1\) The ‘ester of claim1l wherein the
RSV of the | | ymer eut 2 0.05 to aboupcPudiensshsl?- The
ester of cl Qhﬁ@gﬁv\herel n the LRSV of the interpolyner ranges ?ﬁom 2 about
0.08 to about 0.45. 1 18. The ester of claim1l wherein the at |east one

am no corrpound i's aﬁgol yami no 2 conmpound. 1 19...The ester of cI aim 18
wher ei n the 2loi y AmetBod ermprisig mixingeatsnelsyated smberagre. from ahayt 23 & sting of

am nopr opy| rELRASY difwdgit of tHERitbgeR BAdRARNG Bty A T1altf 1 ahd 20m Abdutibes L1 Ve

concentrate conprisi'ng Trom about” 25% to about 85% by weight 2 of the
ni t r ogen X ortpabowt A3fe by weight 6T acsubstantially ingst] noymaby iqnid ogesicdilwidbut 75% by 3
wei ght of a substantially inert, normally liquid organic diluent. 45 il~lAl

1~11'1 | ~~~I11~~~1 1l S WD 01/04242 1 | * PCT/USOQ 18503 1 21. A nethod
conpri si rig m2xi nd\ IMCmngebxk\mmdsmmmmnpmmgaa fonjornanioont of a@odibof 2 about

85% by t.of .the ni en_cont ai n er aim1 and from about
T5% 3"t o b oHReAEng Hrtsly SFA T ROABt BN BF O ST hor mal 1y 11 qui g
or gani c di I uent. 1 22 A lubricating oil corrp05| tion conprising a najor
anount of_ an_oil ’I%f | ubricating, viscosity and a m nor anpunt of the

ester of kIl a#3n 1. 1‘§§‘°aq’}¥e°4 GORPQBition (@f chim 22 KA the;PPIBROSICR #$,2D 2> wher ei n

t he conposi t iyadindie tﬁﬂsmas;é}uheﬁ% Ghd W&%ﬁ%%@%@i&?h%ﬁ ris
derived froman interpol ymer having RSV rangi ng from about 0.08 to about

0.45. 1 2. Eﬁ\é%ﬁf@é‘t#ﬁ‘?@t%‘imm@bﬁﬁ@éﬁlon of claim22 wherein the
conposition is a 2 gear lubricant and the ester is derived from an

i nterpol ymer having RSV ranging 3 from about 0.05 to about 0.35. 1 25. The
| ubricatihg %41 G&nﬁmcaﬁmoilﬁcomm&iﬁmzqf cldiy 22 whetein thorqomppsitiomisis a 2

fL?QFE???nE'#”% BN, e%%iﬁ PR b B o g S e

from about 0.05 to about 0.35.

25.  The lubricating oil composition of claim 22 wherein the composition is a
crankcase oil for gasoline engines and the ester is derived from an interpolymer
having RSV ranging from about 0.2 to about 0.8.

26.  The lubricating oil composition of claim 22 wherein the composition is a
2  lubricant for heavy duty diesel engines and the ester is derived from an interpolymer
having RSV ranging from about 0.2 to about 0.8.

1 27. The lubricating oil composition .of claim 22 wherein the composition is a
multigrade hydraulic fluid and the ester is derived from an interpolymer having RSV
ranging from about 0.08 to about 0.35.

28.  The lubricating oil composition of claim 22 wherein the composition is a

lubricant for manual transmissions and the ester is derived from an interpolymer
having RSV ranging from about 0.08 to about 0.35.
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1 26. The lubricating oil conposition of claim22 wherein the conposition
is a 2 lubricant for heavy dut f engl nes d the ester is derived
froman interpolyner 3 having Riim r“m““mugmagout 0.2 to about 0.8. 1
27. The |ulyr,i ing oil compositi m I ereint jtion is
a 2 multi §5’§§@ draulic fluid and the‘esfer i s derived Wyj&%&

i nterpol ynmer having RSV 3 ranging fromabout 0.08 to about 0.35. 1 28. The
| ubri cat i ngrieant faroeeptinvouklyvagable (tansmisstonstrndecthe esteeiscdaived iftonommi s a 2

| ubri cant, . 1.SS] ' is derived from an

i nter p%l yw%e?ﬁol@ﬁ%%%%kﬁ%é%@%a?ﬂrﬁgpnbgg%&%hgé to about 0.35. 46 is
ittt riltill 11111 11111 11 1111 WO 01/04242 * L MS PCT/ USOD/ 18503 2

| ubricant for continuously variable transm ssions and the ester is derived
froman 3 interpolyner having RSV rangi ng fromabout 0.08 to about 0.35. is
JI 47 JIM I
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