ANTHRANI LI C ESTERS AS ADDI TI VES I N LUBRI CANTS Field of the Invention [0001]
The invention relates to anthranilate esters and simlar materials and

t hei r usewonolombrsseant s, such as engine oils. The invencoruspanoiewal arly
relates to delivering a basic amne to a |lubricant while reduci ng and/ or
limting detrinental effects commonly associated with basic am ne additive
containing lubricants, such as poor seal conpatibility. Background of the

I nvention [0002] It is known that |ubricants becone | ess effective during
their use due to exposure to the operating conditions of the device they
are used in, aANTPHRANILIE ESTEHRStAS APBYTIE S dNDyUBRIGANTI Sgener at ed by
the operation of the device. For exanple, engine oil becones |ess effective
during its use, in part due to exposure of the oil to acidic and

pro-oxi dant byproducts. These bygﬁ %% fromthe inconplete
conmbustion of fuel in devices s Ag8ehi% fiehion onbusti on engi nes, which
utilize the [0001] Th@helriyyptnmdm;ttas tb @athr4rolatbedsetreandoisilef metetislsiand theer engi ne
oil, and so, e engi ne as wel The byproduct an i dize dr ocar bons
Cound i ¢ haskdbhPBSitRGUa 7 engisiaisnd he SROIGN T adr s e Brirayerng
oxygenates. zﬁhﬁﬁ@aﬁﬁh@&@%ﬂhﬁﬂ@mﬁCWHﬂ@r&ﬁﬁﬁ a&p@p$n@ﬁ%gRﬁ@ﬁn@@moaﬁ&ﬂ;Cause
corrosi on, wear and deposit probl ens. Base containing additives are

added to | ulvoimgegrtly apseciotedewith basn@amml a,dzletwwhtabylpg bohuicents, sukligs peetuci ng
the harmthe Q%us%t% 1the | ubricant, such as an engine oil, and so to the
devi ce, suc e glne CNer-based cal cium or magnesi um car bonate

det ergenips have been used for BaukeréniEohedavéhtm@avengers, neutrali zing
t hese byproducts and so protecting both the Tubricant and the device.

However, ovdPO0®sedltph&nawe thaidulyifanigeemedass cifestive duaingythoir upe deeta an

exposure to the operating conditions of the device they are used in, and particularly

due to exposure to by-products generated by the operation of the device. For
example, engine oil becomes less effective during its use, in part due to exposure of
15  the oil to acidic and pro-oxidant byproducts. These byproducts result from the
incomplete combustion of fuel in devices such as internal combustion engines,
which utilize the oil. These byproducts lead to deleterious effects in the engine oil,
and so, on the engine as well. The byproducts can oxidize hydrocarbons found in
the lubricating oil, yielding carboxylic acids and other oxygenates. These oxidized
20 and acidic hydrocarbons can then go on to cause corrosion, wear and deposit
problems.
[0003] Base containing additives are added to lubricants in order to neutralize
such byproducts, thus reducing the harm they cause to the lubricant, such as an
engine oil, and so to the device, such as an engine. Over-based calcium or
25  magnesium carbonate detergents have been used for some time as acid scavengers,
neutralizing these byproducts and so protecting both the lubricant and the device.
However, over-based phenate and sulfonate detergents carry with them an
abundance of metal as measured by sulfated ash. New industry upgrades for diesel
and passenger car lubricating oils are putting ever decreasing limits on the amount of
30  sulfated ash, and by extension the amount of over-based detergent, permissible in an

oil. A source of base that consists of only N, C, H, and O is extremely desirable.



abundance of netal as nmeasured by sulfated ash. New i ndustry upgrades for
di esel and passenger car lubricating oils are putting ever decreasing
limts orwohelozmeresat of sul fated ash, and by extension Phe/Usewmuoor76of
over - based detergent, permissible in an oil. A source of base that consists
of only NN C, H and Ois extrenely desirable.[0004] Basic am ne additives
are an alternative to ash containing over-based netal detergents, in
particul ar al kyl and aromatic am nes. However, the addition of basic am ne

additives ¢ ad t,0 .addi-tional. detripental effects. Far. exanpl it is
tnown + hat - A5 BREEHR: 3R E°ks EAGag i B bR b B Thatesdd et
materi al s. Theskeddagems,dfipaticalddialkyV &sd arptatic amisddC HowdVet ehdaddessant s,
cont ai n pol yam ne head- groups, which provide the source of base to the oil.

However, sucdKSEANHBS agdiBvesetandgutita ylditzanab defaripatabeffoesi Hat Pemnple, it is

fl uor oel ast I.C rd.al.s : - V. t a IS dS.a Lid st
step in seaﬁgﬁgggP%gg¥%%2?&§§%?kd85%aggt?@ﬁﬁ%e%%%a%bk@%%%ﬂ?§PFﬁ¥e?&%Lch as
seal | ealss, m#teiddls harhese bage amilxe ad ditivesn sechaad swdciimandispaisatse rgnta
damage. Cenerally, the base content, or total base nupber (TBN), of a

| ubr i cant caRLgHIYe E?%%BBE%&M&YW S outRerP DR e aH How b N eal s
degradat'On;QQEQﬁﬁﬁeqmﬁkg&iHb?éﬂke'é&gﬂnﬂhbﬁh&hﬁﬂiﬁhﬁuQQEManﬁﬁchaﬂéhat
can be provided by such additives. [0005] There is a need for additives

t hat del i vermatshalf,r sehbas¥itbn sgalsublhisanta Wirsthssert it acals niggddatanre iical

ffects. | ticul th ' d f basi | ddi ti t hat
del iver ash-JeEE B dods e TBHCvi B htlr SAP g Tt TS F U | on

and/ or ijgpaigetfdemSealang Qr¥Bahn Bidsk %M%in& Q008dc. WUninkrdlySthatase at@ntor 20300, 943
relates to conpositions conprising hydrocarbon oil "and a conbi nati on of

st abi | i zi ng bengreaben(IBN), 06@7IpbILint éen Silkt less bemstasnnodesgg Hy0ggh anbpsic
degr adat i on bosER UL R G B R SRS e SRR o8 SHERM £,
conposi t i onsTEIMhdigan be provided by such additives.

[0005] There is a need for additives that deliver ash-free base to a lubricant

15  without causing detrimental effects. In particular, there is need for basic amine
additives that deliver ash-free base to engine oil without increasing seals degradation
and/or impairing seal compatibility.

[0006] United States Patent 2,390,943 relates to compositions comprising
hydrocarbon oil and a combination of stabilizing ingredients.

20  [0007] United States Patent 2,369,090 and 3,856,690 relate to lubricants which
are stabilized against oxidative degradation.

[0008] United States Patent 3,642,632 relates to lubricant compositions having
improved resistance to deterioration under high performance conditions and is
focused on gas turbine engines, such as turbojet, turboprop and turbofan engines.

25 [0009] It has now been discovered that anthranilate esters may be added to
lubricants, such as engine oil, to deliver base. These anthranilate esters surprisingly
do not cause the harm to seal performance one skilled in the art would expect from
such basic amine additives.

Summary of the Invention

30  [0010] The present invention relates to anthranilate esters which may be used as
lubricant additives. The additives of the present invention are basic amines that

supply base to a lubricant without causing harm to seal performance. The present
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i nproved resistance to deterioration under high performance conditions and
is focused on gas turbine engines, such as turbojet, turboprop and turbofan
engi nes. WOQ00y}10r882has now been di scovered that ant hr anPCatus2@siereg1 may be
added to lubricants, such as engine oil, to deliver base. These
anthranilate esters surprisingly do not cause the harmto seal perfornmance
one skilled in the art woul d expect from such basic am ne additives.
Summary of the Invention [0010] The present invention relates to
anthranilate _esters which may be . used as |ubricant .additives. The.additives
of the presdhtobanet shar® HAGHORRy AR B R i R 5o iBH c o
Wi thout causisig dwivalite SealerdasttasdTdYC eheirl BBIliPr @6 efosn\NTTIBN &l s@lyr el at es
to a method for neutralizing harnful acids wiith anthranilate ester

deri vati ves fagnyated pagmgtadly. gy ist iHomm topthpsa skiled wobstart that soape ekykand y
fornul at ed ' i LL .l 0, L lad ¢ : rg,t sone
al kyl and a?%%%?%éggkﬁﬁégéﬁggF§@8%$P5%$%§ﬁ§§F§ﬁ%%#%"s%@?égﬁgﬁépraggk

Sur pri si dgl yamihéssofhhs cwrraminvesti@f cdubelitigns eahainnioetht seuis mawesiel.| ittle to no
harmto the S erial. [0011] The invention provides a |lubricatjing
conposi tion @gﬁdri sn& h@ m(Vﬁ?“‘HLPrBV]IJd%F Iy P‘il%ﬁa‘fqnﬁé’sg}O&PBE}Pfl?lnér( atnbc)lfjl%t%

addi tive of ifigdiha vistdsiNNBHEH artlidithcQrrGeNLn Sul fur; Ais -X2-R3 or - R3
where X2 is oxygen or sulfur and R3 is a hydrocarbyl group; Rl and R2 are
each i ndependently hydrogen or a hydro¢garbon group, or where Rl and R2 are
| i nked form ng a hydrocarbyl_,ring [001 The invention provides for
conpositions containing the ditive d iped herein, and optionally
further conprising another d where the TBN of the overal
conposition and/or the TBN dgliverefd to the conpositipn fromthe additive
and the optional detergent, [|s greajer than 6. The invention also provides
for the use of the additive ﬁzéﬁﬁ; d herein as a TBN booster such that its
addi tion boosts the TBN of gohe ™ibMjgating conposition to which it is added
by at

wherein X' is oxygen or sulfur; A is —X*-R’ or —R* where X” is oxygen or sulfur and
10 R’ is a hydrocarbyl group; R' and R” are cach independently hydrogen or a
hydrocarbon group, or where R' and R” are linked forming a hydrocarbyl ring
[0012] The invention provides for compositions containing the additive
described herein, and optionally further comprising another detergent, where the
TBN of the overall composition and/or the TBN delivered to the composition from
15  the additive and the optional detergent, is greater than 6. The invention also
provides for the use of the additive described herein as a TBN booster such that its
addition boosts the TBN of the lubricating composition to which it is added by at
least 1 mg KOH/g.
[0013] The invention also provides for any of the compositions described herein,
20  where the hydrocarbyl group contained within the A group in formula (I), (I) or
(IIT) is: a hydrocarbyl group containing at least 10 carbon atoms; a hydrocarbyl
group containing at least one branch point; a fully saturated alkyl group; or
combinations thereof.
[0014] The invention also provides for a method for preparing a lubricating
25  composition comprising combining the components described above as well as a
method of lubricating an internal combustion engine, comprising supplying to the

engine the lubricating composition described above.



| east 1ng KOH/ g. [0013] The invention also provides for any of the

conposi tions descri bed herein, where the hydrocarbyl group contained within
the A growp2or/foesseul a (1), (I1) or (111) is: a hydrocarbylusgeionpre21
containing at |east 10 carbon atons; a hydrocarbyl group containing at

| east one branch point; a fully saturated al kyl group; or conbinations
thereof. [0014] The invention also provides for a nethod for preparing a

| ubri cating conposition conprising conbining the conponents descri bed above

as well as a nethod of lubricati { Rternal conbustion engine,
conprising supplying to the engiggﬂgﬂgiﬁggﬁﬁéﬁﬁ ng conposition described
above. Det ai |[@0i14pes c MafdbiPpre[ddflTPatiis iadd smdoeihesntedill Batiescabedbélow by

enbodi ments will_ be descri bed bhel ow by way of non-limting illustration.
The O of LvdrefcawnrlHyitoe ddusdrtign.[ 0016] One conponent which is used in

certain enbaﬁ#gﬁTB§Lﬂ@ﬂ5ﬂg%Qﬁagbgaed technology is an oil of lubricating
Vi scosity, a mgjor anount, for a |ubricant

conposi t i50n,[0016]i n @nc comeotdnatvdichds msadgn anmain embbdimeatsadnbedikelatod.
Suitable oils ingclude natu .and synthetic .lubricating oils and m xtures
thereof. In tgetnglogy mﬁpé@%acat%ﬁl%fam HHEh Gy begreselibhiadBtiPhg vi scosity
i's general |y, 5 &8 &8t a fuBriBadlRbAPo@HRHRE id 4 cShceRPat@ MMM e Sh&@:Sfor hhan 50
percent by weight). Typically, the oil of lubricating viscosity is present
i n an anountcopfenfBte Sudsbloeils arudsynapeilgind syathdtiolfubecatygealls end thsmrad0

t b i ght of ition. [DOL tural oils. useful j Ki
Phe Tvent i VB Taor e dHlE AR hebRgina B pEPELBHHE S aNihiieetrl ana
veget abl1g Oiﬂréseﬁﬁin%hhjoﬁ&mﬁﬁrﬂ%{.@'an'aﬁﬁihhﬁ@’eht@ﬂth@h kg pereeht Swéibeyi d petrol eum

oil s and solvent-treated or acid-treated mneral lubricating oils of the
par af fi ni ¢, hamuliethe oillef lyrcadngaperdsfty i Rcsonhpranerguat of, peto Whpeerntmy be

by weight, and often greater than 80 percent by weight of the composition.

[0017] Natural oils useful in making the inventive lubricants and functional
fluids include animal oils and vegetable oils as well as mineral lubricating oils such
15  asliquid petroleum oils and solvent-treated or acid-treated mineral lubricating oils of
the paraffinic, naphthenic or mixed paraffinic/-naphthenic types which may be
further refined by hydrocracking and hydrofinishing processes.
[0018] Synthetic lubricating oils include hydrocarbon oils and halo-substituted
hydrocarbon oils such as polymerized and interpolymerized olefins, also known as
20  polyalphaolefins; polyphenyls; alkylated diphenyl ethers; alkyl- or dialkylbenzenes;
and alkylated diphenyl sulfides; and the derivatives, analogs and homologues
thereof. Also included are alkylene oxide polymers and interpolymers and
derivatives thereof, in which the terminal hydroxyl groups may have been modified
by esterification or etherification. Also included are esters of dicarboxylic acids
25  with a variety of alcohols, or esters made from C5 to C12 monocarboxylic acids and
polyols or polyol ethers. Other synthetic oils include silicon-based oils, liquid esters
of phosphorus-containing acids, and polymeric tetrahydrofurans.
[0019] Unrefined, refined and re-refined oils, either natural or synthetic, can be
used in the lubricants of the present invention. Unrefined oils are those obtained
30  directly from a natural or synthetic source without further purification treatment.

Refined oils have been further treated in one or more purification steps to improve



further refined by hydrocracki ng and hydrofini shing processes. [0018]
Synthetic lubricating oils include hydrocarbon oils and hal o-substituted
hydr ocar bwo 20i0/®788ach as pol yneri zed and i nter pol yneri zedTaiSediong762al so
known as pol yal phaol ef ns; pol yphenyl s; al kyl ated di phenyl ethers; alkyl- or
di al kyl benzenes; and al kyl ated di phenyl sulfides; and the derivatives,

anal ogs and honol ogues thereof. Also included are al kyl ene oxi de pol yners
and interpolynmers and derivatives thereof in which the terninal hydroxyl
groups may have been nodifie erification or eth at i 0 SO
el ded ar ehedr BRI BRaishr By sef iy bR OacFhdiy b6t bl o

esters nade1ﬁmaﬁm65a%gu§&gnmnhgﬁaﬁapxyI|c aci ds and polyols or ponoI
et hers. O her nthetic olls _include _silicon-based oils, liquid esters of

phosphor us- d@ﬂ% i ni HyonecsreRodingen, ﬁ@é|0}1rsaérhﬂt&w@@@galﬁwrtmm%81 Gropo)
Unr ef i ned, r@f hﬁ;ffg gﬁ&g ﬁf drﬁiéﬁ Wdor%tjoﬁ? Vedit Aiudifg WS @ln@e 5Y Bf Reidies can be

used in the present nvention. onre |ne s are those
obt ai ned 5di rteatbfy Ihraaothar ermlbmhmhntoﬁles)ylns Kedups 15 AL Be oniM. Hbhutse buter t her

purification_ treatnent ned 0|I have en furt ted in one or
nor e puriflééﬁﬁghm§¥§ﬁ§m/ ﬁg <Ngﬁ§mﬁL lﬁb‘maﬂé?scan f or
exanpl e, be dy ?9%ﬂ§%&ﬁamﬂ§§9ﬁb&%&uhmﬂ%Aﬁﬂi@Ob&E&R%Qﬂnﬁ&@Qﬁhﬁ%&aaga'nSt

oxi dation. [0020] In one enbodi nent, the oil | ubricating viscosity is an
APl Group | Vlieo@l@plnldbx ofzr d2@ Grdup I@dsupa\de\a Vlsnos@f msﬂvaf&@ to, 120rraldudi ng a
synt hetic oil tures thereo [.n_anot h he oil is

S ounet 1T leppta] 0o SRl 60 5 oihsBlRt MRl ST BT e g by the AP

Base Q Iyl nt&fe%hﬁf@%@ﬂohﬁ yv Gahelellichealso 66 abvdd! frorR khcShyeditdhétizatifa 03
percent sul fur and > 90 percent saturates and have a vi'scosity index of >

120. Group laf veixi suchay elagk was oo 8 iFisgh¢rbrersabfsygicsiscdiwax. a$1‘d$hc 4n < 0.03
percent sul fL‘{%ﬁ“%ﬂ? ar%cz}r]lp 8{1@ Jh%ra%%tn%&? Elseé{;ougq Iyﬁﬁrg};@glr ik gi(%l & € "i]lt egori zed

as Goup IV ved rization of
wax, such astkdregtck wax or a Fischer-Tropsch synthesi zed wax. Such "Gas-to-

[0021] In one embodiment, at least 50% by weight of the oil of lubricating

15  wviscosity is a polyalphaolefin (PAO). Typically, the polyalphaolefins are derived
from monomers having from 4 to 30, or from 4 to 20, or from 6 to 16 carbon atoms.
Examples of useful PAOs include those derived from 1-decene. These PAOs may
have a viscosity of 1.5 to 150 mm?/s (cSt) at 100°C. PAOs are typically
hydrogenated materials.

20 [0022] The oils of the present technology can encompass oils of a single
viscosity range or a mixture of high viscosity range oils and low viscosity range oils.
In one embodiment, the oil exhibits a 100°C kinematic viscosity of 1 or 2 to 8 or 10
mm?/sec (cSt). The overall lubricant composition may be formulated using oil
and other components such that the lubricant composition’s viscosity at 100°C is

25 lorl.5to0 10 or 15 or 20 mm?/sec and the Brookfield viscosity (ASTM-D-2983)
at —40°C is less than 20 or 15 Pa-s (20,000 cP or 15,000 cP), such as less than 10
Pa-s, even 5 or less.
[0023] In some embodiments, the compositions of the present invention have a
phosphorus content below 0.2 percent by weight, a sulfur content equal to or below

30 1.0 percent by weight, and a sulfated ash content equal to or below 1.5 percent by
weight, or some combination thercof. In some of these embodiments, the

phosphorus content may be equal to or less than 0.15 or 0.12 or 0.1 percent by

5



Liquid" oils are typically characterized as Goup IIl. Goup V enconpasses
"all others". [0021] In one enbodinent, at |east 50% by wei ght of the oil

of | ubri caDi2ny/wrsseosity i s a pol yal phaol efin (PAO . TypCtaliskero/ortsel

pol yal phaol efi ns are derived from nononers having from4 to 30, or from4
to 20, or from6 to 16 carbon atonms. Exanples of useful PAGs include those
derived from 1-decene. These PAGCs nay have a viscosity of 1.5 to 150 mmR/s
(cSt) at 1000C. PACB are typically hydrogenated materials. [0022] The oils
of the present. 0 Q sc05|t range or
o i xture. of el BONEIRe G af) B TRRY T fifeRy i P8 § ARG T one
enbodi nent, Wéightpthle sabf&tb@aﬂlsco@teh@ﬁﬁ?bkleqm bEleyd t$1@1@$l3tdt 100 0r10. @perzeﬁto 8 or

10 mR2/sec (cSt). The overall |ubricant conposition may be fornul ated using
oi | and ot hdl Woiskefeinms %Q.fl@ﬂn‘%tl‘?@tth?rﬁ‘éf IHpsrsheembodimems emheﬁp@r% scosity at

1000Cis 1 Q osity

(ASTMngsgongen§m%%8%glls&loé(ggs&r %o%np G£L{g‘iﬂor 15*'5&%2’- S'?-%iﬁ&eoggi tOP@ Oyg%goo cP),
such as Besgctrdeanbyl@efght.s, even 5 or |ess. [0023] In sone errbodl ments, the
conposi ti ons_of tpe Hre ent invention have a phosphorus content bel ow 0.2

percent by Mcontent equal to or below 1.0 percent by

vei ght, and [gos4! f agrgd ?e%&ltqg‘%nﬁeﬁ r8848ko hthRhilREleQMMIarrd RENIGERdiRs el ght,
or sone conbi nation thereo In some of these enbodinents, the phosphorus

content nmay dleoferpueh arggeforred gslscreinan aothtilete e@te.ﬂ_QTbcse(}ldclhtlwa wenbe byadei ght ,

t he sul fur content g to or less.than 0.8 or 0.5 or 0.4 percent
by et ght . endugtrp RS A Bk e e S EOR A BB S B ID sos "t han 173 or 1. 0
or 0.5 percent by weight, or some conbiytati on thereof. In such enbodi nents
t he phosphorus content may be 0.1 or 0 8 or 0.06 percent by weight, or may
be 0.02 to 0.06 or 0.08 perd?-\t by WEI

(D

/\

wherein X' is oxygen or sulfur; A is —X*-R’ or —R* where X” is oxygen or sulfur and

10

R’ is a hydrocarbyl group; R' and R® are ecach independently hydrogen or a
hydrocarbon group, or where R' and R” are linked forming a hydrocarbyl ring

[0025] In some embodiments the additive may be represented by Formula (I1):
0O

R1\ C—O-R®

N )

[ (1I)
2
R2/\¢\NH2

wherein R', R? and R? are each independently hydrogen or a hydrocarbon group, or

15

where R' and R” are linked forming a hydrocarbyl ring and where R? is hydrogen or

a hydrocarbon group.

[0026] In some of these embodiments, the amine group shown in Formula (II) or
20  Formula (III) may be in the ortho or para position. In some embodiments, the

additive of the present invention has the amine group in the ortho position.

[0027] In some embodiments the additive may be represented by Formula (I11):



The Anthranilate Esters [0024] The present invention relates to
anthranilate esters and simlar additives, all of which are referred to
herei n aswenviwmamskat e esters. These additives may be u®eu/tsgoloobre2tant
additives and include those described by Formula (I): wherein X1 is oxygen
or sulfur; Ais -X2-R3 or - R3 where X2 is oxygen or sulfur and R3is a
hydr ocar byl group; Rl and R2 are each i ndependently hydrogen or a

hydr ocar bon group, or where RL and R2 are |inked form ng a hydrocarbyl ring
[0025] In sone enbodi nents the additiye may be represented by Formula (I11):
wherein RL, R2 and R3 are each indepefjdently hydrogen or a hydrocarbon
group, or where RL and R2 are |inked "orning a hydrocarbyl ring and where
R3 is hydrogen or a hydrocar henr pCT0026] In sone of these enbodi nents,
) or Formula (1]]) may be in the ortho
, the additivélbf the pr esent

i nvention has the amine grqup in the ortho position. [0027] In sone

enbodi ments the additive nmayNg ep &gﬁnted by Forrmula (I1l):wherein X1 is
oxygen or sulfur; Ais - X2-R3 or - where X2 is oxygen or sulfur and R3
i's a hydrocafylina'qyBxydAR2 8Ll ARQY xOIRIREREMIHRA XERLR yAROH ISRy be a
hydrocar byl group contaihing at [east 10 carbon atoms, a? | east 12 carbon
atons, or atRlieadtydbBarbglgonp.at ons. The hydrocarbyl group R3 may al so

contai n one re, branc oi nt .and in soneszenbodi nents ma ontain at
Censt 2 br andieflor nit a3y o, P duboaigits g5 EnRn BE Reor M aresetaf 2rodD

enbodl meRt s &Bﬁirﬁ]}@ﬁp&aﬂhﬂ calbAURoMS, dtJedt 1 2lchpos atdmabed: rRhivil3 L1, In
still other enbodi nents, the hydrocarbyl group R3 possesses a conbi nation

of at |east atqws.ofhe hedrpesabylrgreupiRs sy sdsd Gomtait pse pamaty kiphch p@zodnd n

ot her enbodi.nents, the. anthrani descri. hed.as _the reaction

product of - dh argsrtfR LAl eRRRICE! 7 BB Rel R SR Al & g
points. In other embodiments the hydrocarbyl group R® is a fully saturated alkyl

group. In still other embodiments, the hydrocarbyl group R’ possesses a
10 combination of at least two of the features discussed in this paragraph.
[0029] In other embodiments, the anthranilate ester may be described as the
reaction product of an alcohol and a hetero bicyclic aromatic compound consisting
of a nitrogen-containing ring and an aromatic ring, where the nitrogen-containing
ring has groups at the 2 and 4 positions, and where the ring also contains an
15  additional oxygen atom, typically in between the groups. The aromatic ring may
have up to four substituent groups attached to the carbon atoms in the ring. These
substituent groups may be hydrocarbyl groups. In one embodiment there are no
substituent groups on the aromatic ring. A suitable hetero bicyclic aromatic
compound is isatoic anhydride. In some embodiments the anthranilate ester additive
20  of the present invention, as described by any of the formulas above, is derived from
isatoic anhydride.
[0030] The reaction of the alcohol and the hetero bicyclic aromatic compound
may be carried out in the presence of a basic catalyst, such as NaOH.
[0031] Suitable alcohols may be described by the formula R*-OH where R’ is a
25  hydrocarbyl group as defined above. In some embodiments the alcohol and/or the

R’ group in the alcohol is chosen to impart oil solubility to the ester product.



of a nitrogen-containing ring and an aronatic ring, where the
nitrogen-containing ring has groups at the 2 and 4 positions, and where the
ri ng al sovoaentoaiorgs2an addi ti onal oxygen atom typicallyPCch/usetmeers2t he
groups. The aromatic ring may have up to four substituent groups attached
to the carbon atons in the ring. These substituent groups may be

hydr ocar byl groups. In one enbodi nent there are no substituent groups on
the aromatic ring. A suitable hetero bicyclic aromatic conmpound is isatoic
anhydri de. me nbodlne nt ester

pr esent invéﬂ? “H%sg %HmBSt% n@? {Emd RS aﬁ@@gmnkgaaﬁ?lved
from i sat oi Cadaniwdg ladﬁlxtﬁ&%%emcmmbhas tief albdﬁa)lahﬁga Rehtamndtd Ne2 foet er o
bi cyclic aronatlc conmpound may be carried out in the gresence of a basic

catal yst, suén a@ @a@ﬁ t?d@e,qa]rb%aﬁoam elna piph sMyodkgien ethéeaéQPfthéédeSP t he
formula R3- tiv% i& duedr ﬂ%@y 1d9£ URoflS 9§&+ vﬁﬂfgﬁec RorPMe

enbodi nent s 't he a and/ or-t gro In t hosen to
i npart ol aﬁMuhlbomMsmodihe ﬁ@&&hcﬁramumﬂ bﬂﬂ&E}6Bmfammﬁm§hmmdmabnzs t he

al cohol used t are the ant hranil te ster a ditiv ture of
linear al corﬁshlsg %%E&e% FRmbipims Iteereely Te gHcE eRbedimenis, 5@6?99 Qbuse MY 6, or

8 to 10 carkQpt.af pr7a. 2't@1§Qm% ﬁln&%j{d@‘%a?b&h@toﬁfs%ﬁﬁ% BB e Jléth[qus@erae the
additive is: decyl alcohol; tridecyl alcohol optlona¥ ly with one or nore

branch p0|nﬂ@nsmnhwéstm@bnwmmhhmﬂnoawodhnmeanﬂwﬁ 4,6, 8- tetranethyl nonanol ;

- et hyl hex or . conbi nat i r eof ther nt alcoho
iseq ey colbBi 5 b5 S0 ERbagRRt G Siopel feflyd Foerky B aru G eany o
the al calol sidditsted: hef@RRcthmyctRA-iésethll B &OHRcNat liffrVAlEsShoM v RROKHET .
[0033] In sone enbodi ments the al cohol used to prepare the anthranil ate

est er addi t iajeohpls:mgy epngain §-te &P cauben kipmsn dredndhcxapolnpxgomrtanasfons theeeod.
3 onel v SLe. S RLCNRLTIRY SALT:PoP o8I0 PR AR AR pop o
al cohol usednixgure o'ﬁ hﬁeﬁ-aﬂ@ihbﬁmﬁﬁdﬂb’ khel’tﬂtftﬂf(b@ mag contain 8 to 10 carbon atoms, or
combinations thercof. In still other embodiments, the anthranilate ester additive is
15  derived from 2,4,6,8-tetramethyl-nonanol.
[0034] In some embodiments the anthranilate ester additive is derived from
isatoic anhydride and an alcohol component consisting of 2,4,6,8-tetramethyl-
nonanol, a mixture of linear alcohols where the alcohols may contain 8 to 10 carbon
atoms, 2-cthylhexanol, or combinations thereof. In still other embodiments the
20  additive is derived from isatoic anhydride and 2,4,6,8-tetramethyl-nonanol and/or a
mixture of linear alcohols where the alcohols may contain 8 to 10 carbon atoms.
[0035] The anthranilate ester additives of the invention may be present in the
lubricating compositions in amounts that deliver specific amounts of TBN, as
described below. In other embodiments, used in combination with any of the
25  embodiments described above, the additive may be present in a lubricating
composition at 0.5, 1.0, 1.2 or 2.0 percent by weight or more. In still other
embodiments, the additive is present within a range having a lower limit of 0.5, 1.0,
1.2 or 2.0 percent by weight and an upper limit of 3.0, 4.0, 4.5 or 5.0 percent by
weight.



m xture of |inear al cohols where the alcohols may contain 8 to 10 carbon
atons, or conbinations thereof. In still other enbodi nents, the

ant hr ani I sDeomgtess2addi tive is derived from 2,4,6, 8-tetrcarmsténglo2sonanol
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I  be . ! bri ¢
in anounts tH&ETSEe wditiansbadditivesambittablegrdditpmel additiyede defstecBeMORIC | n
ot her embodifBRLE, eﬂﬁﬁggté?erﬁ%*}?ﬁ ARth BfaMatd BN Ativd Eé‘seﬁﬁ&??do@@.”t S
descri bed above, e additive may be present 1n a lubricating conposition
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the conpositions of the present invention contain one or” nore additional
addi tives. Arsuitionblce, tapidally basd caddichimaals sis @altetmermegrcsiunher sodinm)

detergent is,different fromthe anthranil ate ester additive describe

Sbove T 003 ehBF 8 rosriibh deRarE: dbnt Sraudiorts Prebiel e S obghe
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their basicity or TBN fromthe presence of basic netal -containing conpounds
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referred to as overbpase super
with the metal. The overbased materials are typically prepared by reacting an acidic

material (typically an inorganic acid or lower carboxylic acid such as carbon
15  dioxide) with a mixture of an acidic organic compound (also referred to as a
substrate), a stoichiometric excess of a metal base, typically in a reaction medium of
an one inert, organic solvent (e.g., mineral oil, naphtha, toluene, xylene) for the
acidic organic substrate. Typically also a small amount of promoter such as a
phenol or alcohol is present, and in some cases a small amount of water. The acidic
20  organic substrate will normally have a sufficient number of carbon atoms to provide
a degree of solubility in oil.
[0038] Such conventional overbased materials and their methods of preparation
are well known to those skilled in the art. Patents describing techniques for making
basic metallic salts of sulfonic acids, carboxylic acids, phenols, phosphonic acids,
25  and mixtures of any two or more of these include U.S. Patents 2,501,731; 2,616,905,
2,616911; 2,616,925, 2,777,874; 3,256,186; 3,384,585; 3,365,396, 3,320,162;
3,318,809; 3,488,284; and 3,629,109. Salixarate detergents are described in U.S.
patent 6,200,936.
[0039] Such conventional detergents may be used in the compositions of the
30  present invention in combination with the anthranilate ester additives described
above. However, in some embodiments the use of the anthranilate ester additives

allows for a reduced need for such conventional nitrogen-containing additives

9



salts, are generally single phase, honbgeneous Newt oni an systens
characterized by a netal content in excess of that which would be present
for neut raiDi2asriozss2according to the stoichionmetry of thecwasadloanm2t he
particul ar acidic organic conpound reacted with the netal. The overbased
materials are typically prepared by reacting an acidic material (typically
an inorganic acid or |ower carboxylic acid such as carbon dioxide) with a
m xture of an acidic organic conpound (al so referred to as a substrate), a

st oi chi onetr | eXCess of a net a a react n. medi unrof an
one inert . of s FRDR gt o GhaP Bty R el sl 5 REG TR o

for the aC|dk@(Qggaau@1substrate Typically also a snall anount of pronoter
such as a phenol or alcohol is present, and in sone cases a small anount of
water. The d80#flc oAgdiioaals gBBYGIEOBAINWCOMPORSIERRIMAY rbﬁv@seai duf PICBRE unber
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conventi onal over ase terials an err preparatr
known t05thamqﬂskﬂhhedmnm«mhehmmmmﬁPﬁhﬁmbamdeemmmbnngybemhmhmueﬁzﬂbmfnaking

basic netalljc |'ts of sulfonic.a oxylic acids, phenols,
phosphoni ¢ éh?&gg“ﬁﬁﬂ“ﬁ¥&¥ﬁ9§§wﬁﬁn a?ﬁﬂg%f nore of these include U.S.

Patents 2,5 i*ml L AnBth@r 3RRiv2isG1fs ilsaillt Bis é@an‘%s?épe welll irloviY th thg'f%ﬁﬁ 186;
3, 384, 585; ,396; 3,320, 162; 3, 318, 809; 3,488, 284; and 3, 629,

Sal i xarat e dxftleblg@mtssamir iechids printeidy MrhatJlsSknqwsat esqaskﬁqssmm%Sper@m@B@jd Such

conventi onal eter din the co itions of the, present
ot on R Eh R RS Tt fhebearky R e oy BB b
above. mmwaehddmomt&MgM1@cuweN&ge BfdrédAgboRndanTsit 8 LRk
additives allows for a reduced need for such conventi onal

ni t r ogen- cordisnicrianty iacluda nitegey-ednsauining rdespersagts sheh delNrsubsiitetad lafedeins t hey
usual 1y br | ngker T eXRIRLE, | 160 °BRGH SR dSAARR b RO Obuildone
dispersants are more fully described in U.S. Patents 4,234,435 and 3,172,892.
Another class of ashless dispersant is high molecular weight esters, prepared by
15  reaction of a hydrocarbyl acylating agent and a polyhydric aliphatic alcohol such
as glycerol, pentaerythritol, or sorbitol. Such materials are described in more
detail in U.S. Patent 3,381,022. Another class of ashless dispersant is Mannich
bases. These are materials which are formed by the condensation of a higher
molecular weight, alkyl substituted phenol, an alkylene polyamine, and an
20  aldehyde such as formaldehyde and are described in more detail in U.S. Patent
3,634,515. Other dispersants include polymeric dispersant additives, which are
generally hydrocarbon-based polymers which contain polar functionality to
impart dispersancy characteristics to the polymer. Dispersants can also be post-
treated by reaction with any of a variety of agents. Among these are urea,
25  thiourea, dimercaptothiadiazoles, carbon disulfide, aldehydes, ketones,
carboxylic acids, hydrocarbon-substituted succinic anhydrides, nitriles, epoxides,
boron compounds, and phosphorus compounds. References detailing such
treatment are listed in U.S. Patent 4,654,403. The amount of dispersant in the
present composition can typically be 1 to 10 weight percent, or 1.5 to 9.0
30 percent, or 2.0 to 8.0 percent, all expressed on an oil-free basis.
[0042] Another component is an antioxidant. Antioxidants encompass phenolic

antioxidants, which may comprise a butyl substituted phenol containing 2 or 3 t-
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| ubricant according to the present invention, for instance, those additives

typically enployed in a crankcase |ubricant. Crankcase |ubricants may

cont ai n awgQ 20ro/@b8s20f the foll ow ng conponents her ei naf Per/usesonetsed.

[ 0041] Another additive is a dispersant. Dispersants are well known in the

field of lubricants and include primarily what is known as ashl ess-type

di spersants and pol yneric di spersants. Ashless type dispersants are

characterized by a polar group attached to a relatively high nol ecul ar

wei ght hydrqcar,bon chai.n. Typical ashless dispersants i.nclyd
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succi ni m desgrogy sﬂdgiﬂ%)mo afonSdiieCinps M e l6itGRalisidhss alUgStibdl Mareater

di spersants are nore fully described in U S. Patents 4,234,435 and

3,172, 892. AstilherU.e Basntgh.5 3k H%e sAntipddrafssalpr inchidgiagmatn Apinrasudeisght

esters, pre Y4 ] of ol | atd Ad.

pol yhydri c gﬁ%gﬁggi%5§?§%$@?°sdg egég% y%%@%P?ﬁﬁéﬁﬁggﬁg?ﬁgﬁﬁg%ﬁﬂgp%m

sor bitol 5 Suompoahdy; iaall mayedaaesc corbpehindn . PadeNai 4,285,822, Sor Padternt,
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el 5 d
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wei ght, al kl@onﬁ%ﬁé E&rﬁfv&s‘?ﬁdﬁhe‘i"%ical?aﬂlo%h{%ydf%ﬁﬁo;ﬂ@én\@ﬁlﬂ,Pof c&ide, ARp&adghyde
such as formal dehyde and are described in nore detail in U'S. Patent

3, 634, 515. CGhherecdicsgmeipsidantsindnislindleidpal offeetivancsh, bpeitlsstrativa dailtdmvesits whi ch
are generall car pon- d, pol rs which contai pq%@r functionality
fo i mpart diepdrdpED Sl 8 e APy et or Sl alysmed il oo
be posttipeatigsh BYc BA6LHAN Mhi heaphiscdt, shdvadiet YorbiR86MN f tH¥PNAntitese are
urea, thiourea, dinercaptothiadiazoles, carbon disulfide, aldehydes,

ket ones, carsyosigistie imticgsombygd ovaral@hicgtubst i t ut ed succi ni ¢ anhydri des,
nitriles, e i{des, r Qund a C u i RE ences
detailing sﬁ@ﬁﬁﬂreaﬁnsgﬂgpyaﬁlgl Olvs{gegal?on%gf]g&%%g? gf;]egr %ﬂ,@gggigggsﬁe&g%ount of

di spersant iifipkdiRrs or viscosity modifiers) may be included in the compositions of this

invention. Viscosity improvers are usually polymers, including polyisobutenes,
15  polymethacrylates (PMA) and polymethacrylic acid esters, diene polymers,
polyalkylstyrenes, esterified styrene-maleic anhydride copolymers, hydrogenated
alkenylarene-conjugated diene copolymers and polyolefins. PMA’s are prepared
from mixtures of methacrylate monomers having different alkyl groups. The
alkyl groups may be either straight chain or branched chain groups containing
20  from 1 to 18 carbon atoms. Most PMA's are viscosity modifiers as well as pour
point depressants.
[0044] Multifunctional viscosity improvers, which also have dispersant
and/or antioxidancy properties are known and may optionally be used.
Dispersant viscosity modifiers (DVM) are one example of such multifunctional
25  additives. DVM are typically prepared by copolymerizing a small amount of a
nitrogen-containing monomer with alkyl methacrylates, resulting in an additive
with some combination of dispersancy, viscosity modification, pour point
depressancy and dispersancy. Vinyl pyridine, N-vinyl pyrrolidone and N,N'-
dimethylaminoethyl methacrylate are examples of nitrogen-containing
30 monomers. Polyacrylates obtained from the polymerization or
copolymerization of one or more alkyl acrylates also are useful as viscosity

modifiers.

11



present conposition can typically be 1 to 10 weight percent, or 1.5 1t0 9.0
percent, or 2.0 to 8.0 percent, all expressed on an oil-free basis. [0042]
Anot her owopornrsses an anti oxi dant. Anti oxi dants enconmpasaispéienoic2r
anti oxi dants, which may conprise a butyl substituted phenol containing 2 or
3 tbutyl groups. The para position nmay al so be occupied by a hydrocar byl
group or a group bridging two aromatic rings. The latter antioxidants are
described in greater detail in U S. Patent 6,559, 105. Antioxidants al so

include aro i am,nes, such as nonyl.at ed diph | amin her
Lt o dan 004, S TARGRer BHMRE S PR Y b TR B O N 28988, btenum

conpounds. Un8udPagthospiorusdeoatnifg 2antiwar/&Xfdndd) eassete Sedcasesudhuls igehli ng oi |
conpositions containing a nol ybdenum and sul f ur containina conposition.
Typi cal anouhtoghesphatas.i Bhasabets agid| estergfandopplisetherrape plipsphorupreonipwsg i ¢

ant i oxi dant LES 2k Rdivi.du f | il i

anmount s can %g%é%ﬁaétlggggﬂegf Qﬂg ?%SQﬁéﬁ?ﬁgg%ﬁ ’pgpg}htltlce)é'ﬁgélﬁé%{é ﬁ%ﬁ%ﬁgﬁfg.& Sg ht .
Addi ti onal | ya plispleortihativorae agaritinoagi tapricseambyn e apoestentdeliesrd. €etot @R nor

conbi nations. of the C be synergistic in their conpined overal | _ effect.
[0043] Vi scdlsﬁ?l_ti/wiqw}sﬁe 8y 802 Ay Ldeb %%% PPSFRr et ces! SBIil%'E%fsié_f&eni ndex
I nprovers ormyhseAS byedt £ihSuSlkyi@hidhosREhdGash) ot ReyHAIPesP Wieds of

this invention. Viscosity inprovers are usually polyners, incl udi ng
pol yi sobut enesy, cpohipnigt percent | af @scula@ddApn andbib by esihlacniydble amoinats esdyer s,

di ene pol yner l.yal styrenes, esterified.styrene-maleic anhydride
copol yhor . hyUEF AT B2 eeRma eREt Sohi R B o B JoiVie Secpin
pol yol efjgs. ke Dort€ cRicRPahEHdinkoRriicyt dPoRfded) dididtamaiait GomPORHIB! S
havi ng di fferent al kyl groups. The al kyl groups may be either straight

chai n or br anelbdengRaeantiyniogsempewndsi aridiglfurieed alefies. 18 car bon at oms. Most
A e, RGO T Y5 oY R SEPLSEREE mlBR
pour point depressing agents, extreme pressure agents, color stabilizers and anti-
foam agents. One or metal-containing detergents, as described above, may also be
15  included.
[0047] The foregoing lubricating oil additives may be added directly to the base
oil to form the lubricating oil composition. In one embodiment, however, one or
more of the additives may be diluted with a substantially inert, normally liquid
organic diluent such as mineral oil, synthetic oil, naphtha, alkylated (e.g., Ci0-Ci3
20  alkyl) benzene, toluene or xylene to form an additive concentrate. These
concentrates may contain from about 1 to about 99 percent by weight, and in one
embodiment from about 10 to 90 percent by weight of such diluent. The
concentrates may be added to the base oil to form the lubricating oil composition.
[0048] In some embodiments the lubricating compositions of the present
25  invention comprise at least one additive selected from the group consisting of non-
phosphorus-containing anti-wear agents, ashless dispersants, antioxidants, friction
modifiers, zinc dithiophosphates, and corrosion inhibitors.
[0049] The lubricating compositions of the present invention may have an
overall TBN of greater than 6, a TBN of 7, 8, 9, 10 or greater. In still other
30  embodiments the lubricating compositions of the present invention also have a
sulfated ash content of less than 1.5, 1.3 or 1.0 percent by weight. In some

embodiments, the TBN delivered by the anthranilate ester additive, alone or in
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and/ or anti oxi dancy properties are known and nmay optionally be used.

D spersant viscosity nodifiers (DVM are one exanple of such

mul ti f uncwocenel10z38di ti ves. DVM are typically prepared bycCrasedpnerserzi ng a
smal | amount of a nitrogen-containing nonomer with al kyl nethacryl ates,
resulting in an additive with sone conbi nation of dispersancy, viscosity
nodi fi cation, pour point depressancy and di spersancy. Vinyl pyridine,
N-vinyl pyrrolidone and N N - dinmethyl am no ethyl nethacrylate are

exanpl es of nitrogen-cgntainin Qner s .yacryl at es i fromthe
oryner 1 zat (OB E AT EpReaRo B SRR ARG TR e TINGHATRAIC or

useful as VvizaQoktayofdi dvicilisTBROEDIhe AB b g adelipokivien STHR ARt e dic agent .
Exanpl es of anti-wear agents include ghosphorus-cont ai ni ng anti wear/extrene

pressure ageldEive@éheayCyat HIVCRINTOPAL 8pHIRdexs 2 DRYNORERT endendeadiet ¥ and
salts thereqf Wbﬁ%ﬁ@@&?%ﬁéiﬁBﬂ&@ﬁ&k&gﬂg?I ¥ TENASF S cofitoSiitn, §h QGsS, and

am des; and phos n certarn e nments a phosphorus antiwear agent
may be piSeseamibodimans,ah®umhrandatdelicy eddiiv@loftthe remrinGendidb niay @ckscor 0. 02

to 0.1 or 0.02 .08 percent by weight pho rus, en the antiwear
agent is a N %ICB‘F‘PH?B%‘F?&%’FB%%FZBF% g Yal;ﬁyg %aﬁ_ OZBRC WfSch may
contain 11 pereeid cRpddileald! @ﬁeeQntﬁﬁnﬁﬁ't_eoés{erfa{dﬁﬁivgﬁ%keskres@ﬁ’t' fnall enRORUNt S
may include 0.09 to 0.82 percent by wei ght. Non-phosphorus-contai ning

anti - wear agefligerithe boake theolBN ef dst @resal| ¢angpasdiongo ydnct ¢ ds alslost ibgidsty,6

di t hi ocar bamat e conpounds hdenum cont ai ni ng conpounds, and sul furized
ol efins. [O00H&T: ]dogé?mgdﬁﬁf@laém hat may optionally be used in |ubricating

oi I's ingludgopsnyr PPhEHrdeRri8s&itde REENESa septERERbAIE IS Pr&iRIRMBelycOl Or
stabilizers and antifoam agents. One or netal-containing detergents, as
desr i bed atitsle,TEMyv es pabsainmel Bddew ROGAT) ashivebr endiovksr KA ng o |
addi tives n%‘gqlpl%da@}g ?nc(j:redajs{nggt gt}(inée%t tg%%egﬁlsegt regulations while at the same time
protecting seal performance and compatibility.
[0051] The lubricating compositions of the present invention may have a
15  nitrogen content of less than 0.4 or 0.3 percent by weight and/or a soap content of
less than 5 or 3 percent by weight.
[0052] The lubricant described herein may be used to lubricate a mechanical
device, by supplying the lubricant to the device, and in particular to the moving
parts. The device may be an internal combustion engine (ICE), a driveline
20  component (e.g., automatic or manual transmission, gear box, differential). The ICE
that may be lubricated may include gasoline fueled engines, spark ignited engines,
diesel engines, compression ignited engines, two-stroke cycle engines, four-stroke
cycle engines, sump-lubricated engines, fuel-lubricated engines, natural gas-fueled
engines, marine diesel engines, and stationary engines. The vehicles in which such
25 ICE may be employed include automobiles, trucks, off-road vehicles, marine
vehicles, motorcycles, all-terrain vehicles, and snowmobiles. In one embodiment,
the ICE is a heavy duty diesel engine, which may include sump-lubricated, two- or
four-stroke cycle engines, which are known to those skilled in the art.

Specific Embodiment

30  [0053] The invention will be further illustrated by the following examples,
which sets forth particularly advantageous embodiments. While the examples are

provided to illustrate the invention, they are not intended to limit it.
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oil to formthe lubricating oil conposition. In one enbodi ment, however,

one or nore of the additives may be diluted with a substantially inert,

nor mal | y woquiodioessgani ¢ di | uent such as mneral oil, symrChaiSe@ooRie21

napht ha, al kylated (e.g., Cl10-Cl13 al kyl) benzene, toluene or xylene to form
an additive concentrate. These concentrates may contain fromabout 1 to
about 99 percent by weight, and in one enbodi nent fromabout 10 to 90
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a sul fated ash content of |es n 1.5, 1. er In
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TBN of at |east 1, of the overal | 'ubricating
conposi ti on.wakerais adéedt dropanise ovee ladaiute. viheohixture ipstesdrit 120degreeson formy be

't oase tha BUBRG 4B SHCHSE™ Iorgo TraPr B eRb s el e e

ant hr anijpat q183tsledddhddcdgor@in-wie, ﬁfp@aﬁgﬁfacb rb’x%‘ﬂh' @ﬂod[TBf’S(D ﬁﬁﬁlﬁ@ss eTfche TBN
of the conpositions to which they are added or nore units.

In sone enbddlixttéml%stll’teldeltéﬁﬁ deaiapy Qtfer @bpwes. Qogiﬁms oéEwaﬁ é“ﬂi@r esldandded an
oroun, SUL11 61y uRoRRta! P RO FAE,BSRARGATIEH HBRR e I1
i nventi on prpaéidh(be,&nahfsﬂfrmrdfsd mmmdund.yTh@pﬁfdaw 148 o EBH by &lSTM D2896,

of 150.

15  [0055] Example A-2: Synthesis of 2-Amino-benzoic acid decyl/octyl ester. A
compound is prepared following the procedure of Example 1, except that 226.8
grams (1.56 moles) of Alfol 810™ (a commercially available mixture of C8 to C10
linear alcohols) is used in place of the 2,4,6,8-tetramethyl-nonan-1-ol. The mixture
is filtered and cooled to yield 368 grams of the product, in the form of a brown

20  liquid. The product has a TBN, as measured by ASTM D2896, of 188.

[0056] Example A-3: Synthesis of 2-Amino-benzoic acid 2-ethyl-hexyl ester. A
compound is prepared following the procedure of Example 1, except that 203.6
grams (1.56 moles) of 2-ethylhexanol is used in place of the 2,4,6,8-tetramethyl-
nonan-1-ol. The mixture is filtered and cooled to yield 339 grams of the product, in

25  the form of a brown liquid. The product has a TBN, by ASTM D2896, of 188.

Lubricating Compositions

[0057] The additives prepared in Examples A-1, A-2 and A-3 above are each

blended into conventional fully formulated 15W-40 diesel lubricating oils

(Examples 1-3). Several comparative examples are also prepared which are also
30  conventional fully formulated 15W-40 diesel lubricating oils (Examples 4-12).

[0058] These lubricating oil compositions each contain less than 1 percent

sulfated ash and typical amounts of conventional additives such as succinimide

14



hi gh TBN while maintaining the | ow sul fated ash | evels, and ot her
limtations, required by increasingly stringent governnent regul ations
whi | e at wbeosawessei ne protecting seal performance and eocmwpskéloiokicey.

[ 0051] The lubricating conpositions of the present invention nay have a
nitrogen content of less than 0.4 or 0.3 percent by weight and/or a soap
content of less than 5 or 3 percent by weight. [0052] The | ubricant

descri bed herein may be used to | ubricate a mechani cal device by supplying
the |ubri Can({ls { %a;[lthe deer Ia%ee er en{l gl?tlig){ll((falillt arltionttl heea er ogn c% as he
devi ce may be Eh it & fa Jst'Shn engi ne ?? f B §e é1 §6nponent
(e.g., autormbdPe. Al df&n@a;tarﬁpq@slﬁnhesab&melc@e@ﬁe foeulatdd &6 &raeﬂltelaa{me TBNe | CE
t hat nay be | ubricated may include gasoline fuel ed engines, spark ignited
engi nes, di EWEFCRAEPHEPIOCSHRNOYST oPe KeHTBda thmhgyaals comm@ﬁl%% SRECTE R e

engi nes, ted
fueI-Iubrlcg¥é%&%%§%ng§ﬁh a?ﬂ @?§%§&¥ e%gkﬁﬁ?ﬁgsfﬁﬁ§$?ﬁe Xm@? engi nes,
and st at iSongrryvidegh reest dheboel @igaKO}m/gV\imstehnd sifichmlgCEORYg tbethe npleoyfied

i ncl ude aut onobi |l es, ¢ucks of f -road qgi | eg, marine vehicles, .

not or cycl es, coginesifighy & AMPARE¥ Eéamg]ﬁdy V) ineeRamples SRBIEERDUYAIN , t he
I CE i 5" a heapiyn GbitoinS8 prGAds otk 6B NG hisigisemm- | ubri cat ed, ' t wo-
or four-stroke cycle englnes whi ch are known to those skilled in the art.
Speci fi ¢ Enbl@@shent Thobasjulaion qfrw@rﬁ:xamplwsmumb@nfzcd bdlew in [Thbistly ahewt by t he
fol |l ow ng exanpl es, which segé qrth artuﬁ Eg dvantageous enbodi nent s.
Wi | e the exanpl es are provi hV%EF%W'BQ?? ? nventlon they are not

i ntendedoto limt it. A%Bkamtﬁgr?caﬁﬁ,&@zl Mbésbt)b@ﬁ&ﬂ@:ﬁﬁ]onﬁxaﬁm e A—

Synt hesis of _2- Ami no-bhenzaic acid 2 tetranet hyl nonyl ester one
liter, four |necked, round botton1f|ask,(€ﬁﬁ| Y| ﬁpﬁh ﬁm@ EPRR QO@H rrer,
sub- surf ace ! X1y nE¥ oy | I5gda g Ty px8 | Ex9
Base Oil 74.1 74.7 74.7 76.8 76.9 68.3 4.4 76.0 73.9
Example A-1 2.7 - - - - - - - -
Example A-2 - 2.1 - - - - - - -
Example A-3 - - 2.1 - - - - - -
Alkyl Amine’ - - - - 0.4 - - - -
Dispersant’ - - - - - 8.5 - - -
Amide Additive® - - - - - - 2.86 - -
“Proton Sponge”’ - - - - - - - 0.76 -
Hydroxy Aniline® - - - - - - - - 2.88
OCP VM’ 6.0 6.0 6.0 6.0 5.5 6.0 5.5 6.0 6.0
Additional 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2
Additives'®

1 — Comparative Example 4 contains no amine TBN booster and is a baseline sample.

2 — The base oil used in these examples, unless otherwise noted, is a 97:3 weight ratio mixture of
220N and 600N Group Il base oils. No matter what base oil combinations are used, all examples in
this table are 15W-40 CJ-4 capable lubricants in Group Il basestocks and are comparable to one

15 another with regards to seal compatibility.

3 — Comparative Examples 5 and 7 use a 77:23 weight ratio mixture of 260N and 130N Group II
base oils and, as noted, are 15W-40 CJ-4 capable lubricants in Group Il basestocks.

4 — Comparative Example 5 contains a typical alkyl amine, 1,4-diazabicycle(2,2,2)octane in place of
the anthranilate esters used in Examples 1-3 as the amine TBN booster.

20 5 — Comparative Example 6 contains a typical succinimide dispersant containing a polyamine
headgroup, thus acting as an amine TBN booster. This dispersant is in addition to the typical amount
of dispersant supplied by the additive package to each of the examples.

6 — Comparative Example 7 contains an anthranilic acid amide derived from isatoic anhydride and
tridecyloxypropyl amine. This compound has an amide group attached to the ring.

25 7 — Comparative Example 8 contains 1,8-bis(dimethylamino)naphthalene, which is commonly
referred to by the trade name “Profton Sponge”.

8 — Comparative Example 9 contains a hydroxy aniline, which may also be described as an
aminophenol. The additive here has an alkyl group containing 15 to 18 carbon atoms.
9 — All examples contain the same conventional OCP (olefin copolymer) viscosity modifier at the

30 amounts shown in the table.

10 — All examples in the table contain identical amounts of certain conventional additives, grouped
here collectively for convenience. The additional additives in these examples are all conventional
additives typical for a 15W-40 CJ-4 capable lubricant.
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Friedrick's condenser, is charged with 313.4 granms (1.56 noles) of 2,4,6, 8-
tetranet hyl -nonan-1-ol. The flask is purged with nitrogen and warned to 120
degrees GvO20W/Yrssas (46 nmol es) of a 50 percent by wei got/tsedopmal of NaOH
in water is added drop-wi se over 1 mnute. The mxture is stirred at 120
degrees C for 1 hour and water is collected in the Dean-Stark trap. 250
grans of isatoic anhydride (1.53 noles) is added portion-w se,
supra-surface, over a period of 50 m nutes. The m xture is stirred at 145
degrees C f ﬁggngugtsbﬂg ML ATS of Fax-5 filter aid is added to the flask
and stirred. i 1ltered and cooled to yield 456 granms of the
product, in [0060]f or Thetubaichtirvil borgpdsitionsREmpiaBEEeE in Datde & abBN abYteshdTM

D2896, of 150. [0055] Exanple A-2 : Synthesis of 2-Am no-benzoic acid
decyl / octyl fesseats posfosmaRSUIES %stﬁm@pc};ﬁf‘é%ﬁ FamnagRiling tosh elnghe st drampfe

Exanpl e 1, &¥GfiR : . ) .
commercially aval}?eg%ﬁ)é“%%%eglr%&gﬂmdg%%‘%&% ﬁ?%g%ﬁcaﬁk%%kgﬁé@g%lgl%gc&f in

pl ace of 5t hepchipd ob tidict 2 tetaaet hythparetnas- I Thel scalthaterialxit tyseedi oth befosr adi and
cooled to yi/{ﬁld §68 rans of the product, in the formof a br,ovvqlli ui d.
The product 155 he FRROSUER, (rodaieii WYA}WtDﬁBGQG’,‘PQ:?Pf%g%@ Podis 61" YEEa DI e
A-3 . Synt hep?bﬁe_rf?és, Zpaﬁ'i@url‘ér‘bb%t?se' 184 Yo Zrelnydat %}(ﬁél‘mﬁ?cteeénd %uFa‘B'ﬁH?.U”d I's
prepared follow ng the procedure of Exanple 1, except that 203.6 grans

(1. 56 nol es)Spstifraldy, iy reasibmetenith andeadpiure gbagasioofstremgh of the seal material

2,4,6, 8-tetr.anet hyl ngnan- | -ol he mxture.,is filtered and cooled to vyield
236" ot o ot THeWBARRIe 4 v T e ARSI, oy B SO, PRt Shictn s a
TBN, by 16STMitRe896theRf qubBticsliyl BA lifAEdtidd EQRRsisbalaRseliQRladdieh atdid | ves

prepared in Exanples A-1, A-2 and A-3 above are each blended into
convent i onalwérst pgrigraraped. ainegher Swyrds thyi ssepdler thetehprest thedessisedl de@datisines

1-3) . Sever g}, GQURRLAAY SnFUPHR! SSte RoMpRINE 1 GRAFiS s WlhCHe A8 &%l
All samples are also tested to determine TBN, using ASTM procedure D2896, and

their sulfated ash levels, using ASTM procedure D874. All testing was completed

15  with Viton™ seal material and the results are summarized in Table 2 below.

Table 2 — Seal Compatibility Testing Results

Lubricating | Amine TBN | TBN | %Sulfated | % Change in % Change in
Oil Booster D2896 Ash Tensile Rupture
Composition Present D874 Strength Elongation
Strength
Example 1 Ex A-1 12.2 0.95 -56.0 -533
Example 2 Ex A-2 12.3 0.94 - 60.4 - 583
Example 3 Ex A-3 12.4 0.94 - 60.7 -62.2
Comparative None 8.4 0.93 -60.2 -57.7
Example 4 (Baseline)
Comparative Alkyl 12.1 0.96 -87.5 -99.7
Example 5 Amine
Comparative | Succinimide | 12.3 0.96 -76.5 -70.7
Example 6 | Dispersant
Comparative Amide 12.3 0.93 -73.7 -74.3
Example 7 Additive
Comparative “Proton 10.2 0.93 -88.2 -99.9
Example 8 Sponge”
Comparative | Hydroxy 12.1 0.97 -73.2 -69.0
Example 9 Aniline

16




conventional fully formulated 15W40 diesel lubricating oils (Exanples
4-12). [0058] These lubricating oil conpositions each contain |less than 1
per cent swibfatoad7sssh and typi cal anpbunts of conventi onalPCaddkaiowes2such as
succi ni m dedi spersants, over-based detergents, antioxidants and antiwear
conpounds such as ZDP' s . Al of the exanples in the table below are
formul ated so that the am ne TBN booster present provides about 4 ng KOH g
to the overall conposi ti on, except for Conparative Exanple 8 and

Conpar ati ve |l e rat' v ost _of . about 2 ny
Ko ' Th bt o JRUHTP, xfie rBTD S ke FeaM R fichs ST SREaRupRE b BIReE ool o

4, the baselTB® a@&aﬁ&ilﬁad @(bﬂb@j ASmNthcadthine awlﬁvbcm@éd &f eahd oS @b@UtoV hifes no
boost to the overall conposition. [0059] The formul ati on of each exanple is

sunmari zed HEPB(E | frcpibfes Comppativs dixpmply desheabaschiae cuih f10nymips; EBN Tabl e
1 - Lub
ubri CatﬂoB&ePa{f%ﬁa itk %Qaﬁﬁfe@ dh% cived PHRA @deg)ﬁtr%ﬁ%ggse £ used

contai ns no am né oster I's’a ase I ne sarrp
in theseS5exgipés, Whé mlts)tsllitav thas &xaobkd,1-3 davwe Somghratee ghl coalphtdbitityxt ur e

of 220N and 600N se oils. matt er what ba conbi.nati ons
are used, al®MWR 4 Rasglins- Oénn%wwdiwp&escigéﬁw thaiRTie%nt s i n

G oup || baSa%ﬁhQCl*@N a%st%{rse cﬁﬁ’éi‘p%ﬁ%@ %%r%ﬁat@%%ﬁ%ﬂd%w of GHATAScho seal
compatibility. 3 Conpar at | ve Exanpl es 5 and use a 77:23 weight ratio

m xture of Z60MtiandmageNoGupply TBNo&se hdmricstlwldomasslm efﬂiovxaawef 15WdD CJ- 4
2 ypi cal al R s S a8 s wiBRREPLRE s ey gt i T P emar e

ant hr amlloat %g&% gsultySedl chitrdsX HMhRIeslt-3 ASvilld enhcdihRe of BNaRSOFBRIboos
Conmparative anple 6 contains a_typical succinimde dispersant containing

a pol yani ne Weiledgriotaning Wécﬁépartl’vghtas an amine TBN booster. This dispersant
i's i n addi tllganmo b ebrtzé/al? palyyol %S of dispersant supplied by the additive
package to Conpar ati ve Exanple 7 contains an
anthranilic [8663] aniadeadditione dett Sfonibiis@ingl conatlitidbik deéc prghared in order to
further demonstrate the benefits of the present invention. The formulations of these
15  examples are summarized in Table 3, where all values are percents by weight.

Table 3 — Additional Composition Formulations — Inventive Examples

Component mg ~
R N R S
S 5 E S 2 2 5 e | 7 |9 =
212 |2 |2 |2 |2 |8 |2 |5 |5 |
SIS |2|E == |2 |2 |2 |2 |6
2T |2 |2 |2 |28 |2 |5 |8 |2
S8 |& |8 |2 |2 |2 |2 |2 |& |8 %
Comp Example 10 | 79.8 20.2
Example 11 78.5 1.34 20.2
Example 12 78.6 - - - - - - - - 1.23 | 20.2
Comp Example 13 | 79.1 | 0.68 - - - - - - - - 20.2
Comp Example 14 | 78.4 | 1.36 - - - - - - - - 20.2
Comp Example 15 | 78.5 - 1.26 - - - - - - - 20.2
Comp Example 16 | 77.3 - 2.52 - - - - - - - 20.2
Comp Example 17 | 77.6 - - 2.22 - - - - - - 20.2
Comp Example 18 | 79.0 - - - 0.85 - - - - - 20.2
Comp Example 19 | 78.6 - - - - 1.25 - - - - 20.2
Comp Example 20 | 77.8 - - - - - 2.00 - - - 20.2
Comp Example 21 | 78.4 | 0.34 - 1.11 - - - - - - 20.2
Comp Example 22 | 76.9 | 0.68 - 2.22 - - - - - - 20.2
Comp Example 23 | 78.5 | 0.34 - - - - 1.00 - - - 20.2
Comp Example 24 | 78.1 | 0.68 - - - - 1.00 - - - 20.2
Comp Example 25 | 78.8 - - - - - - 1.00 - - 20.2
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tridecyl oxypropyl am ne. This conpound has an am de group attached to the
ring. 7 - Conparative Exanple 8 contains |, 8-bis(dinethylam no)napht hal ene,
whi ch i s wornowiloysseef erred to by the trade name " Prot onPEparsge0/027631 -
Conpar ative Exanple 9 contains a hydroxy aniline, which may al so be

descri bed as an am nophenol. The additive here has an al kyl group
containing 15 to 18 carbon atons. 9 - Al exanples contain the sane
conventional OCP (ol efin copolymer) viscosity nodifier at the amounts shown

int he tabl e]'ff;z‘poffhe 'A/Jaln]g{gc@%}?llz ?d%nt}cﬂ a;ngﬁzt t0 Ql’tgzn G892k }:VQY! chth tad}sgéa!aniamunj[ s of
certal n Convigiyh,PRNat,.a kcﬁy&i}ﬁ%dﬁ&r&ywﬁm S Gefr 8 B GhdsY NivdsQFe SHPYENT ENCE.
The addi ti ongle camditi ¥esonldichldese exanples are all conventional additives

typi cal for = 1bWAhiladoihe 8 apabt monl bl ant aral.enpati bility Testing

[ 0060] The |3ubtibtatbinawisdértved@mpabimtdndmsndamaieiyded in Table 1 above are
tested for skealls! perddimamoerash ngilelstiadaredold ealmeenpf T bi ity test. In
the test, a saipbadot Efdanpisr Weliasd oheriig «derl! svrarerdedisrirsniexpgsed t o t he

| ubri cat i ng P8P P eI it Fi6E asgn gyt DY topsieri es drerernel drddriventier at ur es.
The seal, mat®FH" 18 A EBEH BOUH BeteSrE& M SRE (ST N 6XHBEUre to determi ne

anyirrp&gt t xposyre.had on its. i cgl operties, particularly those
ol ated to dUBiseantnat A5 AaRca Haan Ty TespePiot 2| GSHRRE Yene! |
strength andEaupiaine, hehgaditans sbredegich at fohgulsRal someihcahmie MTBRsUr ed
before and after the exposure. A |larger absol ute percent chan?e in either
of these qudwebter p®vidss ghoytrddiochmoRObY/g dge dmr ecomppstionpdndixagipleseldr andiat i on
and so worsep r n gth rds, .L.h l. t.he ch e e | ess
seal degr adazl glﬁlgsgha egss %&%rer g@,hy%ﬁlgt%sSgt?%eagn%}rlég%oar?%g?i B’ﬁggtlﬁeﬁﬁr}at erial
i's W th ishe GaaparifatcaaglplesAl32 Sthapbescdhe: ¢h&Qniigstettainthgdeld@ivies.ne TBN,
usi ng ASTM procedure D2896, and their sulfated ash |evels, using ASTM
procedur e D399051a1 | The &ibrisgtingeil erprsian sumiriged Bhlly 3 sbare #atestsdal and
the results i i Tahl : - I ihility
Testi ng. Result SFOURIT AL by PR S TleaiogBbe S Pl nERIRELLN, g
about the sdoeTBNamidisntfated ash. Results of this testing is summarized in Table 4.

Table 4 — Seal Compatibility Testing Results

Lubricating Oil TBN | %Sulfated | % Change % Change in
Composition D2896 Ash in Tensile | Rupture Elongation
D874 Strength Strength

Comp Example 10 7.8 0.98 -31.3 -34.0

Example 11 9.8 1.07 - 304 -31.2

Example 12 9.7 1.00 -333 -31.1
Comp Example 13 9.9 0.95 -414 -67.5
Comp Example 14 11.5 0.98 -479 -76.0
Comp Example 15 9.6 0.98 -64.1 -78.1
Comp Example 16 11.7 0.99 -69.9 - 84.8
Comp Example 17 9.5 0.99 -59.5 -484
Comp Example 18 10.1 1.00 -76.0 - 68.3
Comp Example 19 9.7 0.98 - 66.2 -61.8
Comp Example 20 9.6 0.98 -59.2 -53.1
Comp Example 21 9.2 0.97 -624 -63.5
Comp Example 22 11.3 1.06 -72.6 -73.9
Comp Example 23 9.3 0.99 - 66.2 - 69.8
Comp Example 24 10.1 0.99 -71.9 -78.8
Comp Example 25 9.8 1.00 -76.0 -86.2

20
[0066] The results show that Examples 11 and 12 have comparable seal
compatibility compared to the Example 10 baseline. Comparative Examples 13-25

show that typical amine TBN boosters can supply the same relative amount of TBN
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TBN and received a boost, fromthe am ne additive used in each, of about 4
ng KOH g, except for Conparative Exanple 4, the baseline with no am ne TBN
boost er, wodoOawpsseat i ve Exanpl e 8, which received a boest/uskoiaboisel 2 ng
KOH g. [0062] The results show that Exanples 1-3 have conparabl e seal
conpatibility conpared to the Exanple 4 baseline. Conparative Exanples 5-9
show t hat various am ne TBN boosters, other than the anthranilate ester
additives of the present invention, nay al so supply TBN to a lubricating

conposi tion. Hﬁlweve no the s can_ do. ut _conpr.om si ng
seal corrpatlaﬁ 1 f,n{héasm 5 eﬁtefra(f Wef% rTfhe r%msngi mVFnth(%nﬁ St earrpl es

1- 3 provi de fbhfulaaem,show pgbewaecomﬂ'aﬁlﬁlmpost whi | e mai nt ai ni ng seal
conpati bili tﬁ Addi ti onal Lubricating Conpositions, [0063] An additional
set of |ubril®8@ilng Admidhs roswisabeve slmvéﬁ&ﬁémr?ﬁea? ’d'é‘?nttoél Froyidpes means

denonstrate it i

t hese exanplgggg%gpgngj%érrrgra?gec}iﬁ 8 gﬁ)%%ﬁ%,ﬁgrdgﬂ%wgval % gﬁpagfrﬂ%%nt S by
wei ght . 15Al langihe t MBNeddivpties adlhﬁ@a n identpresht amoention @fcc@ﬁplﬂsaem this

addi tives, including a di s%er sant i nhi bi tor . cka e, g Vi scosity m)dl fier,

and apour pdtAtISHY adiban theprER do sefthicompadds Pyee@e&tﬁ é@%&}eeu%cﬂ |BH; vel y

for conveni epgRe céntdinthet M Ldelivd dazRldifgsi s derivedfromisostearic acid and
apol yam ne. 3 Alkyl Amne A i1s derivedfromtall ow am ne andfornal dehyde. 4

- Al kyl Am r{9068]| s &n timmucrﬁcalldnyﬂa\/camsa'ﬂiydr@hﬂyl sestinent gird hpdroBarhplreen
T/ 12(t 5 t Ex d 24
Tear i o aipGR RS e AR e % lwéawﬁsnmav TS e PR B s a6 an

am ne TBY baegtedlin ththire SHceIREBAM reffds toha gﬂd{) ﬁ)hﬁﬁﬁ‘l}ﬂcddﬁ%sted/@f EaborpiRUNt  of
di spersant supplied by the additi ve package to each t he exanples [ 0064]

Al of the éwémgeegttqmﬁ aghis eatgiched tonthe ﬁ@m@ljaé@rmﬂ the) n@ﬂemﬁbm% iveartEranp o
10, which o
cs Cou(ﬁrg % ?{gpgga_vdge @(r)e r%s%ém%%t%g 30nls q%t réxgs 1%]”3 @90& oost er

provi des abot e conp05| Fon. and
1nsufﬁ01ent to detract from the molecule having a predominantly hydrocarbon

character. In general, no more than two, preferably no more than one, non-
15  hydrocarbon substituent will be present for every ten carbon atoms in the
hydrocarbyl group; typically, there will be no non-hydrocarbon substituents in the
hydrocarbyl group. A more detailed definition of the terms "hydrocarbyl substitu-
ent" or "hydrocarbyl group,” is described in US Patent 6, 583,092.
[0069] Each of the documents referred to above is incorporated herein by
20  reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reaction
conditions, molecular weights, number of carbon atoms, and the like, are to be
understood as modified by the word "about." Unless otherwise indicated, all percent
values listed herein are on a weight basis. Unless otherwise indicated, each chemi-
25  cal or composition referred to herein should be interpreted as being a commercial
grade material which may contain the isomers, by-products, derivatives, and other
such materials which are normally understood to be present in the commercial grade.
However, the amount of each chemical component is presented exclusive of any
solvent or diluent, which may be customarily present in the commercial material,
30  unless otherwise indicated. It is to be understood that the upper and lower amount,
range, and ratio limits set forth herein may be independently combined. Similarly,

the ranges and amounts for each element of the invention can be used together with
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12 these boosters are the anthranilate esters descri bed above while in the
Conpar ati ve Exanples 13-25 the boosters are other am ne-contai ni ng

addi ti veswO[20066788The | ubricating oil conpositions sumecirasdoion2babl e 3
above are tested for seals performance using the seal test described above,
as well as the sanme tests for TBN and sul fated ash. Results of this testing
is summarized in Table 4. Table 4 - Seal Conpatibility Testing Results

[ 0066] The results show t hat Exanples 11 and 12 have conparabl e seal

conpatibility conpared 10 bas aratj ve Exar

1355 show (RS it 4By VD sl SRR, A5 oS TRRL chy SRR Ve
anount of TBbassidthg Bsntialanof aicemas tirrinaldsiba bﬁe@s%céMam@m%atemmtl on,
however these formul ati ons show poor seal conpatibilit [0067] . Al of t he
resul ts abowfcshiBaberiaand Webﬁl@é@ﬁ%ﬂsﬂﬁ%ﬂﬂlpeﬁmp%w eacwzad%at@p suppl yi ng
zero ash TBN to a lubricating oil conposition by using an ashless am ne
TBN-del i vering additive. The present invention acconplishes this
surprisingly without the harmto seal conpatibility expected fromthe use
of many am ne-containing TBN-delivering additives. [0068] In this
specification the terns "hydrocarbyl substituent” or "hydrocarbyl group,”
as used herein are used in its ordinary sense, which is well-known to those
skilled in the art. Specifically, it refers to a group primarily conposed
of carbon and hydrogen atons and is attached to the renai nder of the

nmol ecul e through a carbon atom and does not exclude the presence of other
atons or groups in a proportion insufficient to detract fromthe nol ecul e
havi ng a predom nantly hydrocarbon character. In general, no nore than two,
preferably no nore than one, nonhydrocarbon substituent will be present for
every ten carbon atons in the hydrocarbyl group; typically, there wll be
no non- hydrocarbon substituents in the hydrocarbyl group. A nore detailed
definition of the terns "hydrocarbyl substitu

20



ent" or "hydrocarbyl group,"” is described in US Patent 6, 583,092. [0069]
Each of the docunents referred to above is incorporated herein by

ref er encewOBrRDeprssen t he Exanpl es, or where ot herw se eppiriusealop2ieadi cat ed,
all nurnerical quantities in this description specifying amounts of
materials, reaction conditions, nolecular weights, nunber of carbon atons,
and the like, are to be understood as nodified by the word "about." Unl ess
ot herwi se indicated, all percent values |isted herein are on a wei ght

basi s. Unle§§ g%ﬂe&wﬂse i ndi cated, each chemi cal or conposition referred to
herei n shoul e I nterpreted as belng a comercial grade material which may
contai n the wWastieekimdyispr oducts, derivatives, and other such materials

whi ch are nornmally understood to be present in the comercial gr ade.
However, the anmount of each chem cal conponent is presented excl usive of

any sol vent or di A Hﬂﬁ% t PLESE rcia
mat eri al , un ‘ess OB%H&RISG i ndicat dGSQ§1?gq¥Lh§gB%n e?%?%g§29ﬁaﬁﬁ e upper
and | owels armditive of &geila@nd ratio limts set forth herein may be
i ndependent|y conbined. Simlarly, the ranges and anmounts for each el enent
of the invention can be used together thranges or amounts for any of the
other elenents. As used heregjin, the expgyession "consisting essentially of
permts the inclusion of subs\h es t hat—deAnot materially affect the basic
and novel characteristics of e osi tion under consideration.3568-01-WO
What is claimed is: 1. A conpositiop conprising (a) @n oil of lubricating
viscosity and (b) an additivg of fofrmula (1) wherein X1 is oxygen or
sulfur; Ais -X2-R3 or - R3 r 2 is oxygen or sulfur and R3 is a
hydr ocar byl group; R1 and RZ ar € eanty i ndependently hydrogen or a
hydrocarbon group, or where RL and R2 together form a hydrocarb
The conposi tWRHCIBEX af aXYECE Afselfies A is )< & P& 81 IWhSIfeXulﬁroibe&fﬁ ‘?fgfui}}“’s
has at |eastg®© S 1 ad oget i )
ohosphor us Cont%g aPRARELAYy1SE0EF RY JHORPLRE QERURIGRAGISEY AkirBicn bf )a
hydrocarbon group, or where R' and R together form a hydrocarbyl ring.

|ty

10
2. The composition of claim 1 wherein (a), the oil of lubricating viscosity, has
at least one property selected from the group consisting of: (i) a phosphorus content
below 0.2% by weight, (ii) a sulfur content below 1% by weight, and (iii) a sulfated
ash content below 1.5% by weight.

15
3. The composition of any of the claims 1 to 2 wherein (b) is represented by

formula (IT)

(D

/v\/NH

wherein R', R? and R” are each independently hydrogen or a hydrocarbon group, or
20 where R' and R? together form a hydrocarbyl ring and R® is hydrogen or a
hydrocarbon group.
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bel ow 0. 2% by weight, (ii) a sulfur content below 1% by weight, and (iii) a
sul fated ash content below 1.5% by weight. 3. The conposition of any of the
clainms 1 wo:2B1ovteessein (b) is represented by fornula (I PChse@ion2iq2y R2 and
R3 are each independently hydrogen or a hydrocarbon group, or where Rl and
R2 together forma hydrocarbyl ring and R3 is hydrogen or a hydrocarbon
group. 4. The conposition of any of the clains 1 to 2 wherein (b) is
represented by formula (111) wherein X1 is oxygen or sulfur; Ais -X2-R3 or
- R3 where isgxygen or.sulf ur 1S drocar hyl. group.. 5., The
conpositi on)%f an@l%(gm%ﬁwoémcoflaolfjn%l yloﬂge Rié;‘rlrélls rllatf) %W@%&r& it E%r%s g?prf%?t,egtm'e

addi tive conpangniill)boosts the TBN of overall conposition by at least 1 ng
KOH g; and wherein the sul fated ash content of the conposition is |ess than
or equal to 1.0 % by weight. 6. The conposition of any of the clains 1-5
wherein Ris: (i) a hydrocarbyl groupygontaining at |east 10 carbon atons;
(i1) a hydrocarbyl group containing atf | east one branch point; (iii) a
fully saturated al kyl group; or (iv) donbinations thereof. 7. The
conposition of any of the cl gis 1-6-&herefn: (i) the nitrogen content of
the conposition is |less tha . €rcent by meight,ﬂfii) t he soap content
of the conposition is less|than 5 |percent by meighé,)or (ii1) conbinations
thereof. 8. The conpositio of the clainms 1-7 wherein conponent (b)
is derived fromisatoic anhyty n al cohol. 9. The conposition of any
of the clains 1-8 wherein conponent (ngis derived

5 wherein X' is oxygen or sulfur; A is —X*-R’ or —R* where X” is oxygen or sulfur and

R’ is a hydrocarbyl group.

5. The composition of any of the claims 1-4 wherein the addition of (b), the
additive component, boosts the TBN of overall composition by at least 1 mg

10 KOH/g; and
wherein the sulfated ash content of the composition is less than or equal to

1.0 % by weight.

6. The composition of any of the claims 1-5 wherein R is: (i) a hydrocarbyl
15  group containing at least 10 carbon atoms; (ii) a hydrocarbyl group containing at
least one branch point; (iii) a fully saturated alkyl group; or (iv) combinations

thereof.

7. The composition of any of the claims 1-6 wherein: (i) the nitrogen content of
20  the composition is less than 0.4 percent by weight, (ii) the soap content of the

composition is less than 5 percent by weight, or (iii) combinations thereof.

8. The composition of any of the claims 1-7 wherein component (b) is derived
from isatoic anhydride and an alcohol.

25
9. The composition of any of the claims 1-8 wherein component (b) is derived

from an alcohol component comprising a mixture of linear alcohols containing 1 to 4

22



from an al cohol conponent conprising a m xture of |inear alcohols
containing 1 to 4carbon atons, a m xture of l|inear alcohols containing 2 to
10 car borwatormeilo7ss2m xt ure of |inear al cohols contai ni ngC3/useo16/0emebon
atoms, a mxture of |inear alcohols containing 8 to 10 carbon atons, decyl
al cohol, isotridecyl alcohol, 2- ethyl hexanol, or conbinations thereof. 10.
The conposition of any of the clains 1-9 further conprising at |east one
addi tive selected fromthe group consisting of non- phosphorus cont ai ni ng

anti-wear a ts ash ess p ant s nt i oxi dant s dlflers
e dr cni opnBeinabRd, SRR L TR0 dussPk, SafMecr o« HRGuEh i <

i nhi bitors. nikturé Jrelidrad aidbhol@r@m@d’lmﬁg Atd l&ba@dﬁla'f@nsﬁmﬁﬁﬁﬂutd on [meamri si ng
conbi ning the conponents set forth in any of the claims 1-10. 12. A method

of |ubricatiahkphals sentapmgl 8 doustbem amaﬁ ﬁécylceml,slsﬁtglde%mlwmb ?0 said
engi ne a Iu 5?@%&H&,8 LA ey i sing (a) an oil of lubricating

Vi scosity an an’additive o ormula (1) wherein X1 is oxygen or
sulfur; Ais - X2-R3 or - R3 where X2 is oxygen or sulfur and R3 is a

hydrocarbyl roup, RL and R2 are e dependent|y hydrogen or a
hydr ocar bon @r heprorpppstionrel %%oq%hq @@&Shég g’%ﬂ‘ﬁﬁ ORI AF IRt Peng.

additive selected from the group consisting of non-phosphorus-containing anti-wear
agents, ashless dispersants, antioxidants, friction modifiers, zinc dithiophosphates,
dispersant viscosity modifiers and corrosion inhibitors.

10
11. A method for preparing a lubricating composition comprising combining the

components set forth in any of the claims 1-10.

12. A method of lubricating an internal combustion engine, comprising
15  supplying to said engine a lubricating composition comprising (a) an oil of

lubricating viscosity and (b) an additive of formula ()

X1
A
[ N (D
~
RZ/\¢\NH2

wherein X' is oxygen or sulfur; A is —X*-R’ or —R* where X” is oxygen or sulfur and
R’ is a hydrocarbyl group; R' and R® are ecach independently hydrogen or a
20  hydrocarbon group, or where R' and R* together form a hydrocarbyl ring.
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