-1- "N trogen-Containing Esters and Lubricants Contai ni ng Thenm' TECHNI CAL

FI his -invention relates tio nitrogen-containing esters of éa%o\y%?? '
co i ng interpolyners and to lubricating conpositions and. 28 g?)n-
‘cen es containing such esters. The nitrogen-containing esters are

partrcul arly useful as pour point depressants. BACKGROUND OF THE | NVENTI ON;j
Ever since lubricating oils were prepared fromcrude oils, refiners have
experienced difficulty with congealation of these products at | ow
tenperatures. Part of the difficulty arises froma natural stiffening at

| Ow t enper atures of t-he hydrocarbons =8dnpri sing t-he bulk of the oiL. This
type of congeal ati on can be corrected quite easily by the use of a sol vent

such as kerdsene to reduce t he, VI s 05|t he oj | der of the
difficulty arises TVHEFREERTY r*ﬁﬂpt%?ég?‘éé{ﬁéﬂof the °
paraffin wax present in al nost aI I heavy m neral oil fractiéns. Upon
crystallization, the paraffin W&ﬁWﬁLtﬁE rminterl ocking networks which

adsorb oil and form a vol unm nogs—get—++ke—=structure which restricts the
flow or "pour" of This mv¢nt1®/eeiatdsomgmtm§€m¢¢wl@£:@§tﬂé§ of rRAFROFE - dewaxi ng

h b | |
fract i ono AR AfirdepolARE Rl Wb ridating %%%?; Tt
serious preprEates EoBAiOdRg 8RN |eSEATRImt rththf R N T o ?Jslg'%ﬁyef ens of

degrees Faheepdi@iibuldidyt esgtal addipountpodht cdepressantswi |1 flow freely as
measured by a suitable "pour point" test. Since renoval of the last traces
of wax-fromoils is a di fBACKIGRQUNICOEITHENVENTION her answers have been

-sought by refiners Ry Ei%é ﬁﬂ)&‘fca toﬂgeWegéngﬁp?r%vﬁoﬂe% géavg;jsoped and

those to reach the commercra have pri een organi ¢ pdl yners,
al - t houghrefinass hene mxperienesss ﬂﬁﬁsubtysmh mssekamn(qfoﬁyse [PEPGHCAS (8f| )

silicates, jow tardpertit@iesl DartIroORe)difrinaty afiSes &b RaRitaml WHTtéding at
tetrast earﬁatvve tgg\égrat%m?es of the hydroearbons comprising the bulk of the cil. This
type of congealation can be corrected quite easily by the use of a solvent
such as kerosene to reduce the viscosity of the oil. ‘The remainder of the ------ -
difficulty arises from the crystallization at low temperatures of the paraffin
wax present in almost all heavy minerai oil fractions. Upon crystallization,
the paraffin wax tends to form interlocking networks which adsorb oil and
form a voluminous gel-like structure which restriets the flow or "pour” of
the oil. Even though refining processes known as dewaxing have been
developed to remove most of the paraffin from lubricating oil fractions, the
small amount of wax remaining after dewaxing can cause serious problems.
Even such small amounts of wax can raise by tens of degrees Fahrenheit the
temperature at which an oil will flow freely as measured by a suitable "pour
point" test. Since removal of the last traces of wax from oils-is a difficult
and costly matter, other answers have been sought by refiners.
Various pour point depressants have been developed and those to
-reach the commercial market have primarily been organic polymers, al-
though some monomeric substances such as tetra (iong chain alkyl) silicates,
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Xhown to be effective. Presently avail abl e conmerci al pour point depress-
ants are believed to be represented by the follow ng types of polyneric.
Faterlals pol ynet hacryl ates, for exanple, copolyners of various chafT
engt h al kyl nethacrylates (see, for exanmple, U S. patent 2,655,478
acryl am des (see; for exanple, U S. patent 2,387,501); Friedel Crfo
~densafion products of chlorinated paraffin wax mnth napht hal ene
exampl e, U.S. patents-1,815, 022 and 2,015, 748); Friedel-Crafts cokdensation
products of chlorinated paraffin wax mﬁth phenol (see, for exanple, U.S.
patent 2,191,498); and vinyl carboxylate, such as dialkyl fumarate
copol ymers (see, for exanple, U S. patents 2,666, 746; 2,6 721,877 and
2,721,878). Esters of naleic anhydride/ al pha- c%eﬁl n copolyners have been
suggested as pour point depressants. For exanmple, U S. Patent 2,977,334
descri bes the use of copolyners of maleic anhydride and et hyl ene which are

esterified wth | oyhenylh itﬂbtmﬁezyshme,mhq hbexﬁhaghmhfolaw&meﬂﬁwi RRQ \bebl
an amine. These resins .are %ffsct“ beg,r Eel n glleful as. QY sepress-
modi T ers, gel |1ng HRRR(E. 0% RISREYRsr £reipntly SRIE0IE, somsrclal pquf Poift gepre

mi ner al and synt hetangs @r¢ deliaved.tio hg fepnesentedbyf thei fhdlosing Itmm oétgov‘:ngnerlc
oiI's. US Patent ZndQfiefls7 p&iﬁﬁﬁéﬂhﬁ@&l@t ) #iSe ngmwbreogaghe?mfw&muaﬁw

as pour p0| nt depressants whi are eth ene el c an

ride copol
esterified to 80% Jpnethralkyl p'P‘éWﬁﬂ#SFsdEﬁelcfen/ example, §1 Retent 7@?505 479); poly-
strai ght - chai n sat wepylathidesdse¢,afdrooxample @.S. pavent) 3,387 501)P Ftriiedaﬂ-owftbmn-

t Th t

Ceacted with cooh ehEtion prdiNe & ShigRE S Vorkfnd s WIVCAGITRIERe 1AR, Bor
or |lower dialkyl- xample, s patews &3t M hend 2W1$74ﬂatFéiﬂdsl'§1‘w§ congensation
3,449, 250 de- scri lﬁsd‘fe@wfymﬁnaad qﬂ»ﬁfﬁx mydfth%eaaﬂ(s%b Rer QkSnpltS BSCh

and'dot er goncy. agtiserarschASE e8d st carteate e as?ﬂwﬁ?aﬁ'eg»?sfﬁ%e“a”%

viscosity index.i rrﬁsewémsexa'mme,cmsobytamts z,sse,que;rz,mesntmdamm;snn t o about

95% wi th al i'phat i c al cohol sgq Catngﬁgﬁ,] Qﬂhﬁ-ﬁg #ﬁa—@@fﬂfg‘gjﬁd’lﬁh&ohﬁﬁ %9en

car bon atons, and t he remal ning group € reac am ne
of the foll ow ng f SugRested as ,ppur point depressants. For example, U.S. Patent 2,977,334

- /deseribes the use of copolymers of maleic anhydride and ethylene which are
.esterified with low or high molecular weight aleohols and/or amidized with
an amine. - These resins are described as being useful as pour point
modifiers, gelling agents, thickeners, viscosity improvers, ete., for mineral
‘and synthetic oils including functional fluids and lubricating oils. U.S.
Patent 2,992,987 describes a class of lubricant additives useful as pour point

- depressants which are ethylene-maleic anhydmde copolymers esterified to

. 80% or more, preferably 90-100%, with a mixture of straight—cham saturated

- hydrocarbon alcohols having from 8 to 24 carbon atoms. The unesterified
-carboxyﬁe groups can be left unreacted or can be reacted with such
materials as ethylene or propylene oxide aleohol esters, or lower-dialkyl-
amino-lower-alkyleneamines. U.S. Paténts 3,329,658 and 3,449,250 de-
seribes copolymers of maleic anhydride and alpha-olefins such as ethylene,

. propylene, isobutylene or 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
_ aliphatie aleohols or mixtures of alcohols having from 10 to 20 ecarbon atoms,
“and the remaining carboxyl groups are reacted with an amine of the
following formula
Rl\ | _ Ry
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-3- where [err] and [err] are selected from the group consi sting of

atic hydrocarbon radicals having.-from 1 to 4 carbon atons and the
ef\exyl radical, [err] is an aliphatic hydrocarbon radical having fron12\J
gar bon atons, and R4 is selected fromthe class consisting of ~
' gtar bon aton1and al i phati c hydrocarbon radical s having fron11 to 4

carbon atons. U. S. Patents 3,702,300 and 3,933, 761 descri be

car boxy-containing interpolynmers in which sone of the carboxy radicals aFE’
esterified and the remaining carboexy radicals are neutralized by reactioniy/
with a polyam no conpound having one primary or secondary am no group and

at | east one nono-functional am no group, and indicate that such
interpolyners are useful as viscosity_gpndex inproving and anti sludge

agents in lubricating conpositions and fuels. The patentee indicates that

it is critical that the m xed esters described in these patents include

lbot htrel aL Iwmér)é Egﬁhm -areuée?éctuelﬁbtnhcmébgwbl@%r@&lﬁa@ ggomalﬂﬁw Ing i’it
east eight | n ato er radical and relatively |ow
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al i phati ¢ cadival, Bjdsmn aliphaticcbydrocarbdn waﬂlcahhahngqhomam;topbmrml nt
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concerted orts ar const ant el ng new. pour

depr essant salighatig Wﬂ@m %‘PE' from Wécm&ti’% t han t he
depressants. her et of gi® ﬂmem 3,702,300 axid 3,9Bm,7padéscﬁubasarbo%ygﬁaminﬁ@al of

I nt er est ex.l 0 oi.nt depressant.s whi e ca ahl.e .of arting
ot her desi rlg fSP’c?B’é wi'nécl} 6°’1"F1é’fe‘§ %E Slr?g ?‘8 i ch they
are added inenmuinglmboxy padicals odnet nehtpuﬁmlabu rpactpm with aspolmnMARY OF THE

| NVENTI ON I\%H Qﬁgaé nﬁ;%eg Sseldh W cg&;lﬁ dgt 1&YserdaR! Yer s
~are provided I'n accor nce %ﬁ g pregen b‘imrslvgn I O d\/}\’n en added to

| ubri cant cBeRRrEunctional amipe (groupc gndiRdicate : thep fyek; ﬂtemlmqrﬁ €peri or

pour poi nt \@efuless aicosityinddx GRpAVingelahd a&ztﬂi}hﬂg_e dgentsati quipieatingt i es.

compositions and fuels. The patentee indicates that it is critical that the
mixed esters described in these patents include both relatively high mole-
cular weight carboxylic ester groups having at least eight aliphatic carbon
atoms in the ester radical and relatively low molecular weight carboxylic
ester groups having no more than seven a.hphatlc earbon atoms in the ester
radieal. ' : - '
_ Although many pour point depressants have been suggested and
many are available in the market, concerted efforts are constantly being
made to find new pour point depressants which are more economical and
more effective than the depreSs_ants ‘heretofore known in the art. In
partieular, a great deal of interest exists in pour point depressants which are
capable of imparting other desirable properties to the lubricating composi-
tions to which they are added in addition to pour point depressant proper-
ties. ' ' -
SUMMARY OF THE INVENTION .
Nitrogen-containing esters of carboxy-contammg mterpolymers
_are provided in accordance with the present invention which when added to
lubricant compositions provide such- lubricant compositions with superior
pour point depr'essant_ propertiés as well as other desirable- properties
including viscosity index improvement. These esters also enhance the
dispersion of other additives as well as contaminants (e.g:, dirt, water,

metallic particles, etc.) in the lubricating compositions to ‘which they are



*including viscosity index inprovenent. These esters al so enhance
di spersion of other additives as well as contam nants (e.g., dirt

getallic particles, etc.) in the lubricating conpositions to whi¢h af e
%-4-- added. .These esters al so enhance the flow characteristics of iye'/
concentrates towhich they are added. Broadly stated, the present Nauvefition

conténpl ates the provision of a nitrogen-containing ester of a

cakboxy- contai ning i nterpolymer, said interpolynmer having a reduced
specific viscosity of from about 0.05 to about 1 and being derived from at
| east two nononers, one of said nononers being a | ow nol ecul ar wei ght

al i phatic olefin or styrene and the other of said ) ' nonomer s
bei ng an al pha, beta-unsaturated aliphatic acigd, anhydride or ester

t hereof, said nitrogen-containing ester being substantially free of
titratable acidity and being characterized by the presence withinsits

pol yger! c g.t][uct ur ﬁsdéﬁ. aLTHeS@Séstél@eaE]{) Gt .c.ﬁftﬂd‘ﬁdl‘vﬂ'dhmitg;iStiwnﬁbWirive
are derived fromthe caybox roups, of said.interpol ymer. a carboxylic
“ester group, said %%cﬁﬁgfﬁg‘?%mggpﬁgslﬂ?’bﬂf)e ﬁ‘g‘?ﬂ g at least eight aliphatic

carbon atons in the ester Badidiplistatad dtiieSpresentinvientiph cpnteymplates the @upvision
derived from a po lq:l?a s Bayd n 55@ L Yorfthi QRERpItymeh," Said
group and at Ieastéfyo%ghgo o%ﬁ%ﬁlgﬁaﬁtﬁgtdgr%c{/&ﬁl - a%&%gﬁgoup vvhgrei'n ?he

mol ar ratio of caristespolymenhkaving 8 sedueast megific wiscosity af fromeabqut G099 arout
(1% 10nge” o Lug B Sl SerbSherDt L 0 otent U il v
E:oﬁc_reﬁ??gt gs' conpr # IPHgMAtee r@’&iﬁ?‘ggglmq#’é’ggf??ﬁbﬁfi‘ Mits| %&@Pe 3&@%&5%&(]
prqUiyed in accor dmonemets beingeapraiphmt betaransaturated Faliphatic, acide anhpdnide or
i nverition contenpl ghes fhg?ec?,r Qaid/ in?tﬂ@e%oﬁtaﬁﬁiﬂ?eéﬁelf YeinfP shbdafitially free of
ni trogen-containing €ster of a carboxy-- containrng Interpolynmer conprisin
the steps of: provHnatblenaridityr godypeipg characterized by the presence within 1
~ polymeric structure of at least one of each of the following groups which
are derived from the carboxy groups of said interpolymer:
(A) a carboxylic ester group, said carboxylic ester group having
at least eight aliphatic carbon atoms in the ester radical,
(B) a carbonyl-polyamino group derived from a polyaniino
compound having one primary or secondary amino group
and at least one mono-functional heterocyclic amino group
wherein the molar ratio of carboxy groups of said interpolymer esterified to
~ provide (A) to carboxy groups of said interpolymer neutralized to provide (B)
t " is in the range of about 85:15 to about 99:1. |
EE | Lubricant corhpositioris and additive concentrates comprising the
- foregoing nitrogén-cont_aihing ester are also provided in accordance with the
present invention. Further, the present invention contemplates the pro-
vision of a process for making a nitrogen-containing ester of a carboxy-
- containing interpolymer comprising the steps of: providing an interpolymer
" derived from at least two .monor.n'e'rs, one of said monomers being a low
molecular weight aliphatic oiefin_ or styrene and the other of said monomers
" being an alpha, beta-unsaturated aliphatie acid, anhydride or ester_thereof,
~ 'said interpolymer having a reduced specific viscosity of about 0.05 to about
" 1; partially esterifying said interpolymer with an alcohol having at least
 “eight aliphatic carbon atoms to convert from about 85% to about 99% of the
" ‘earboxy radicals of the interpolymer to ester radicals; and substantially
" neutralizing the remaining carboxy radicals of said interpolymer with a



derived fromat |east two nononers, one of said nononers being a | ow

nol ecul ar weight aliphatic .olefin-or .styrene and the ot her of said nmononers’
an al pha, beta-unsaturated aliphatic acid, anhydride or ester ) ‘J?
.~ said interpolynmer having a reduced speC|fic vi scosity of about '

o 0% 0 about 1; partially esterifying said interpolynmer with an al cohol -

haV|ng at | east eight aliphatic carbor atons to convert from about 85@6tqﬂb
about 99% of the carboxy radicals of the interpolymer to ester radicals;

and substantially neutralizing the remaining carboxy radicals of said  \o/
I nterpolyner with a -5- pol yam no conpound havi ng.one primary or :
secondary am no group and at | east one nono-functional- heterocyclic am.no
group. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT An. essent.i al

el ement of the present invention is th&t each of the carboxylic ester _
groups of the nitrogen-containing esters of the present invention have at

|l east eight al i phatic carbon atons in_the ester radical. The presence of

car boxy! i c Pelteating compoupd haying gne @rimary; ot seegndasy eming gxpwe 8pd At poi nt

_proper ti es 1548 ¥hkaforc fiire@idndb rietatbdyg 1eorainit gp. i-n which the
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represented by the Amressdrﬂial@l@)er[ﬂ?)f thedprtelsent hiventimﬂethatfeachrdfotheat ons in

o bony oAbyl el Serblfs e Ay blrRbolaitiby &R0 The il ej |
gr oup. Anotih‘@ﬂtws’éﬂ’ﬁ at legsg pight gliphatic maég‘%!htﬂ@'nﬁéﬂt thsnestsr tragicgh.c- sence

of a pol yamhaepraéém dtesdrvegylic eifea gpafp‘sl StUdueh sped mﬁeapwmbmml
one in which the,r s one Rpri.nar. P'{S?ﬁ%‘%n'dar am no oup angwgt Ieast one

nono- f unct |98H%1P°‘I‘? i MPARted oy Peen
present i’ nrﬁﬂnegen-eonhgkﬂng:eﬂtees nfhlmprﬁsentshwbntxbnapeeseﬂ:t i nvention in the

proportion stated afqup.RRRETE%He b3E o RBUsEA olbs] i8'is Bbﬁ?eoeﬁﬁte{rﬁt' :

| ubri cant conposi -
" an ester radical is represented by the formula

~C(O)XOR)

and that the number of carbon atoms in an ester radical is thus the
combined total of the carbon atom of the carbonyl group and the carbon
atoms of the ester group, i.e., the (OR) group. |

' ' Another essential element of the present invention is the pre~
sence of a polyammo group derived from a partxcular polyamino compound,
i.e., one in whlch there is one primary or secondary amino group and at least

one mono-funcfional heterocyclic amino group. Such polyamino group,
'Mmmmtmﬂnmuogwmmdﬂemmtmummﬂue
‘ propormsmtedabvemtmmﬂed:spusahhtyofanhestersmluhcmtmmosi-
‘tions and additive concentrates for lubrxcant eompositlons.
 'still another essential element of the present mventzon is the
" extent of esterification in relation to the extent of neutralization of the
- unesterified carboxy groups of the carboxy-contalmng mterpolymer through
the conversion thereof to polyamino—contauung groups. The molar ratio of
" the carboxy groups of said mterpolymer that are esterified to the carboxy
' groups neutralized through the conversxon thereof to polyammo-contalmng
‘groups is genera]ly in the range of about 85:15 to about 99.1. A preferred
ratio is 95:5. It should be noted that the hnkage descrxbed as the carbonyl-
polyamino group may be umde, amxde, or amidine and masmuch as any such
linkage is contemplated within the present mventxon, the term "carbonyl
‘polyamino® is thought to be a converuent, generic expression usefu_l for the



tions and additive concentrates for |ubricant conpositions. Still another

essential elenent of the present invention is the extent of esterif}

i#wrelafion to the extent of neutralization of the unesterified cayljdy

grolps of .the car boxy-contai ni ng interpolyner through the conversi\g

thereof to polyantno contai ning groups. The nolar ratio of the carboXy

groups of said interpolymer that are esterified to the carboxy groups

ned%tallzed through the conversion thereof to pol yam no-containing groups
enerally in the range of about 85:15 to about 99:1. A preferred ratio

is 95:5. It should be noted that the |inkage described as the carbonyl -

pol yam no group may be inide, amide, or amidine and inasmuch as any such

| i nkage i s contenpl at ed within the present inyention, the-term "carbonyl.

pol yam no" is thought to be a convenient, generic expression useful for the

-6- purpose of defining the inventive concept In a particularly-

advant ageous enbodigusgyse At &éfﬁnh@\tﬁé‘tm%tﬁucébnbéwa% al Mi&ﬁlyoﬁdvantageous
predonminantly imde. Still a oth éug]éil el enent |, of

Pnvention is the mmRadimenteh BEAEP B idh 9F dbmITeR IS iNids-
For conveni ence, the nol eCtBtal anethshtxmtpsrtanpmd ofnthecpresent iriveation dgl uhed
specific viscosity"y r C S
of expressing.the m) geaqo w@-ﬁ%&tféﬁggbﬂﬁﬁ&éme&%p céﬁ en?%%'r%
the reduced speci f |tbevm9tq9§hr welghtr b‘we&t’@és% imstgrmss of h@iWéfPQ@ceﬁt snegific

:/\R accor?ﬁnce }Nl E h viswsitpr rotl @hé?ﬁ}{terpﬁﬁnél’l Nﬁicl{ f5C @S widely b E&Dtrﬁéé.dsoaf _

erein e relative Vi SCos erm neas

di | ution vi sconet er**PE§5EINg; b%égqlequffsx%e ot F‘éﬁerb‘f s‘@ﬁtz"’%ﬁan& B?e%twffeem'

~interpolyner in 10@edidcedo$pemifi¢ oriscosity (abbreviated sist RSVY imdthe onmiuenbbfained in
0.02C. For purpose l@g? e above fornula, the concentra- tion
is adjusted to O. 4%&% AJQ,E%‘ @Etgrpﬁl?ymer per 100 nl. of acetone. A nore

detai | ed discussion of the reduced RP¢eiRelative ¥iscesity—hi| so known as t he

Concentration '

‘'wherein the relative viscosity is determined by measuring, by means of a
dilution viscometer, 'the_ viscosity of a solution of one gram of the
interpolymer in 100 ml. of acetone and the viscosity of acetohe at 30°%
0.02°C. For purpose of computation by the above formula, the concentra-
tion 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
specific v1scostty, as well as 1ts relationship to the average molecular
weight of an mterpolymer, appears in Paul J. Flory, Prmclles of Polymer
Chemistry, (1953 Edition) pages 308 et seq. _ - '

While interpolymers having a reduced specxﬁc viscosity of from
about 0.05 t_o about 1 are contemplated in the present invention, the
preferred intet'polym_ers are those having a reduced specific viscosity of
from about 0.2 or 0.35 to.about 0.8 or L Interpolymers having a reduced
specifie viscosity of from about 0.35 to about 0.5 or from about 0.65 to
about 0.75 are particularly useful. :

From the standpoint of utility, as well as for commercial and
economical reasons, nitrogen-containing esters in which the ester group has
from 8 to 24 aliphatic carbon atoms, preferably about 12 to about 18. carbon
atoms, and most preferably about 14 or 15 carbon atoms, and the éarbonyl
polyamino group is derived from a primary-aminoalkyl-substituted tertiary

- 'amine, particularly heterocyclic amine, are preferred. Specific examples of

the carboxylic ester group, i.e., the (OR) group of the ester radical (i.e., —
(OXOR)) include isooctyloxy, decyloxy, dodeeyloxy, tridecyloxy, tetradecyl-
oxy, pentadecyloxy, octadecyloxy, eicosyloxy, tricosyloxy, tetracosyloxy,



speC|f|c viscosity, as well as its relationship to the average nol ecul ar
\ of an interpolyner, appears in Paul J. Flory, Principles of Polynmer -

ry, (1953 Edition) pages 308 et seq. Wile interpolynmers having a

e specific viscosity of fromabout 0.05 to about 1 are contenplated’

€ present invention, the preferred interpolynmers are those having a -

reduced specific viscosity of fromafpout 0.2 or 0.35 to about 0.8 or L

| nt er pol yners having a reduced specific viscosity -of fromabout 0.35 to

about 0.5 or from about 0.65 to about 0.75 are particularly useful. Fromi\J/
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and st SYpEtituents jape shlone, '11'4?"!9: efbebamﬁkm edeoMdixtunes of thectoregning pol yani no
group i Sel@biyies! ét&nyﬁb@sléarmnw%bﬁebusutvs{ 'écuh@i’etﬁﬁthﬁésvoﬁm ne, -
parti cul arlg het eroc%g fr m@?to‘i ‘?}é)ref erred. Specific exanples of the _
car boxy| F%¢ ? B st atamy havesbeenfound &p beiseful; (i . -

Eo%(od?) ) Mixtotesiof esteo@ryﬁwlyavxdpdyltmy]d 5 fh,uemalt_oms he?rélbi@ﬁ%fb@ﬁ/to o
et radecy, oct adecyl oxy, eicosyloxy, tricosyl oxy,
y% gﬂmﬂfgam}qgg ‘@ym) yl oxy yl oxy yl oxy
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tetracos I nst ances, al koxy groups conprise the '

preferred ester &xsmples olothe cgmgsvl Palynmimmyowemphmeeﬁmse desveh ester

groups. frewApBlyamifG cBRipBind Reving ﬁﬂeﬁ-gcéiﬂ eéddnd Qt;f'xﬂxm&'tgji‘@& nitro,
ter groups can

etc. Mxtta': of the fore%? carbox :
provi ded®d-8F 1g3st e mop 'ﬂﬂ‘g E?C 6f®ifivi ng from 12 to 18 carbon
~ atons hesreubeelsutbmmmvmdlsemmehue beVhetercanimf ester groups having 14 and

15 car bo rticularly advantageous. Exanples
of the ca E@Yﬁaﬁ?%@ gﬁ%gﬁg‘ﬁngﬁﬁ'a%at hose deri'ved from pol yam no :
conpound® WBis bﬁ?’r"rﬁ*&ﬁ? i depivaddfiron anrradegs yrrakid- at | east one
mono- fu%wnapﬁm&aasysﬂ&new@ SHa2dfes, BHaBofe " BPrEYTes Y rdAAMS e

het er oami no
~ Ines, imidazoles, 1m1dazolmes, thiazines, oxazmes, diazines, oxyearbamyl,

thiocarbamyl, uraecils, hydantoins, thxohydantoms, guemdmes, ureas, sulfona~
mides, phosphoramides, phenolthiazines, amidines, etc. Examples of such
polyamino compounds’ include pyridyl—ethyiamine,
N-morpholino-ethylamine, tetfahydropyridyl-ethylemine,
piperidyl-ethylamine, l-aminoethyl

pyrazole, l-{methylamino)pyrazoline, 1—methyl—4-ammoocty1 pyrazole, -

aminobutyl imidazole, 4-aminoethyl thiazole, z-ammoethyl triazine, N-
aminoethyl suceimmlde, N-methylamino maleimide, N-aminobutyl-alpha-

chlorosuceinimide, 3-aminoethyl uracxl, 2-ammoethyl pyndme,
W—amlnoethyl phenothiazine, N- '
aminoethylacetamidine, l-aminophenyl—2-methy1-1m1dazoline, N-methyl-N-
am1noethyl-s-ethyl-dxthioearbamate, ete. Preferred polyammo compounds
inciude the N—ammoalkyl-substltuted morpholmes such as ammopropyl mor-
pholine. * For the most part, the polyammo compounds are those which
contain only one primary-amino or secondary-amino group and, preferably at
least one tertiary-amino gfbub‘. The tertiary amino group is a



»substituted primary or secondary amnes in which the substituent is derived
fxom pyrrol es, pyrroli- dones, caprolactans, oxazolidones, oxazoles, R
{ bi azoles, pyrazoles, pyrazol- ines, imdazoles, imdazolines, t@nes; .

P

¢oxazi nes, diazines, oxycarbamnyl, thiocarbanyl, uracils, hydantoi
t hi ohydant oi ns, .guani dines, ureas, sulfona- mdes, phosphoramn de
phenol t hi azirnes, am di nes, et C. Exarrpl es of .such poI yam no conpounds
i ng,ude pyridyl -ethyl ami ne, N nor phol i no- et hyl am ne,

t rahydropyri dyl - et hyl am ne, piperidyl -éthylam ne, 1 am noet hyl pyrazol e,
| -Tmet hyl am no) pyr azol i ne, 1-nethyl -4-am nooctyl pyrazole, 1- am nobut yl
i m dazol e, 4-am noethyl thiazole, 2-am noethyl triazine, - N ami noethyl
succi nim de, N-methylam no nal ei m.de, N-am nobutyl -al pha-
chl orosucci ni ni de, 3-ami noethyl uracil, 2-am-Boethyl pyridine, N—arri noet hyl
phenot hi azi ne, N- am noet hyl acet ami d| ne :
| - am nophenyl - 2- net hyl -i nmi dazql i ne,

ani noet hyl - S-et hylheﬁ?“PHY@B’aPB’é%t%'w%t gﬁ‘ #@Fewm%ﬂ%?éﬁfﬁ'm%%%%‘ﬂw&% may
i ncl ude the N-am natdin lupstebebout Bt aninoyrpiss altisughy ihmast instanops,dthey contain

hol i ne. For the npst rt ]
ni'y. one pri mary- B RSBT Y.l B0 A uis ThE B KedLértlabl 35k rda? e
one tertiary-an npolyamipo compounds mayybe aromatie onplipbatic amings aﬁ@@&?ocycl ic
am no group. In sq.ﬁ@ %%ﬂkces PRINYAES 3Qel 08P Oakiflio-SIRYI-SEdtititedl in drphalines)

6 am no groups al I’ nmost | nstances, _t hey cqnt ain onfﬁ#rl nar am no
group and either M’éﬂ%?ﬁ@%r?emﬂﬁ'% 10 ®Cro

may be aromatic orysghitybiines mmngeﬁomnd t6 aboute3(cedrdyn Ialtms, preﬁerahbsfremc‘h tas
benzopyrr ol e, quidott ﬁ%g afip e opd¥ BFeBSudiS iy APl oo present in the
from4 to about 3(poi.yaminas.at ons, preferably from4 to about 12 carbon .
atons. Pol ar substituent WMW MMWWMS
of alpha, beta—msatmatedacn.ds_oranhydndssmhasmlmamdoranhydndeor
- itaconic acid or anhydride with olefins (aramtic or aliphatic) such as
-ethylene, propylene, styrene, or isobutene. 'Ihestyrem—nalacanhydnde
interpolymers are especially useful. They are obtained by polymerizing
. equal molar amounts of styrene and maleic anhydride, with or without one
or more additional interpolymerizable comonomers. In lieu of styrene, an
: ahphatxc olefin may be used, such as ethylene, propylene or isobutene. In
lieu of maleic anhydride, acrylic acid or methacryhc acid or ester thereof
may be used. Such interpolymers are known in the art and need not be
(. described in detail here. Where an interpolymerizable comonomer is
- - eontemplated, it should be present in a relatively minor proportxon, i.e., less
" than about 0.3 mole, usually less than about 0.15 mole, per mole of either
* the olefin (e.g. styrene) or the alpha, beta-unsaturated acid_ or anhydride
e {e.g. maleic anhydride). Various methods of interpolymerizing styrene and
. maleic anhydride are known in the art and need not be discussed in detail
here. For purpose of illustration, the interpolymerizable comonomers
" include the vinyl ‘monomers such as vinyl ac’etgte, acrylonitrile, methyl-
-iac'rylate, methylmethacrylate, acrylie acid, 'irinyl methyl ether, vinyl ethyl
ether, vinyl chloride, isobutene or the like.
The nitrogen-containing esters of t_he' invention are most con-
veniently 'prépared by' first esteﬁf-ying the carboxy-containing intei'polymer .
with an aleohol to convert at least about 85% and no more than about 99%
of the carboxy radicals of the interpolymer to ester radicals and then



The carboxy-contaning interpolymers include principally |nterpolyners of

al pha, beta-unsaturated acids or anhydrides such as naleic acid or anhydr i e -
or aconi ¢ acid or anhydride with olefins (aromatic or aliphatic) such as

et Xhe, propyl ene, styrene, or isobutene. The styrene-naleic anhydrlde

i nt'&—gol ynmers are especially useful. They are obtained by pol ymerizing

equal nol ar amounts of styrene and nal ei ¢ anhydride, with or without one ; 194
nore additional interpolynerizabl e conononmers. In lieu of styrene, an '
aliphatic olefin may be used, such as ethyl ene; propylene or isobutene. Ih_/
lieu of maleic anhydride, acrylic acid or nethacrylic acid or ester thereof
may be used. Such interpolymers are known in the art and need not be
déscribed in detail here. Were an interpolynerizable conononer is

contenpl ated, it should be present in=8rrelatively minor proportion, i.e.,

| ess than about 0.3 nole, usually |less than about 0.15 nole, per nole of

either the ol ef styrene) or th | ph bet a- ynsaturated acid or
Shihyar i do. (BuFALRineciHe ramAliRe hepory spiistis WiE  SGRBAT AOBPAEHER o1 ng
st yrene andasnddseribediabyvl.i dﬁ:rarﬁhakmnwralcohol. Ineayabe undhmﬁwlpmtesépsodl scussed

i n detail *L%oefnag B usedd B&ﬁﬁ:e?&ai aldbRbl Al fes Sk e

conononers 1 nc nononers Ssuc VI ny Fpacetate acry Onltrllé
net hyl - acrajeehols WMmﬂmmaémym@lea@m@ @fcqlaohoh hevingréram B tot her,

vinyl ethylabatihea, cariboi! atehisOr Im@uﬂlanmyammr clab¥ of | d4echold@re the
nltrogen contai nin
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al cohol to qomprising ddadeleghalicohdlp dtid&cyloadenholotetradecylhaleobdip pentagéeydf t he

carboxy radj of ftixall 1'a@éo%Pq{ cgpaﬁ%ﬁﬁrarfdﬁéutﬁ&ecﬁylmhwe&o m-

neutrali zi ng remalnin car 1cals wt am no corrpound such

as descri béﬂe"&bﬁ\}’é“h%r“@ 8?1°f)ﬁ ﬂ‘l’%"rYHGFd Pﬁ?%@eﬂs‘!iﬂ"‘i‘ﬂs fFRPAFtESS; so
al so may baamgessetliMmBeteral saitableoboureds W cthese! Gllechdl tnligtires ik | the Oxo-
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‘commer ci al Ghemikal Corporation aod untlent theetradenamerfialfolsd|byaContingntali Qiur es
" Company. Other alcohols useful in the process are illustrated by those
whieh, upon esterxficatlon, yield the ester groups exemplified above.
' The extent of estenflcatxon, as indicated prevmusly, may range
from about 85% to about 99%, preferably about 92% to about 97%,
econversion of the carboxy radicals of the interpolymer to ester radicals. In
a preferred embodiment, the degree of esterification is about 95%. _
| The 'esterification ean be accomplished simply by heating the
carboxy-containing interpelymer and the alcohol or alcohol mixtures under
conditions typlcal for effectmg estemﬁcatlon. - Such conditions usually
'mclude, for example, a temperature of at least about 80°C preferably from
about 150°C to about 350°C, provided that the temperature be below the
decomposmon point of the reaction ‘mixture, and the removal of water of
estenﬁcation as the reaction proceeds. Such conditions may optmnally
include the use of an excess of the aleohol reactant so as to facilitate

esterification, the use of a solvent or dﬂuent such as mineral oil, toluene,
benzene, Xylene or the like and an. estenfxcatlon catalyst such as toluene
sulfonic acid, sulfurie acxd, alummum chlorlde, boron trlfluorlde-trlethyl-
amine, hydrochlonc acid, ammomum sulfate, phosphoric acid, sodium meth-
oxide or the hke. These condztions and vanatlons thereof are well known in
the art. B : . _
The esterified intefpolymer.is then. trea_ted with a -polyami_no



& . . .

conpri sing dodecyl alcohol, tridecyl alcohol, tetradecyl alcohol,

péhtadeqyl al cohol, hexadecyl al cohol, heptadecyl al cohol and octadecyh ~X
atcohol . Com nercial alcohol mxtures of tetradecyl and pentadecyl ® &) .
al cohal s are particu- larly useful. Several suitable sources of these .
al cohol m xtures*are the technical grade al cohols sold under the tradenaire
"Neodol s" by Shell Chenical Corporation and under the tradenane "Alfols" by
Conttnental O | Conmpany. O her al cohols useful in the process are

i INwrstrated by those which, upon esterification, yield the ester groups
exenplified above. - The extent of esterification, as indicated
previously, may range from about 85% to about 99% preferably about 92%
.to about 97% conversion of the carboxy radicg|s of the interpolyner to
ester radicals. In a preferred enbodi nent, the degree of esterification is-
about 95% The esterification can be acconplished sinply by heating the

car 39;<_y- conz ai ni n?c?rﬂ&&ﬁﬂf ?ixﬁ’aﬁralﬁ&ﬂattﬁf faalﬁ?hé\ltrmzeab%&hamﬂwanr 86 tﬁ@ﬁﬁ{-
conditions typical for. effecting esterification. uch copdi t'i ons .usua

i ncl ude, for "exarrpF%t?"geFeﬁ?fé’Pﬁ?Lﬁaé%GFs . ﬁ?aé‘iteﬁﬁ?&ﬂ’e'[‘er&ge pReutEalization; 5o m
about [err] to aboptefémbly cqried abtcattdaémpératirengfcataiasste abmthil’Cyvoften from
deconposi ti on poin ' h X

esterification as P?lée?jtrlzgﬁ ?g%%‘#‘g@e":%’swﬂeﬁ Cp%ﬁf%ﬁé@éﬁ%e%ﬁ@%gﬁf%ed

i nclude the use of thén deqerarasitéen tneintaof oWhel reactionamasso Ins meptf instancest the

esterification, thgeytpflidakion Qé?ﬁgﬂﬁur@risdﬁét%% deab 186°0TanReB0®) | A sl.ifnht
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trifluoride-triet hgésirable, rsp, ashyal insuiv substartisl deompletion wih neutralization, i.e., no
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is then treated wiinterpolmmeraemadned unneytralizefaound in an anobunt so as to
neutralize substantially alrthe 2bléwing Exampidsadrefillastrativd oK the' prdperition0sf thee

| nterpol ymer. Th.em@x?oléteﬁiaclohgﬁﬁgngnesitzﬁ- of the present invention. Unless otherwise
- indicated all parts and percentages are by weight.
Example ]l -
- _ . A styrene-maleic interpolymer is obtained by preparing a solu-
tion of styrene (536 parts) and maleic anhydride (505 parts) in toluene (7585
- parts) and contacting the solution at a temperature of 99-101°C and an
absolute pressure of 480-535 mm. Hg. with a catalyst solution prepared by
dissolving benzoyl peroxide (2.13 parts) in toluene (51.6 parts). The catalyst
solution is added over a peiod of L5 hours with the temperature maintained
at 99-101°C. Mineral oil (2496 parts) is added to the mixture. The mixture is
maintained at 99-10I°C and 480-535 mm. Hg. for 4 hours. 'The resulting
product is a slurry of the interpolymer in the solvent mixture. The resulting
‘interpolymer has a reduced specific viscosity of 0.42.
Example 2 : R ' _
' A toluene slurry (2507 parts), having 11.06% solids and 88.94%
' Qvolatiles, of the maleic anhydride/styrene inferpolYmer ‘of Example 1,
Neodol 45 (631 parts), a product' of Shell Chemical Company identified as a
mixture of Cj4 and Cjs linear primary aleohols, mineral oil (750 parts), and
Ethyl Antioxidant 733 (4.2 parts), a produect of Ethyl identified as an
“isomeric mixture of butyl phenols, are charged to a vessel. The mixture is
‘heated with medium agitation under nitrogen purge at 0.5 standard cubie
feet per hour until the temperature reaches 115°C. 70% methane sulfonic



preferably carried out at a terrperatur'e of at |least about [err] often from

oppRSi tion point of the reaction mass. In nost instances the
ization tenperature is between about [err] and [err] A slight excess
e stoichionetric anount of the polyam no conpound is often desirable,

so as.to insure substantial conpletion of neutralization, i.e., no nore _f”.
than about 2% of the carboxy radicals initially present in the interpol yr’r?’
remai ned unneutralized. The following exanples are illustrative of the \J

preparation of the nitrogen-containing esters of the present invention.

Unl ess otherwi se indicated all parts and percentages are by wei ght. Exanple
1 A styrene-naleic interpolyner is obtgjned by preparing a solu- tion of
styrene (536 parts) and mal eic anhydride (505 parts) i-n toluene (7585
parts) and contacting the solution at a tenperature of [err] and an

absol ute prﬁsﬁuéaalyﬁt 418(3“&315 (10183 pigrts)vist dddedcarbpwisetoved|d besiod wiepmr ed by

di | o 2 13 t 5 t Th

Cat al yot " SoladsH NEioRsh M 1osRfdiio f 0 R Sl boet BT mnd o0, o
mai nt ai ned $emperatyreNs naised bxome@zl% tpluenewater digtiaate.oThmmmwe d#e. The
mxture is Hﬁidﬁﬁﬁieﬁe& @ttebsézfa]:m@& 5% 3ér fmnoﬁgs uhd¥r ¢'ni %ﬁ r?u%xt e,

resul ting produ IS a i nt er pal ymer I n the

urry
The resulti A % ErﬁSG'HPHQ &'s??ftr%ﬁfum sfdditional methang syliopic geid
Exanpl e 2 Asdlation(iS.80 purts) 1435&?:1 foathes inixtore bwegr peridbel Bohimites MThe38. 94%

Neodol a5 ( Biatubg i Bafefindd 1Y M€ 0P 1l iy, TS daated B olrilBIBR S, o
m xture of P®OB8%.andiming rqropylm@whqun&&yz glartsh oissaddedn to cthe oinixtumes 0
Poehe) i Syt O Opuap Wb oty S e
vessel . The ‘?ﬁ Q‘Pu?@{‘m Mfﬁsh&?ﬂ ﬂﬁ?% ’?‘étsl ﬁ'ﬁ"ﬁ‘ndgﬁe B& i pur ge -at
0.5 standar str_tppladcfrdmes_to"cp_eo_ mﬁoratmpnebsm-b&ftmmangt ehempem'c{detd] 70%
met hane Sﬂu' I:&ﬂ' CA_; a temperature of 100°C, mineral oil (617 parts) is added. Cooling is |
continued to 80°C. At 80°C, diatomaceous earth (36 parts) is added and the
mixture is heated to 100°C. The mixture is maintained at 100-105°C for one
hour with surring and then filtered to yleld the desired product.
Example3 - - o : :
: The proe_edu_re_-of Ex_emple 2 _is repeated with the _exeeption that
‘both Neodol 45 (315.4 parts) and Alfol 1218 (312.5 parts), a product of
* Continental Oil Company identified as a mixture of synthetic primary
straight chain alcohols having 12 to 18 carbon atoms, are initially charged,
rather than the 631 parts of Neodol 45 which were included in the initial
~ charge in Example 2.
Example 4 -

A toluene slurry (1125 parts), havmg 13.46% solids and 86.54%
volatiles, of the maleic anhydride/styrene interpolymer of Example 1,

- mineral oil (350 parts) and Neodol 45 (344 parts) are charged to a vessel.
The mixture is heated with medium agitation under nitrogen sweep of 0.5
standard cubic feet per. hour until the temperature -reaches'll0°C Para-
toluene suifonie acid (8.55:parts) in water (9 parts) is added dropwise over a
period of 24 minutes. ‘The temperature of the mixture is increased to 152°C

- by removing toluene-water distillate. The temperature is maintained at 152-

~ 156°C under nitrogen sweep of 0.5 standard cubic feet per hour until the net

120C to about [err] provided that the tenperature does not exceed the\)



faicid catal yst in water (10.53 parts) is added dropw se over a period
mnutes. Nitrogen purge is increased to.l.0-standard cubic feet per
and tenperature is raised by renoval of t ol uene-water distillate.
frixture is muintained at a tenperature of 150C for five hours under
- nitrogen purge of 0.1-0.2 standard cubic feet per hour. Additional
sul fonic acid sol ution (15. 80 parts) is added to the m xture over period of
15w nutes. The mixture is maintained at [err] for 3.5 hours. The degree of
esterification is 95.08% Anino propyl norpholine (35.2 parts) is added to
the m xture dropw se over a period of 20 mnutes. The m xture is

mai ntained at [err] for an additional 30 mnutes-then Cooled with stirring.
The m xture is stripped fromJ[err] to [err] a pressure of 102 nm Hg.
then pernmitted to cool. At a tenperature of [€fr] nineral oil (617 parts)

i s added. Cooling is continued to [err] At [err] diatomaceous earth (36

parts) i< added angeinieiflifatel (EFLALIRAS T o TS MMk RlSte, A

mai ntai ned at [err one to y|ed

sStirrin
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i ncluded.in the inip &' aﬂ% I
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anhydri de/ styrene |83% ilytion=y EtHil AAntioxidant 738 b?? P&B‘ﬁb“pﬁqqeg)“’é nthe
Neodol 45 (344 par hﬂ:)tuaé eis Gzt dort Goamimneeel Théhmixturé is deatedhtn68Y while

medi um agi t ati on ug&ﬁ, rpgfr}u Qeeg Sb%”%%wr’%&é%%%f g&%;ﬁ%ut[

until the terrperature es [err ara uene S
parts) in water (QDMPMFW@ eanth &jmptﬁ)s%é'ddeti ta fher mixtups. Therimixtwre. is
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. a heated funnel to yield the desired product‘ ' '
.. Example 5§
The procedure of Example 4.is repeated with the exception that
both Neodol 45 (172 parts) and Alfol 1218 (169 parts) are provided in the
initial charge, rather than the 344 parts of Neodol 45 provided in Example 4,
- Example 6
' The product of Example 1 (101 parts), Neodol 91 (56 -parts), a
product of Shell Chemiecal Company identified as a mixture of Cg, Cjg, and
Cy aleohols, TA-1618 (92 parts), a produet of Procter & Gamble identified as
a mixture of Cjg and Cjg alecohols, Neodol 25 (62 parts), a product of Shell
Chemical Company identified as a mixture of Cj9, C13, Ci4, and Cjs
aleohols, and toluene (437 parts) are charged to a vessel. The vessel is
stirred and the contents are heated. Methane sulfonic acid (5 parts) is added
to the mixture. The mixture is heated under reflux conditions for 30 hours.
- Aminopropyl morpholine (12.91 parts) is added to the mixture. The mixture
-+ is heated under reflux conditions for an additional 4 hours. Diatomaceous
- .earth (30 parts) and a neutral paraffinic oil (302 parts) are added to the

- . mixture which is then stripped. - The residue is filtered to yield 497.4 parts
.of an orange-brown viscous liquid.

. Example 7 . . o -
The product of Example 1 (202 parts), Neodol 91 (112 parts), TA



aci d nunber indicates that esterification is at |east 95% conpl ete. d
- ropyl norpholine (15.65 parts) .is added dropw se over a period of 10 -.
The tenpéerature of the mixture is maintained at- [err] for 1 hour
cool ed under a nitrogen sweep. Ethyl Antioxidant 733 (148 parts) - ¢
Is &dded to the m xture. The mxture is stripped at [err] and-99 mm Hg.
preSsure The mixture is cooled under nitrogen sweep. Mneral oil " is added~
to provide a total of 63%dilution. Ethyl Antioxidant 733 (1.79 parts) i s\
added and the mixture is stirred for 30 mnutes. The nixture is heated to\
[err] while stirring with a nitrogen sweep of 0.5 standard cubic feet per
hour. D atomaceous earth (18 parts) is added to the m xture. The m xture |s
heated to 90C. The tenperature of the_p&xture is maintained at [err] for-
hour and then filtered through a pad of“di atomaceous earth (18 parts) in a
heated funnel to yield the desired product Exanpl e 5 The procedure of

Exanpl e 4 3@9%# W t |
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parts) and Haqwidutral paraffinic oil - (302 parts) are added to the
Example 8 L

The product of -Example 1 (101 parts), Alfol 810 (50 parts), a
product of Continental Oil Company identified as a mixture of Cg and Cjg _
alcohols, TA-1618 (92 parts), Neodol 25 (62 parts) and toluene (437 parts) are
charged to a vessel.  The mixture is heated and stirred. Methane sulfonic
acid (5 parts) is added to the mixture which is heated under reflux conditions
for 30 hours. Aminopropyl morpholine (15.6 parts) is added to the mixture
which is then heated under reflux conditions for an additlonal S hours. The
mixture is stripped to yield 304 parts of a. yellow-orange ‘viscous liquld.
Diatomaceous earth (30 parts) and a neutral paraffinic oil (304 parts) are
added to the mixture which is then homogenized. The mixture is filtered
through a heated funnel to yxeld 511 parts of a clear amber vxscous liquid.
Example 9 o - : :

' ‘A toluene slurry (-'199 parts) of 'a ‘'maleic anhydride/styrene
interpolymer (17.82% polymer) is charged to a vessel. The reduced specific
viscosity of the interpolymer is 0.69.. The vessel is purged with nitrogen
while stirring the contents for 15 minutes. Alfol 1218 (153 parts), Neodol 45
(156 parts) and 93% sulfuric acid (5 parts) are added to the mixture. Toluene
(125 parts) is then added to the mixture. The mixture is heated at 150-156°C

« for 18 hours. Aminopro'pyl morpholine (1.3 parté) is added to the mixture
.whieh is then heated for an addmonal 1 hour at 150°C. The mixture is cooled
to 80°C. Ethyl Antm:ndant 733 (1.84 parts) is added to the mixture. The
mixture is stripped at 143°C and 100 mm. Hg. Mineral oil (302 parts) and



i xture which is then stripped. The residue is filtered to yield 497. 4
parts of an orange-brown viscous |liquid.- Exanpl e 7 The product of 2
(202 parts), Neodol 91(112 parts), TA -13- 1618 (184 parts); Neg
(124 parts) and toluene (875 parts) are charged to a vessel. The m\¥?
heated and stirred. Methane sulfonic acid (10 parts). is added to the
m xture which is then heated under reflux conditions for 31 hours. :
Ani*wopr opyl norpholine (27.91 parts) is added to the nixture which is then
héayed under reflux conditions for an additional 5 hours. D atoma- ceous
earth (60 parts) is added to the m xture which is then stripped, 600 parts
of polynmer remaining in the vessel. A neutral paraffinic oil (600 parts) is
added to the m xture which is then hom)genizeﬂ4 The m xture is filtered

t hrough a heated funnel to yield 1063 parts 6tf¥a cl ear orange -brown
viscous |iquid. Exanple 8 The product of Exanple 1 (101 parts), Atfol 810

50 parts), a prod o) At ,Ql j | f ] - L% J Urg, Of
Eerrf' and)[e‘r r'f al gg’ﬁ%é“%ﬁgﬁ?g’ﬁéé?ﬁgg%ﬁ%%d%@q% %?{ss rgéfd 'lfhe
t ol uene (437 part sjemperagyrgr gbdtheo mixtuegsis| mejpiaingd, atr 20 Cs and 48 cblowanyith
heat e under el uiicoent, Pidtmpdedth debin (61 BAND s uded ot MbubT whllt &
parts) is added tosﬁiﬁgg%"ﬁtlg‘f’gr ﬁﬁpgﬁgﬁﬁ‘ér{“%‘é’tﬁg fﬂﬁ%@f’%’é‘ﬁ'ﬁﬁ@%ﬁ’&cf‘?‘ﬁns
for an additional Batthitoyieldi32partsiof@ dark drowp cledr tvisepuslighi@04 parts of a

yel  ow-orange viscaysmbieqgi d- D at omaceous earth (30 parts) and a neutral
paraffinic oil (30 are added to the m xture which.is then

honogeni zed. The ni xture i 4 fiolyedeealurty: (9h parted el @ malniel aphydride/styrene
parts of a clear affiteFpolymero(13.28% §plidd) is-¥RdFgee t8 2\ ves¥ellc MEhes beducyd (spéific

PR ) O o221 pBEY Sh et 3 890! R kb & 80 URE i wie

- nitrogen at 0.75-1.0 standard cubic feet per hour for 20 minutes. Neodol 45
(368 parts) and 80% sulfuric acid (6.84 parts) are added to the mixture. The

- mixture is heated at 150-156°C for 23 hours. Additional 80% sulfuric acid (1
part) and toluene (50 parts) are added after approximately the first 9 hours
_of heating. - Additional 80% sulfuric acid (2.84 parts) is added after about
the first 13 hours of heating. Additional Neodol 45 (18.4 parts) and 80%

_-sulfuric acid (2 parts) are added after about the first 16 hours of heating.

- Aminopropyl morpholine (2.33 parts) is added to the mixture which is heated _

. at 153-154°C for an additional 1 hour and 20 minutes. Ethyl Antioxidant 733
(2.06 parts) is added to the mixture. ' The mixture is stripped at 142°C and

. 100 mm. Hg. Mineral oil (481 parts) is added to the mixture. Ethyl"

. Antioxidant 733 (2.5 parts) is added to the mixture while the mixture is
stirred. Diatomaceous earth (25 parts) is added to the mixture. The
temperature of the mixture is maintained at 70°C for 45 minutes and then
heated to 110°C. Diatomaceous earth (25 parts) is added to the mixture. The
mixture is filtered through diatomaceous earth to yield the desired product.

+ . Example Il

_ | A toluene and mineral oil slurry (699 parts) containing 17.28%
- ~ solids of a maleic anhydride/styrene interpolymer (reduced specific viscosity
‘of 0.69), Neodol 45 (139 parts), Alfol 1218 (138 parts), Ethyl Antioxidant 733

. (2.9 parts) and toluene (50 parts) are charged to a_ vessel. * The mixture is

. ‘heated under a nitrogen purge at 0.5 standard cubic feet per hour. 70%

. .methane sulfonic acid (3.9 parts) is added drdpwise over a périod of 9

. .minutes. The mixture is heated under reflux conditions for 35 minutes.



viscosity of the interpolymer is 0.69. The vessel is purged with nitrogen
fihe stirring the contents for 15 minutes. Alfol 1218 (153 parts), Neodol ;
.‘%‘c‘

6 parts) and 93% sulfuric acid (5 parts) are added to t he m xture.
e (125 parts) is then added to the m xture. The m xture is heated at
for 18 hours. Am nopropyl norpholine (1.3 parts) is added to the .
.mxture which is then heated for an additional 1 hour at [err] The mxtur:e‘/
is cooled to [err] Ethyl Antioxidant 733 (1.84 parts) is added to the .
m xture. The mixture is stripped at [err] and 100 nm Hg. Mneral oil (303~
parts) and -14- Ethyl Antioxidant 733 (218 parts) are added and the '
mxture is stirred. The tenperature of the mxture is maintained at [err]
and is bllown with nitrogen. Datomaceoil earth (44 parts) is added to.the

m xture which is stirred for 1 hour af {err] The m xture is filtered

t hrough di at omaceous earth to yield 1312 parts of a dark brown clear

 ivcous || Obilen(EBaft b Aacke'iol, M YRR £36h) nilied (L8

-anhydrlde/s yrene 1 nterpolyner 'S Ch 0 a vesselL The
reduced spegdditionsl & bowrsil§ minutescundar cefliot itions. (7059 meth@essum@c i s

For | 20" m nut Sdupabls) s a"‘”"é%%‘"?}et ek 2 ellod of Wl il g rey
are added t Beatgd updsn ‘Cﬁf@'x é‘ﬁ‘@' (fQF WM&P’Q@H tes {04 methage ’2‘5‘8‘1‘?813 .
A]Eidl tional B€W(3.9 parts)ds addell Groppdset ()vemmlpémtdlehm (lﬁﬁhtpsa.r tThe mhﬁtuaedldfed

ter appro | uric
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Addi t i onal - PRrsslols agdged 19 thepmixture MW/@!S%H #u?eﬁ&da@ﬂ th minyess sThQar e added
after about m‘iﬂﬁré Ii§. Shaintainéd/ ad @;;?é@ﬁhﬂ@ ofMEGII50PC M6k dﬁoﬁdmﬁbﬁﬂ%d 2.33
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t dd h t t addi ti | 1
Pour and 20 miiet-o The dniRnre A tibbei o 35 S o be) T itk B (o
m xture. Theoaledte50°G.s MinetiappBd338 pdrts)rdndaligtonieoun edsith (18|partshbrei | (481

parts) is aglgfd &%&%ﬁmt Yife: tefipd¥atuf'bt Bd Rikturd B miaintaindd'dtShed S added

tothe mxture while t m xture I's
105°C for L5 hours and then filtered through additional diatomaceous earth

as parts) to yield the desired product. -

The nitrogen-containing esters of this mventlon can be effec-
tively employed in a variety of lubricating composxtions based on diverse
oils of lubricating viscosity such as a natural or synthetic lubricating oil, or
suitable mixtures thereof. The lubricating compositions "contemplated
inelude principally-'-crgnkcase-, lubricating oils for spark-ignited and com-
pression-ignited internal combustion engines including automobile and truck
engines, two-cycle engine lubricants, aviation piston engines, marine and
railroad diesel engines, and the like. ~However, automatic transmission
fluids, trans-axie lubricants, gear lubricants, ‘metal-working lubricahts,
hydraulic fluids, and other lubricating oil ‘and grease compositxons can

~ benefit from the incorporaion of the present additives. '

- Natural oils include animal oils and vegetable oils (e.g., castor
oil, lard oil) as well as solvent-refined or acid-refined mineral lubficating
oils of the paraffinie, naphthenic, or'mixed paraffin-naphthenic types. Oils
of lubricating_viscosity derived from coal or shale are also useful base oils.
Synthetic. iubricating .oils ~“inelude 'hydroca'rbon' oils and halo-substituted
hydrocarbon -oils such as-polymerized and interpolymerized olefins (e.g.,

- polybutylenes, polypropylenes, propylene-isobutylene copolymers, chlorin-
ated polybutylenes, ete.); alkyl benzenes {e.g., 'dodecylbenzené's;"tetradecyl-
- benzenes, dinonylbenzenes, di-(2-ethylhexyl) benzenes, ete.); polyphenols




dtirred. Diatonmaceous earth (25 parts) is added to the nixture. The -
tenperature of the mixture is maintained.at -[err] for 45 mnutes and )
heated to [err] Di atonaceous earth (25 parts) is added to the m xtur 3/

M xt'ure is-filtered through di at onaceous earth to yield the desired -
product. Exanple-11 A toluene and nmineral oil slurry (699 parts) containing
17. 28% sol i dS of a nal ei c anhydride/styrene interpolymer (reduced specific
vi§bdsity of 0.69), Neodol 45 (139 parts), Afol 1218 (138 parts), Ethyl
Antioxi dant 733 (2.9 parts) and toluene (50 parts) are charged to a vessel.
The m xture is heated under a nitrogen purge at 0.5 standard cubic feet per
hour. 70% net hane sulfonic acid (3.9 parts) is added dropw se over a period
of 9 mnutes. The mi xture is heated under refﬁyx condi tions for 35 m nuteés.

-15- Toluene (51 parts) is added to the m xture which is then heated for an
additional 3 hours 15 mi nut es under reflux condltlons 70% net hane sul fonic

‘acid (3 parts) is qgdseg Wt@?p gﬁ &R ahd the T, MiRylbfle o plythats anits

heat ed under reflux con | t| ons ours m nut es. 70% et hane fu fonic

acid (3.9 parts) iterg ’é’teséhﬁ"eﬁ#o‘ﬂhﬂF the terminal hydngxyl groups: e
is heated at-[err] hé@rbeﬁnhmﬂiﬁedﬁy esterificatioApethepifization)etepneunstitute lshother

dded 3 o Ihe
Pt ure s i nt o s of ol Srthl a6 ity aﬁ%ﬁ&gﬁééﬁﬂ'ﬂ% By gnd s
m nutes. The ni xt uPteparedsthroughepplymerization of ethylenerexidecor ouepylengqxide,|the
‘cooled-to [err] M aRyPAndadyl 8Rds RRthése pAFbXYAIRYIMAE pOR/Fers 2.k1) nidthyRal

e e e e Ay ST eFudL5 otk St e B St
earth (18 parts) tether of gpoiyethylene giydobhaviog & mﬂwuhrtwmgmnfciﬂ&-m'ﬂﬂj digthyl
i 2ac) . corpos ok O RSB BMIEH ol Rl s SHRLBUEE ot HEIBIING e
such as a natural @ meRAT [#ad;Rol Y‘H‘B‘P‘P’W&Fl erjersi thereof, for te&BF’@l%n the sqetic acid
thereof. The | ubréstars| Nfixe@ DDy faNG £61at &td¥sptRdthe C13 Oxo acid diester of
tetraethylene glycol. Another suitable class of synthetic lubricating oils

~ eomprises the esters of dicarboxylic acids (e.g., phthalic acid, succinic acid,

- .. maleie acid, azelaic acid, suberic acid, sebacic acid, fumaric acid, adipie

acid, linoleic acid dimer, etc.) with a variety of aleohols (e.g., butyl aleohol,

hexyl. alechol, dodecyl alcohol, 2-ethylhexyl alcohol, pentaerythritol, ete.).

Specific examples of ‘these esters include dibutyl adipate, di(2-ethylhexyl)~

sebacate, di-n-hexyl fumarate, dioctyl sebacate, diisooctyl azelate, diiso-

~ decyl azelate, dioctyl phthalate, didecyl phthalate, dieicosyl sebacate, the

2-ethylhexyl diester of linoleic acid dimer, the complex ester formed by

reacting one mole of sebacic acid with two moles of tetraethylene giyecol

and two moles of 2~ethyl-hexanoic acid, and the like. Silicon-based oils such

as the polyalkyl-, polyaryl-, poiya]koxy—, or polyaryloxy-siloxane oils and

silicate oils cdmprise another useful class of synthetic lubricants (e.g.,

tetraethyl-silicate, tetraisopropyl-silicate, ~ tetra-(2-ethylhexyl)-silicate,
tetra-(4-methyl-2-tetraethyl)-silicate,  tetra~(p-tert-butylphenyl)-silicate,

' hexyl-(4-methyl-z-pentoxy)-di-siloxane; poly(methyl)-siloxanes, poly-
(methylphenyl)-siloxanes, ete.). Other synthetic__ lubricating oils inelude

liquid esters of phosphorus-c:onfai_ning acids (e.g., '.tricre.syl phosphate, tri-

~oetyl phosphéte, diethyl ester of decane phosphonic acid, etc;), polymeric

' _tétrahydrofurans, and the like; _ _ '
o Of the vanous lubmcants, crankcase lubricants and automobile
transmission fluids are especxally adapted to the improvement by the use of



-4de principally crankease, lubricating oils foor spark-ignited and com
preSS|sn ignited internal conbustion engines including autonobile and truck
£ ~two-cycle engine |ubricants, aviation piston engines,. marine ‘and \
‘rad|grond diesel engines, and the i ke. However, automatic transm ssion
i |ds}/ trans-axle lubricants, gear |ubricants, netal-working |ubricants,
-hydraalic fluids, and ot her Iubricating_oil and grease conpositions can s«
benefit fromthe incorporaion of the present additives. Natural oils ~
i nclude animal oils and vegetable oils (e.g., castor oil, lard oil) as meLL;
as solvent-refined or acid-refined mneral |ubricating oi I's .of the
paraffinic, naphthenic, or m xed paraffin-naphthenic types. Ols of
| ubricating viscosity derived framcoal or shale are al so useful base oils.
Synthetic lubricating oils include hydtBtarbon oils and hal o-substituted
hydrocarbon oils such as polynerlzed -and |nterpolyner|zed olefins (e.g.,
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termnal hyWd %W@Wp@em%%e%f'r@ﬁ amount may be axlqwpas 0.01%,
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gl ycol ether having e er o
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the versatility and lubricating qualities of such lubricant compositions at '

lower service temperatures. The pour point depressants provided in

accordance With the 'present invention are especially important for use in '

crankease oils and gear oils as well as automatic transmlssion fluids and

hydraulic oils. 1 '
' The nitrogen-containing esters of Examples 2, 3 and 6-11 were
subjected to ASTM Pour Point of Petroleum Oils D 97-86 for determination
of respective initial pour-" points, and to Method 201—Eedera1 Test Method
Standard No. 791B for determination of respective. stable pour points.
Additionauy, for purposes of comparison samples A and B (the preparation
of which is indlcated below) were also subjected to these tests. The results
of these tests are indicated in Table I below. S '

Samples A and B are prepered in acecordance vnth the teachings'

of U.S. Patents 3 702,300 and 3,933,761 as follows: B

Sample A

A styrén‘e-maleic interpolymer is obtained by preparing a solu-

tion of styrene (536 parts) and maleic anhydride (505 parts) in toluene (7585

parts) and contacting the solution at 99-101°C and 480-535 mm. Hg. absolute

with a mixture of benzoyl peroxide (L.55 parts) and toluene (5L6 parts) for

1.5 hours. Mineral oil (2228 parts) is added to the mixture which is
' maintained at a temperature of 99-101°C and & pressure of 480-535 mm. Hg.



% . . . . . . . . . . . .. I
mal ei ¢ acid, azelaic acid, suberic acid, sebacic acid, fumaric acid, adipic
acid, linoleic acid diner, etc.) with a-ariety of alcohols (e.g., butyl . __=
al€ohol ; hexyl al cohol, dodecyl alcohol, 2-ethyl hexyl alcohol,
pentaerythritol, etc.). Specific exanples of these esters include dibut
adi pate, di(2-ethyl hexyl)- sebacate, di-n-hexyl fumarate, dioctyl sebach
diisooctyl azelate, diiso- decyl azelate, dioctyl phthalate, didecyl
phtywal at e, di ei cosyl sebacate,.- the 2-ethyl hexyl diester of Ilinoleic acid
divoer, the conplex ester formed by reacti'ng one nole of sebacic acid with
two noles of tetraethylene glycol and two noles of 2-ethyl-hexanoic acid,
and the like. Silicon-based oils such as the polyal kyl -, polyaryl -,

pol yal koxy-, or polyaryl oxy-siloxane oils and %l l'icate -0ils conprise

anot her useful class of synthetic |ubricants f .g., tetraethyl-silicate,
tetraisopropyl-slicate, tetra-(2-ethylbexyl)-silicate, e

E ZE ra- E 4- t”gﬁ {‘y'bu fy?«%}]g ﬁsﬁyégﬁtﬁggpg Fhikture. To 3888 parts of the stripped mineral oil-
hexyl - ( 2- et hyl - 2--§ttﬁm9iwerdﬁlu§m theapare added yrinenahaid (79; pasteinddfol 121841380
: I( met _hél phenyl) s; .0} amz AL£51810 (244Chdies), asmiémm(msl p&t&)?ﬁbhﬂh&doivihtﬁ dsﬁhdauﬁﬁ
iquid esters of p Q0T USs ai_ni ci ds . Q... Lricresvylephosphate. .
tri- octyl. phosphaf@? @f’fﬂlffggitpg%ggnge@aﬁg&ﬁﬁg%ﬁgﬁ%t 3@?65 , %&E’g)s,‘ﬁiemc
pol yneri c 't et rahydecidufiSGsparssid The hidture & thém heatedoats 150r160°C afors20 hours
crankcase | ubri-cant ﬁér?rlgo PRI distiid M S5 haditibhadl 7! .
adapted to the i rrp?’g\ee n?wbay&?, e&%gg %?ﬁ &r’?&@dhl&)h%l gﬁﬂ?‘??&é@%ﬁé%@y‘z >8
present invention. PREReIOgRINEr With ap adcitiondl amauphof n-bytanal €33 partshitaddad
I nvention cantain and asterificationt i3 continuegeintilonsBi of nhe aarboxy fddiédle of the
I nvention sufficie Lavi - L o] LD A | 11 ' | _nt
dopr essant _pr oper { PAYmurHadd beh Sptepiclad, (630 SSAURRGI bBiteibthdr Sel'ia BT
often is from abousddedisminoprapylimorpwlinedf &8 sierts),bibyl Aptioxident ZHo(s:4 pezte)y
\_Ne:jghtto:‘]I the fini aﬁ@dxtz% @bgmf{iﬁglhnixtﬂreherneawpwnsﬂeoe@?o trﬁﬁexa tl-?g.e!@%iﬁl/iﬂdoffAs
i ndi cat ed previousl e pitrogen-cqntai ning esterg of the present, .
nventl on are part Fiipts Ryl any et velahis AuRPeretsndnP speRd PRERRES . mixed

: with an additional amount of mineral oil (600 parts) and filtered. The
filtrate is a miner'al oil solution of a nitrq_gen-éontaining mixed ester.

- Sample B

A styrene-maleic interpolymer is obtained by preparing a solu-
“tion of styrene (538 parts) and maleic anhydride (505 parts) in toluene (7610
parts) and contacting the solution at 99-101°C and 480-535 mm. Hg. absolute
with a catalyst solution prepared by dissolving Percadox 16W~70 (L.79 parts),

a product of Noury Chemical identified as a peroxide catalyst and toluene

- (55.2 parts). Mineral oil (4125 parts) is added to the mixture while the
solvent mixture- is being distilled off at 99-101°C and 480-535 mm. Hg.
‘absolute. To the mixture of copolymer (1000 parts), mineral oil (4125 parts)
and toluene (441 p.a'rts) there are added Neodol 45 (690 parts), Alfol 1218 (690

. parts), Alfol 810 (244 parts), mineral oil (83 parts), 66° Baume sulfuric acid
(19.3 parts), and a mixture of 66° Baume sulfuric acid (5.52 parts) and n-
butanol (133 parts). The mixture is heated at 150-160°C for 20 hours. An
additional amount of 66° Baume sulfuric acid (5.52 parts) together with an
additional amount of n-butanol (133 parts) is added and the esterification is

- continued until 95% of the carboxy radicals of the polymer have been
esterified. To the esterified interpolymer, there is then added aminopropyl
morpholine (77.2 parts) and Ethyl Antioxidant 733 (1.4 parts) and the



ant properties to lubricants. In this regard, the nitrogen containing
eters reduce the |lowest tenperature at which the 1ubricant conposition to -
they are added flows. Accordingly, these nitrogen-containing esters \J;
. axveya the versatility and lubricating qualities of such |ubricant
. CQNPogitions at |ower service tenperatures. The pour point depressants
- provided in accordance with -the present invention are especially |nportant
for use in crankcase oils and gear oils as well as automatic transm ssion
fluids and hydraulic oils. The nitrogen containing esters of Exanples 2, 3.
and 6-11 were subjected to ASTM Pour Point of Petroleum Qls D 97-66 for
determ nation of respective initial pour points,” and to Method 201- Feder al
.Test Met hod Standard No. 791B for detﬁﬁnination of respective, stable pour
poi nts. Additionally, for purposes of conparison sanples A and B (the
preparation of which is indicated. below were also subjected to these

tests. The f&auiﬁgsm&uwa&ﬁam:stﬂsaﬂeom i Gg.ito Meﬂ t&l&ér@/\ancﬁafm' es A
and B are pre 1rlcordance t hthe, t eachi n Pa.tt nts -
3702, 300 o Sebers vGlsTE Lepiihgnt | e Sty blHiet de oRed R o y e
is obtai nedadmﬁpndpmoun; qf minepal oildsmnpa&ts)ym&h(eﬁas ﬁf‘:hetfsl)rsa:eds real ei ¢
anhydri de (%%?é%é&luh@n%?'a"tﬁ%‘%gﬁﬁgﬁaﬂﬂn&?r)xx@t?gstﬁpnt acting the solution

at [err] an ute wt m xture of benzoyl Eheromde

(1.55 parts) and toll'bé%l’fm?%m 4£3t8)identified dn Table; 1 belaw,cpach’ of the 2208
parts) is afilfuehconbeiniiigéstés shEREmples i rand Bell addngawithrgumplesiae of

mxtur o oMb g it £ Baoe B, Beosiy idfx (pbRVS ph cibbield IF

there are athectmountsidentified in7Paljeds In Table bthelmmrx%wrpmﬁsﬁ am fol 810

(242 Parts) uselr i i Hsedel iPindk Iiprovedy "arkdesp ofigu™e sulfuric acid
(2.58 parts) and an_addi ti"onal anppunt %gaume sul T [IC aci d é’lﬁS)
parts). The mixture |ls‘§ Raratane,dey %tp"mtl EXXQpt on wat er

- is distill eptogﬂepembueidl tional .anount of sulfuric acid: (2 58

- V-2 is a mixture of diluent oil (91.07 parts), Ortholeum 2035 (.80
‘parts), a product of DuPont 1dent1fxed as a lubricant additive, and 2,6—d1-
tertmry-butyl—para—cresol (0.13 parts). .

. V-3 is a mixture of diluent oil (10.85 parts) and the following
composition: diluent oil (87.85 parts), 2,6-di-tertiary-butyl-para~-crecol (0.15
perts) and Ortholeum 2052 (12.00 parts), a product of DuPont identified as
ethylene-propylene—dlene terpolymer. : :

V-4 ‘is Shellvis 40, a produet of Shel.l 1dent1f1ed as a styrene
isoprene copolymer wscos1ty improver.

D-lis Lubnzol 7 502, a produet of Lubrizol Corporation identified
a8 a dispersant containing a mixture of succxmmdes and esters.

. - D-2 is Lubrizol 7802 a product of Lubrizol Corporation. identified

as a dispersant containing a mixture of esters, amides, and imides.

D-3 is Lubrizol 7515A, a product of Lubrizol Corporation identi~
fied as a dispersant containing & mixture of succinimides and esters. _

QS is an abbreviation for baée-stock provided by Quaker State,
and OK is an abbreviation for base stock provided by Oljekonsumenternas
Forbund K-fabriken, The expressions 10W40 and 10W30 are the grades of
base stocks tested. '



parts) together with an additional anount of n-butanol (133 parts) is agde
and esterification is continued until 95% df the carboxy radicals of tHe O
_pol yner” have been esterified. To the esterified interpolymer there is Eﬂ%ﬁl
“added . aminopropyl norpholine (74.8 parts), Ethyl Antioxidant 733 (8.4
parts) and the resulting mxture is heated to [err] nm Hg. to distill
t of"uene and any pther vol atile conponents. The stripped product is m xed
witH an additi onjal *. nmuntes of, mnera-i 0|I 60& parts% and fjltgred. The
filtrate is a rﬂneig I '0|I' so‘f”ut| n of B nutro et co ta?‘nlri‘g P xed ester.
Sanmple B A styr@ne mai¥ei i nt er poI r is¥obt¥hi ned by preparlYfg a sol u-
tion of styrenea.|(536 parts) and nal eic anhydride (505 parts) in toluene
(7610 parts) arﬁ C*)Et acting the solution at [err] and 480-535 nm .
absolute with t ol yti@n gyepared by digsolving regdox 16W 70
(1.79 parts)., a lpratu gts I\%ur? Cﬁbmeial Ti dght ﬁ; ev ay a%e%m de catal yst
and toluene (55.2 parts). Mneral oil (4125 parts) is added to the m xture
whil e the solvent mxture is being distilled off at [err] and 480-535 nm
Hg. absolute. To the m xture of copolynmer (1000 parts), -mneral oil (4125
parts) and tol #ene (4&1 rts) dheee ase added Neodel 45 569Q=parts) Al fol
1218 (690 part g, Al fgl 02242 p&tg, FinFraFoi (F3 Frt 66 Baune
sul furic acid (¢9.3 pRrt§, Sind2a B xRireRLof F e} ] Bauke rlc acid
(5.52 parts) a n- & 31 p he ur h at [err] for
20 hours. An additf on% armuggt 3§f ?6 %ur% s§{nf ari caacgd % g parts)
together with an additi onal anount of n-but anol (133 parts) is added and
the esterificatijongjs continued until 95% of the carboxy radicals of the

pol ymer have begn g tgrlge% T8 the gsteLif] edgnt‘grp 8! YIBr o there is then

added ami tiipr ofBi! rehokid ne»(?é? 2apaled S)es an ylas AndSi 083 d&ht 733 (11.4
parts) an theE -19- resulting mxture is heated to [err] nm Hg. to
distill oﬁ t ol& eﬁ and -any ot her vol atile components. The stripped product
is mxed #With diti orfal nt of-m r oy oH =800ypast sprand filtered.
The filtrate is aE Z rnra Zam)g rg : f A A - '
v R
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mnneral oil solution of a nitrogen-containing mxed ester. In the pour
- pgA\tests identified in Table | bel@cﬁ, each of the nitrogen-containinpg - u
9\ of Exanples 2, 3 and 8-11 along with Sanples A and B were mxed with ™,
sef 0i |, viscosity index inpregver and dispersant .in-the anmounts .

ified in Table |I. In Table } the follow ng abbreviations are,used for .
the vi sb@}jty i ndex inprovers, d§spersants and base oikls: V-1 is Par atoneu-,

715, a jprguet of Exxoe identifigd as ethykene preopydene rubber. V-2 is a '

m xtur o$ dif uht Bi 1 T(oF 0B paitsft &G'the) elim J0357(8T80 parts), a
produg@| of Dfifont identified as a Iubrican¥' adli Mve, afli 2, 6-di-

tertiglly- butyl -para-cresol (0.13 parts). V-3 is a m xture of diluent oil
(10. 8%8|parfs) and the foll owing conposition: diluent oil (87.85 parts),

2, 6- di™|t -E)i & Y putyl -par g crecok (0. 15 pagts)s-ang et hg) eum 2052 (12. 00
parts),|l adpr¥duGt oF DOWPort iMen®if Fed Bs Bt h{fl erfR- pFopsdl ene- di ene
terpolymer. V-4 is Shellvis 40, a product of Shell identified as a styrene
i soprene copol yner viscosity inprover. D-1 is Lubrizol 7502, a product of
Lubri zol Corporation identified as a dispersant containing a m xture of
succi B M desgand esbers. B 2&s bubd zad 7802ga @ odgct gof Lubri zol

Cor poig{t i on Ede i fEedZasza @G spersght 2onFai B n@a & xBure of esters,

anm desg| and 8 @&s.2D-2 i € L®ri 2ol F5BA 2a B o®ict2of R ubri zol

Cor porgjt i on 8de§,i 2figd g %digpe%a@ c@nt @ nihg @ niExt ure of

succi ni'm des and esters. iS an abbreviation for base stock provided by
Quaker State, and OK is an abbreviation for base stock provided by

'Gjekors%’fsnternas For bund K-fabriken. The expressions 10WM0 and 10WB0 are . -
the gradeg ok ba:.seé.tog.ks,‘}eggzedﬂgz ol W'l o o o o
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j:err] [err]

additives in conbination with the nitrog
Such additives include,

ﬁﬂventlon
di spersants of

oxi dat i on-i nhi

agetits, col or
‘det’ef gents ay,
or_al kal i ne .

phosphorus a€
I'i nkage suchs
ponisobuten§
such as phosp
pent asul fi de,

sul fur hali de,

such acids are those of sodium potassium

strontlunland

salts V\/nerel.-:a t he %Etaﬁ
ica

al

Ic

hredh Ret

ns t hose prepared by the treatnent of an ol

h
hom£
pRdspghor s fridhl oridl add Sul f

-23- The invention also contenpl ates the use of othe
scontai ning esters of this
for e le, auxiliary detergents
the ash-produci ng or ashless type, corrosion- and
bpti ng agents, viscosity inmproving agents, extreme pressure
stabilizers and antl-foan1a ents. The ash-produci ng
e®bl iBi b¥ oi lu ' ed?ra$ a®l bagic salts of alkali
.s Vi tRes cf ol C acmls v!cavbox,yl i cgaci ds, or organic-
ds characterized by at | east one direct campbon-to-phosphorus
in polynmer (e.g.,
2Ving a nol ecul ar weight of 1000) with a phosphor|2|ng agent-
Q[ri@hlGri e, Dh®phBruGh tasul g de, sphosphorus
, 'whi't e posphorus and a -
The nost comgonly used salts of
lithium calc®um magnesi um
The term"basic salt" is used to-d&ignate netal

i® pﬁesﬁt 3n 3t oﬁ:hl%meﬁrl &al | Y::l arg@r anounts

or phosphorot hi oi ¢ chloride.

ban

t han the_or éﬁp yeg ds ®or preparing
t he basic s s |ﬂgp|%% at ng gslgplr' Lon o ,an gcid with a
st oi chi onet Rt exc®ss @Bf :-nﬁtal neﬁtr n&’a t%uchr—ast e met al
oxi de, hydroxide, carbonate, bicarbonate, or sulfide at & tenfierature above
[err] and filtering the resulting mass. The use of a prgnnte inthe: -
neutralizatioh.@ ep to aid the ' > &
o ogld e e e e e e g e 8 g« =
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i1 . oration of a |arge excess of netal |ikew se is known. Exanples of

cof &f'o useful as the pronoter include phenolic substances such as

_ph napht hol , al kyl phenol , thi ophenol, sul furized al kyl phenol, and con- V!
de bn pr oducts of formal dehyde with a phenolic substance; al cohol s such

~_as, net hanol, 2-propanol, octyl alcohol, cellosolve, carbitol,® et hyl ene

gl ycol, stearyl alcohol, and cycl ohexyl alcohol; and am nes such as \
“aniline, phenyl- enediam ne, phenot hiazine, phenyl - bet a- napht hyl ami ne, ana(-.
dodecyl ami ne. A particularly effective method for preparing the basic saltgy
conprises mxing an acid with an excess of a basic al kaline earth netal
neutralizing agent and at |east one al cohol promdbter, and carbonating the.

m xture at an elevated tenperature such as [err]  -24- Auxiliary ashless
detergents and di spersants are so cal [-8% despite the fact that, depending

on its constitution, the dispersant may upon conbustion yield a '

non-vol atile material such as boric oxide or -ﬁ{;ogéh {) ent oxi de: however,
it does not ordinariihp WysRUPR alsa grntemplates, othefo ";}P@F%Il%t
net al - cont aieGinbfhativh @ithc e vithogen-cditainirigy pstersiiof thiviventiohhe saeh, and

ot 1 owi ng. aPRUF Y HARE fo8" o Jubiiedy BUISEANS o ddllefadbll BE T, TTC,
derivatives ash-pmduems) or: @hlesnityRe, acorresien- AM)mMmﬂahxblmmn% at | east

about 54 cawfaepsiff rd%ﬁé‘a@éﬁt&oﬂﬁﬂ'eﬁﬁ”f) E@%%Fsﬁﬁﬁﬂe?ssaﬁ&” ne,
organic hydroxy co ounds such as pheno S and cohols and/ or basic -

i nor gani ¢ nARUTHOAMA8EALS 1y es of these "car boxyl i ¢ di spersants" are
described in Briti ShePasieproducips deRérgants iare nexeyngliffed pyt eiltsolubde | udi ng

55a1 0ns Hbutrsh ey sajes ‘1%"%1} ot Hhcafing oghty et with Jioidf hoigs, | o

3,415, 750 carbogylis reiisy o opzaniqy phosphorus, apdds qharacterized byvat least one
direct earbon-to-phosphorus linkage such as those prepared by the treatment
of an olefin polymer (e.g., polyisobutene h_avmg a molecular weight of 1000)
with a phosphorizing agent such as phosphorus  triehloride, phosphorus
heptasulfide, phosphorus pentasulfide, phosphorus trichloride and sulfur,
white phosphorus and a sulfur halide, or phosphorothioic chioride.' The most
commonly used salts of such acids are those of sodium, potassmm, lithium,
caleium, magnesmm, strontium and barium.

The term "basie salt" is used to designate metal salts wherein
the metal is present in stomhlometncally larger amounts than the organic
acid radical. The commonly employed methods for preparing the basic salts

 involve heating a mineral oil solution of an acid with a stoichiometric excess
of a metal neutralizing agent such as the metal oxide, hydroxide, carbonate,
bicarbonate, or' sulfide at a. temperature above 50°C and filtering the
resulting mass. The use of a "promoter” in the neutralization step to aid the
incorporation of a large excess of metal likewise is known. Examples of |
compounds useful as the promoter include phenclic substances such as
phenol, naphthol, alkylphenol, thiophenol, sulfurized alk_ylphe_riol, and con-
densation products of formaldehyde with a phenolic substence; aleohols such
as me'tha_nel, 2-propanol, octyl aleohol, cellosolve, earbitol, ethylene glyeol,
stearyl aleohol, and cyclohexyl aleohol; and amines such as aniline, phenyl-
enediamine, phenothiezine, phenyl-b_eta-haphthylamine, and dodecylamine.
A perticularly effective method for preparing the basic salts comprises
mixing an acid with an excess of a basic alkaline earth metal neutralizing
agent and at least one aleohol promoter, and carbonating the mixture at an :
elevated temperature such as 60-200°C. ' | .



3,272, 746 3,444,170 3,576, 743 3, 281, 357 -3, 448, 048

3,630, 904 3, 306, 908 3,448, 049 3,632,510 3, 311, 558 3, 451, 933
.8+632, 511 3, 316, 177 3,454, 607 3,697,428 3, 340, 281 3, 467, 668 .
"3, 725,441 3,341, 542 3, 501, 405 - Re 26,433 3, 346, 493 3,522, 179

(2) Reaction products of relatively high nolecular weight aliphatic or
al icyclic hdlides with am nes, preferably polyal kyl ene poly- am nes. Theg
max-be characterized as "ani ne dispersants" and exanpl es thereof are
escribed for exanple, in the following U S. patents: 3,275,554 :
3,454, 555 3, 438, 757 3,565,804 (3) Reaction products of al kyl phenols

I n which the al kyl group -25- contains at |east about 30 carbon atons
with al dehydes (especially formal - dehyde) g_an1nes (especially’ '
pol yal kyl ene pol yam nes), which may be chargg erized as "Mannich

di spersants”. The materials described in the following U.S. patents are

illustrative: 3, 413 347 Auxﬁna}?%ﬂl%% 3et@9§en5.{4nd dispérsér3. aﬁ@%o%aﬁ@éd@sﬁte( 4

Pr oduct s obt ai ned h(post treati n% e cabox am ne of Manni ch
di spersants with §’Eﬂ: agtk Ahatt depending. gn {tﬂl?ﬁi‘FE‘&‘ iy Hign digperient gmay upon
-al dehydes, ket oneaombasftm»(yileld: aansvolatiled maceridlsuch W Boricubxide or phosphorusn-

ety - RPPRE REersh et AR i AR SO kel
patents: 3,036, 0080t yield ag@tals®ntaining3ashoon SQIDbUStlon- 3Mggy types are known in
. . the art, and any of them are suitable for use in the lubricants of this
invention. The following are illustrative:
_ (1) Reaction products  of carboxylic acids (or derivatives
_thereof) containing at.least about 34 and preferably at least about 54 carbon
atoms with nitrogen-cohtaining compounds such as amine, organiec hydroxy
compounds such as phenols and alcohols, and/or basie inorgamc materials.
Examples of these "earboxylie dispersants" are described in British Patent
1,306,529 and in many U.S. patents including the following: '

3,163,603 3,351,552 3,541,012
3,184,474 3,381,022 | 3,542,678
3,215,707 3,399,141 ' 3,542,680
3,219,666 3,415,750 3,567,637
3,271,310 3,433,744 3,574,101
3,272,746 3,444,170 3,576,743
3,281,357 3,448,048 3,630,904
3,306,908 3,448,048 3,632,510
3,311,558 3,45,933 . - 3,632,510
3,316,177 . 3,454,607 3,697,428
3,340,281 3,467,668 3,725,441
3,341,542 © 3,50,,405 Re 26,433
3,346,493 - 3,522,179 |

(2) Reaction products of relatively hlgh molecular wexght
ahphatlc or alicyclic halides with amines, preferably polyalkylene poly-
amines. These may be 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 group



374 3,

"3 591 598

3,708,522 (5)
nmet hacryl at e,
nononer s contai ning pol ar substituents,
am des and poly (oxyet hyl ene) - substltuted acryl ates.
terized as
disclosed in the following U S. patents:

acryl -
char ac-

3,687, 849 3,

3, 649, 229 3, 200, 107

3,312, 619 3,502, 677

3,513, 093 3,649, 659 3, 216, 936 3,367, 943

3,658, 836 3,254, 025 3,373,111 3, 539, 633
256, 185 3,403, 102 3,573,010 3,702, 757

3,579, 450 3,703,536 3, 280, 234 3,455,831

3,704, 308 3, 281, 428 3, 455, 832 3, 600, 372

vi nyl decyl

e.g., am noal kyl
"pol yneric di spersargss and exanpl es thereof are:
3, 329, 658

519, 565

by refer enc adhRAiRs At fl@isttib%hf 36 catbéis Hfo@ﬁs ﬂithaﬂae&ﬁﬁs Qéﬂefaﬁﬁ%fmal-

Extreme pressure aggnts and

exenpllfled
wax;
bis(chlorob
of oleic ac
t er pene;

phosphorus sul fide with Blgopgriai ne org, MR8y ol eate;
I ncl udi ng principally dIB qE ﬁgrbon and trlhydrocarbon phosphi tes such as
di hep é % sphite, pent yl phenyl

di but yl

phosphite,

oerS|on-

OXI on- In |t|n
3\ amiies fempariais. Hoplcnens, paLy

dghyde) 299, dRlyachipesin vhieh

~di cycl ohexyl phosphite,

phosphi te, /dipentyl p(ﬁnyPrqﬂmsqahbﬁamedtby past ytireqtings tie ¢ahoxyliis,t amingl or

phosphite,

. Mannich dlspers_ants with such reagents as urea, thiourea, carbon disulfide,

aldehydes, ketones, carboxylic acids, hydrocafbon—substituted- succini_c an-
hydrides, nitriles, epoxides, boron compounds, phosphorus compounds or the

. like. Exemplary rnaterials of this kind are descnbed in the following U.S.

| nt erpol ynmers of oil-solubilizing nononmers such as decyl
et her and high nol ecul ar weight olefins with
acryl ates or

These may be

patents: :
3,036,003 3,282,955 - 3,493,520 3,639,242
3,087,936 3,312,618 3,502,677 3,649,229
3,200,107 3,366,569 3,513,093 3,649,659
3,216,936 3,367,943 3,533,945 3,658,836
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

(5) Interpolymers of oxl-solubihzmg monomers such as decyl

' methacrylate, vmyl decyl ether and high molecular weight olefins with

monomers containing polar substituents, e.g., aminoalkyl acrylates or acryl-
amides and poly~{oxyethylene)-substituted acrylates. These may be charac-
terized as "polymeric dispersants™ and examples thereof are d1sclosed in the

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 ashless dlspersants.

3,278, 550

§J

3,666, 730 3, 449, 250
3,702,300 The above-noted patents are |ncorporat ed

a ents are-
at ed

or gani octﬁuiétleﬂeed asd"Mannich |dispdesants’ch The Mmaberjdis dclesuhbe@leln the :
H$¥h' rasul fide, sulfurized nethyl '
ff&ﬁ% lrFEf arr %hg&t? El.%j eno Fl,%sul furized di pentene, and sul furized
phosphosul furi zédl?ni"él?ocar bPaE254h as the reaction product of a
phosphorus esters

._ka.



di met hyl napht hyl phosphite, ol eyl 4-pentyl phenyl phosphite, polypropyle
‘(nol ecul ar wei ght 500) - substituted phenyl phosphite, diisobutyl-substit
bhenyl ‘phosphite; metal thiocarbamates, such as zinc dioctyldithiocar-J‘
"banat e, and barium heptyl phenyl dithiocarbamate; Goup Il netal phos- ‘
phorodlthloates 'such as. zi nc- di cycl ohexyl phosphor odi t hi oate, zinc dloctyP/
phadsphor odi t'hi oat e, bari um di (heptyl phenyl) - phosphor odit hi oate, cadm um
dfﬁdnylphosphorodithioate, and the zinc salt of a phosphorodithioic acid
oduced by the reaction of phosphorus pentasulfide with an equi nol ar
-m xture of isopropyl alcohol and n-hexyl alcohol. Automatic transm ssion
fluids containing esters of the present invention often contain frictional
additives to inprove the so-called slip- stigg characteristics. Such
additives are exenplified by fatty am nes such as stearylam ne and
ol eyl am ne, al koxyl ated am nes such as the reaction products of amnes with
et hyl eneoxi de or propyl enEatretrs predsurehagenticand aerrosioresand oxidatiens-ishibitings

the reacti on prod »
ot de- St 11 bt netfets e St by bRl oYt SouPind Sk B01chlbr
sul furized sperm Bated Megx qFEaRieneulfides and eawéulawGs oiqqera%uheyzﬂge#ﬁ@ﬁdeshe
above-ill ustrat edb@(idldrbmynaw@mh disut ?r ¢e@8sulfide, sUlfurizeddinelifyl ester of

conp05|t|ons at a_concentrat ran 19%.t 0 abayt %

COMPOSI L1 01 2t 2 PNCRh Shie okl Hhoirol"s ke Bdoichfe 248 oYY

The nitrogen-cont taarnenﬁg pdagsphosmbmzedu lsydrmhomsosucbaas the zeasivn profivet pf a27-

directly to the I ﬁf{g% e&&pl W &l éjl bﬁ&ﬁﬁor%t&t&s
t nor g, anl c d| Tnu ?1

substantial ly ine} qul d or ent such as ni peral

napht ha, ‘benzene, 4‘@'&3@“@94%%’“!’6"?%@#@ Tihyderearban. phesphilRs rsHF% as’
These concentr at eaibuaj.l epHoypiiteypdiheptyh phosphite;] dicyciohenyl BRUSphitey pertyiphenyl
abl'y about 1 or %t?osbﬁtg%gén&lphgnﬁr phosghitd)V iR f bhd¥bhitd Caistearyl phosphite,

nit rogen cont ai ni
dimethyl naphthyl phosphite, oleyl 4-pentylphenyl phosphite, polypropylene _

(molecular weight 500)-substituted phenyl phosphite, diisobutyl-substituted
phenyl phosphite; metal thiocarbamates, such as zine dioctyldithiocar-
bamate,. and barium heptylphenyl dithiocarbamate; Group II metal phos-
phorodithioates such as zine dicyclohexylphosphorodithioate, zine dioétyl‘-
phosphorodithioate, barium di(heptylphenyl)-phosphorodithioate, cadmium
dinonylphosphorodithioate, and the zine salt of a phosphorodithioie acid
produced by the reaction of phosphorus pentasulfide with an equimolar
mixture of isopropyl aleohol and n-hexyl aleohol.

Automatic transmission fluids containing esters of the present
invention often contain frictional .additives to improve the so-called slip-
stick characteristics. Such additives are exemplified by fatty amines such
as stearylamine and oleylamine, alkoxylated amines such as the reaction
products of amines with ethyleneoxide or propyleneoxide and other deriva-
tives of amines such as the reaction products of an alkoxylated amine with

- borie acid or boron oxide. Still other frictional additives are exemplified by
sperm oil, sulfurized sperm oil, stearylamme methyloleate and other oily

agents.

The above-illustrated additives may each be present in lubri-
cating compositions at a -concehti'ation ranging from about 0.01% to about
20% by weight. In most instances, they each range from about 0.1% to about
10%. o ' o |
The nitrogen-containing esters of this invention can be added



esf e 0f this invention and may contain, in addition, one or nore other
aqgiWes known in the art or described her ei nabove. Concentrati ons such as

ni t\*0geh} cont ai ni ng ester of a carboxy-containing inter- polyner, said

i nt eNaoMyner having a reduced specific viscosity of from about- 0. 05 to

about 1 and being derived fromat |east two nonomers, one of said nononers+
being a | ow nol ecul ar wei ght aliphatic olefin or styrene and the other of ‘/
said monomers being an al pha, beta-unsaturated -aliphatic acid, anhydride or_,
ester thereof, said nitrogen-containing ester being substantlally free of
titratable aC|d|ty and being characterized by the presence wi-thin its

pol ymeric structure of each of the follow ng groups whi.ch are. derived from
.the carboxy groups of said |nterpolyner (A) a carboxylic ester group, said
carboxylic ester group having at IeaS?'Elght al i phatic carbon atons in the
ester radical, and (B). a carbonyl-pol yanino group derived from- a

S o ORRRL UM, Sl WS R o o

b er i fiei nt |suclvias al b '

by risptes et iyl v o P ot b,
. &8495@‘3&?%&?‘# a V% néentiut

about 85: to about 5@? con al ning
car boxy- c@ﬁﬁ%ﬁ geneentrates ﬂswhyﬁemmm ub sk tgabngt &§6%s e%@'srnrefmr ovi ng
- properti eablysasodtmwwed asart 3)3/bN D%, ByE e &p&elﬁiu%g&h%aﬁdlﬁm of from
about 0.03 to eing derived. fromég gﬂ -nonongrs, one of
sai d monoffE¥Es ﬁt@ ’:SWFB 'hoﬁ'@cm%{r oAt fit ’!ﬁ 8’r'|’ﬂ°’i?r° rene and
t he ot her addxtwas &tnounam&he artcomdesanibat meaembhm&. uCGen¢entrdtbshsasuchagt i c aci d,
anhydrlde e r ?ﬂéi en-contai ning ester being
substant i aﬁ’ﬁ/ﬂﬁ’eseo‘%]tb% 5(%t%r aa éfo&gg . o

30% or 50% may be enpl oyed. -28- CLAIMS: 1. A __ NS

®



* and being character| zed by the presence wirthin its polyneric structure of
at |east one of each of the follow ng group which are derived fromtheo:

\car boxy groups of. said interpolymer: (A) a car boxylic ester group, said-*

* carboxylic -ester group having at |east eight ali phatlc carbon at'ons int
ester radical, .and -29- (B) a carbonyl - pol yanimro—group dert ved from a
pol.yam no conpound havi ng one primary or secondary ami no group and at | east
one heterocyclic ami no group, wherein the mf8ar rat clﬂm |ﬂﬂlﬂﬂﬂult}roups of
Saf d i nterpolyner esterified to provide (A) to carb lbl ralized
to provide (B) is in the range of about 85;15 to abodt. .
ni trogen-contai ning ester of a carboxy- coﬁ:‘éﬂ@ng i nter- poI yrrer sai d

i nterpol ymer having a reducednﬁ&egén-eommaglésyeroéf irmb@&yewntﬁuﬁfg irter-
about 1 and bei na derived ?rom

o ng styrena. anfodTery i it GREma A3k BErR B e Vel Bt foalt 08
ni t r ogen- cont ai nP«#§ tesabwut Jeandgbeing stenivedArom &t mst)ﬁwblmommerabbme atlsdld y
) et Ooneor  HRhbEs Biink MEYoN SRARGIa el dihattd 3R Sltall! el

carboxy groups ofthesi ®f sideMOBPHE be(‘ﬂ) ap E‘QF‘BOJ??H‘E"%\’W% radipha Saﬂ‘ﬁd’

c?r boxyl i fheste[ aftiydride v \ester thePEorq Baidinitrdg é@-eahmﬁ; ng @stéri et s&sw{tmly
atoms in e es

froman N ani noaﬁl?ﬁl déﬁ%t‘fqlandﬁ{&@rrﬁ'?%ﬁﬁﬂa ‘8’“}{%?8 lég‘ﬁbY&gea’BF%??‘cgg{ #%‘e‘gp

car boxy groups opolymiedici struotprd yfreacteof ¢he foliawing groups ﬂme(\ﬁgretdnrmdtﬁmm
groups of said IE{ %39'8%%40“3%%% lﬁ?&gaﬁlﬂpé Lpvide (B) is in the range of

about 85:15 to a trogén-conf ai ni ng ester of any one of
cl ai nB . a carboxylie ster group, said carboxylic ester group having
at least eight aliphatic carbon atoms in the ester radical,

and

B) ‘a carbonyl-polyamino group derived from a polyamino
conipound having one primary or secondary amino group
and at least one monofunctional heterocycl:.c amino group,

wherein the molar ratio of carboxy groups of said mterpolymer esterified to
provide (A) to carboxy.gr_oups of said interpolymer neutralized to provide (B)
is in the range of about 85:15 to about 99l - |

2. A nitrogen-contaimng ester of a carboxy—contammg inter-
polymer having pour point depressant improving propertles, said mterpolymer
~ having a reduced specific viscosity of from about 0.05 to about 1 and being
derived from at least two monomers, one of said monomers being a low -
molecular weight éﬁphatic olefin or styrene and the other of said monomers
‘being an alpha, beta-unsaturated aliphatic acid, anhydride or ester thereof,
said nitrogen—containing ester being substantially free of titratable acidity
and being characterized by the presence within its polymerie structure of at
least one of each of the following -gi'oup which are derived from the carboxy
groups of said interpolymer:
(A) a carboi:ylic ester group, said carboxylic ester group having
at least eight aliphatic carbon atoms in the ester radical,
and '



1-to 3 wherein said reduced specific viscosity is in the range of about 0.2
ut.0.8. 5. The nitrogen-containing ester of any one of claims 1 to 3
™N\.'sai d reduced specific viscosity is in the range of about 0 35 to

ab 8. 6. The nitrogen-contaiping ester of any on
wherej 1Y said reduced specific V|S%%S|ty Is in the ran !ﬂ I
about 0.50. 7. The nitrogen-containing ester of any o N N
wherein said reduced specific viscosity is in the range of about 0 65 to
about 0. 75. -30- 8. The nitrogen-containing ester of. any one of-the

preceding clains V\,he(bﬁl n said | ow nol ecul ar wei ght aliphatic olefin is
r

sel ected from the grotp %oﬁ%’bgf‘)’lﬁ@l&m&‘hyﬂéﬂe enived, | from @& polydminene. 9.

'The ni trogen- contai ni ng’ esthpoundf havig (ot PHMdI9 & Se&Hicasy Céni’ihgs%-égﬂ‘é‘re' n .
sai d al pha,  bet a- unsatur&;géit?ea%po@e ceaC| ddl anhydri de or” ester el ected
fromthe-group consisting o RieFORY i&J8YPsi t acqni c acid or
anhydri de, Yheegin $he maleg tatio Oésw:ronyﬁouﬂ'ma mﬂrlmpolgﬁl’&raéslﬁéﬂﬁeeiber of

any one of pimag&)edd,r&rg Eﬁ?g terl d| cal s ?f (A
h f 8 1. Th t n-con |’ﬂ|ﬂgt gJepge 8t any
oﬁ\éeofr?hme &%éﬁiﬂg? cq%r?f‘ﬁﬁsxkherel n thg glst:a(r)g%adl cal s of (A are selected

fromthe group of es radj cal s having from 12 to 18 carbon atons or

er
m xtures of ester raér c &t Difrggenrgontaining sester oh & qeerbey-eontaining intene
ni t rogen- copblgmor,@@ktterpolimaﬂnaﬁﬁg aotfedhbed speclﬁe vxscosxty of from about

0.05 to about'l and being derived from at least two monomers, one of said
monomers being styrene and the other of sa1d monomers being maleic
anhydride, said mtrogen—contammg ester being substantlany free of titrat-
able acidity and being characterized by the presence within its polymerie
structure of at least one of each of the followmg groups which are derived
from the carboxy groups of said mterpolymer. '
(A) a carboxyhc ester group, sald carboxyhc ester group having
“from" about 12 to about 18 ahphatm carbon atoms in the
ester radical, and
(B) a carbonyl-polyammo g'roup derwed from an N-ammoalkyl-
substituted morpholine,
wherein the molar ratio of carboxy groups of said interpolymer esterified to
provide (A) to carboxy groups of said interpolymer neutralized to provide (B)
is in the range of about 85:15 to about 99:L.

4, The nltrogen—contalning ester of any one of claims

1 to 3 whereln said reduced specific. viscosity is in the range of
"about 0.2 to about 0.8. _

5. ‘The n1trogenhcontain1ng ester of any one of claims
1 to 3 wherein said reduced specific viscosity is in the range of
about 0.35 to about 0.8.

6. The nltrogen-contalnlng ester of any one of claims

-~ 1 to 3 wherein said- reduced specific v1scos1ty is in the range of

‘about 0.35 to about 0.50.

7. The nitrogen-containing ester of any one of claims
1 to 3 wherein said reduced specific viscosity is in the range |
of about 0.65 to about 0.75.



3precedi'ng clainms wherein the ester radicals of (A are sel ected from

group of ester radicals having 14 or 15 caf ures Af/fedt é o
\Ladl cal’s having 14 and 15 carbon atoms. 13. The ni t r ogen- cont ai ni

*of ‘any one of the preceding clains wherei n“mmm" of car Doz

groups of said interpolyner esterified to mu"mﬂur boxy groups- _
neutralized 'to provide (B) is about 95:5. 14. The' nitt r dgenm- cont ai ni ng ester
' ofl‘»any one of the preceding clains wherei neipgl d interpolyner is a

tier,pol yner of. one nolar proportion of styr one nol ar proportion of

\‘rel c anhydride, and |less than about 0.3 nolar proportion of a vinyl
monomer. 15, The nitr0gengComhaiyiRge GkBhe b Al estl? of 2 b\ Sl SRR NT
claims wherein said yam no conp IS am no I ne A
ni t r ogen- cont ai rﬂrﬁ(je‘g"é‘SeFlﬂi‘é'éo‘l’*éﬁfﬁgnt%’lén’}ﬂ‘bW@lﬂﬂﬁhé‘e@sb%éd-lln@ﬂfé-lcal s ‘
substantially aSol'&Qixeli@ SéLetlted omlthe gfo®P EBASIdLiAg oE08Ey1ehaY “a MRj Or
proportion of a | ubrj - eati ng oi | and ‘a m nor proportlon of the :

ni trogen- cont ai A"R§Y ePT FORYSENSt clains 1-16.° 18. An additive
concentrate conpri si ng ‘a Subfhamitadbgen-cortdinhog reskéry ofi aay dnerafamhe

di [uent and fko;ﬁfé@@ cﬂai‘ing m‘}% B%ﬁibglﬁfﬁigmtfoansklﬂﬁrated alzfphatic

ni t rogen--cont ai of an rrocess maki ng a

ni t r ogen- cont ai rAcA8: éé'théilr’éﬁ %@&F%x‘f eslfcded from; Fh%sﬁe‘}mﬁm%iﬂ?ﬁ%sl ng

the steps of: prefvislidie adid Bf nbghyiBY, deddoned Jc&ﬂrﬂzahnﬁ{iﬁﬁheIV& nono-
mers, one of said noner bei ng-a | ow nol ecul ar wei ght | phatic olefin or

styrene and t.he ¥Ther® 8F* S8 d*Hofioners being an al pha, beta-unsaturated
aliphatic acid, anhydridel®r Thstndtrogmr-eofitaintingl esnérofoanyrene hefvithg a

reduced speci fi Cpr‘él:éc&?nﬁ' tt..Va:BL Jvtfqu}.@be%’;h Qf Q%et&t%poz%tdl&als of (A) have

_ from 8 to 24 carbon atoms.

11, The nltrogen-contéining ester of any one of the
precedlng cla1ms wherein the ester radlcals of (A) are selected
from the group of ester radicals hav1ng from 12 to 18 carbon
atoms or mixtures of ester radicals having from 12 to 18 carbon
atoms. _ _ '
| 12  The nitrogeh-containing ester of any one of the
preceding claims wherein the ester.radicals of (A) are selected
from the group of ester radicals having 14 or 15 carbon atoms
or mixtures of ester radicals having 14 and 15 carbon atoms.

_ '_ 13. The nitrogen-containing ester of any one of the
preceding claims wherein the molar ratio of carboxy groups of

said interpolymer esterified to provide (A) to Earboky groups

neutralized to providé (B)Iis abodt 95’5 '

14, The nltrogen-containlng ester of any one of the
precedlng claims wherein said 1nterpolymer is a terpolymer of
one molar proportlon of styrene, one molar proportion of malelc
anhydride, and less than about 0.3 molar proportlon of a vinyl
monomer. N _

15.. The nitfogen—containing ester of any one of the
preceding claims wherein said polyamino compound is aminopropyl

:morpholine;



partially esterifying said interpolymer with an al cohol having at |east
a | phatic carbon atons to convert froma 99% of the

carP-\ adi cal s of said interpolyner to ester radicals; and substantially

ying the remaining carboxy radicals of s |1 mmwmmwlth a
pol ya o conpound having one prinary or second- m “l and at
| east one nonofunctional heterocyclic _amino group* 26. “The prodess of =
claim 19 wherein said al cohol has fromtabout 8 to about 24 carbon atons. \"
21. The process of either of clainms 19 and 20 wherei n about 95% of the - \/
car boxy radical s of ;gali r e esterified with said alcohol. 22.
The prgcess of any oﬁe gﬁ %%gf%g‘-{ 23 érig \ﬁﬁé PR L4108 BUABE P peci fi ¢
vi scosity PE the pmeﬂ&meclemamgstmgmm agbhrrei. discP@sed.The process of

any one of claims 19710 £lodifdstlibn ibristels & the)die bkdrioftigh AR 1S | 1

the range of aboug tQ about ocess one cl ai ns-
19 to 23 matymo%ne L aap%mmrfé?nwi tBﬁt‘“HPﬁ%h ?FQ"HP%PP#);W%‘ any e& ed
fromthe grelafmebaéisting of ethylene, propylene or isobutene. . -32- 25.

The process of an e 1 sai.d_al ph .
bet apunsat ur at ed )altl f%‘natﬁ;% Aat ﬁ% mgqtﬁagem@?m&fg&g Fss@gfaé’it% f'?e(SFn t he
group consi mmmglmlﬂqmdloewuadimnt andh fisom iabieyt 0.1 te ebout 80% dyoweightiplr i de,

I fi. f cl 19 to 25
or acrylic a@%eﬁ%?g ﬁ%estexwf" gp@g‘i Qfi-@ny one of clains 0

wher ei n sai carbon atons. 27. . The process of
any one of clainms 19%o AsPAcessifer smaking GOHEFWQS"%PW estar A cdhol s

having fr Oni:drBos‘:y) coitabifing Mitedpelyier comprising the steps of:

_ providing an interpolymer derlved from at least two mono-

' mers, one of said monomers being a low molecular weight aliphatlc olefin or

styrene and the other of said monomers bemg an alpha, beta-unsaturated
aliphatie acid, anhydride or ester thereof said mterpolymer having a
reduced specific viscosity of from about 0.05 to about L ) |

partially estenfymg said lnterpolymer ‘with an aleohol

havmg at least eight aliphatic: carbon atoms to convert from about 85% to

about 99% of the carboxy radicals of said interpolymer to ester radicals; and

' ~ substantially neutra.lizmg the remauung carboxy radicals of

said interpolymer with a polyammo compound l'avmgone primary or second-
ary amino group and at least one monofunctional heterocyclic amino group.

20. ‘The process of claim 19 wherein said alcohol has from

about 8 to about 24 carbon atoms.

21. The process of e1ther of c1a1ms 19 and 20 wherein

about 952 of the carboxy radlcals of said 1nterpolymer are
ester1f1ed with said alcohol

22, The process of any one of clalms 19 to 21 wherein
said reduced spec1fic viscosity is in the range of about 0.35
to about 0.8, . _ _

23.  The procesé of any one of claims 19.t6 21‘wherein
said reduced specific v1sc081ty is in the range of about 0.2
_to about 0.8.

24, The process of any one of claims 19 to: 23 whereln
said low molecular weight aliphatic olefin is selected from

the group cons1st;ng of ethylene, propylene or isobutene.



+ 28. The process of any one of clains 19 to 25 wherei n said al cohol is a
“ mixture of al cohols.havi ng 14 and 15 carbon at ons. The process of any

wone of -clainms 19 to 28 wherein said polyanln

¢ N-ami noal kyl - substituted norpholine. mﬁiﬁﬁgi"m”HW| m 29 wh
sai d pol yam no conpound i s am nopropyl rmrph pr oduct
process of any one of claims 19-30. 32. - A process as claimed in cla\

Slft/plst antl.al ly as herein descrl bed. 32~

_ .25. The process of any one of claims 19 to 24 wherein
said alpha, beta-unsaturated aliphatic acid, anhydride or ester
is selected from the group consisting of .maleic acid or
anhydride, itaconic acid or anhydride, or acrylic acid or ester.

26. The process of any one of claims 19 to 25 wherein
said alcohol has about 14 or 15 carbon atoms. '

27. The process of any one of claims 19 to 25 wherein
said alcohol is a mixture of alcohols having from 12 to 18 carbon
atoms. ' |

28, The process of any one of claims 19 to 25 wherein
said alcohol is a mixture of alcohols having 14 and 13 carbon
atoms. .

29. . The process of any one of claims 19 to 28 wherein
said polyamino compound is N-aminoalkyl-substituted morpholine.
| 30. The process of claim 29 wherein said polyamlno
compound is aminopropyl morpholine. .

31. The product of the process of any one of claims
19-30. _

32, A process as claimed in claim 19 substantially

as herein described.




