ANTHRANI LI C ESTERS AS ADDI TI VES | N LUBRI CANTS Field of the Invention
5[ 0001] The invention relates to anthranilate esters and simlar
materials and their use in lubricants, such as engine oils. The
invention particularly relates to delivering a basic amipe to a

| ubri cant whiP&PeYERi ng and/or liniting detrinmental eff&E&UGHSNIy
associ ated with basic am ne additive containing |ubricants, such as
poor seal conpatibility. 10Background of the Invention [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,
and particul arly ANTHRAMIKIOESTFERS AY ADDITIMES INUUBRICANDS t he
operation of the device. For exanple, engine oil becones |ess
effective during its use, in part due to exposure of 15 the oil to
aci dic and pro-oxidant byproduct s FicldleBthe DsRaggliict s result fromthe

i nconpl ete co tion_of fue] in devices such as internal c¢qnbusti.on
engi gs, whi cmfoﬂ " 2 40 Fpetop Te et én"@%ﬁ?%ﬂ?fﬁ%mﬁé%{af ek
ef fects in thevuediginngicitd, such@glcipthe o8, TRENRAQbISar il kdlatesTtb @elivering
byproducts can oxi di ze hydrocarbons_found .in the |ubricatin i

yi el di ng car boRyPic P ZrigbrieHehil jJusing gudorr B et e E‘g 5t nd
aci di ¢ hydr ocarhamsni¢ akkotibed wia vadc king A8ERyeCRRaRSH OibricMREsuéish poor

deposit problens. [0003] Base containing additives are added to
| ubricants in SFEIEYHeBY Bt rali ze such byproducts, thus reducing the

harm t hey gguse to the | ubricanBaclepsilhdas i InGi@ione o0i |, and so to
t he device, such as an engine, Cﬂet-ﬁaiea calcrym or 25 n%gnesium
carbonat e det ed$f93t s Ky Enqyarthat jubsirepts becopirdess iefeetiye dumedhelr Uipehig &t s,

neutralizing tResSudYPmedy&hingadadifehsRt HetRlicdtieP Aelnsddie, dnudhiteaaly
and the device. However, over-based phenate and sullonapﬁadetergents

carry with t hefPai0 SHRPAES IR Sydrodves aﬂ%n%te ¥dbg éﬂerﬁfiims‘lfl tde¥cn s ior
New i ndustry Uléﬁingﬂ@%néiﬂé oitlb&@5@bs 1a§s¢f@ma&gxegritsqaé,ihgm heab eR@s@t bs
are putting _ever decreasing limts on the anount of 30 sulfated ash,
and by ext disi o he ErgarAL gro By BaRedhofer Shgehpogsimond) fr o
xtremsly dest 1 oo e 30 rh 0 BT TLaonrtl G res L T o0n] e
extrene esirable. ( ( Si

ami ne add tiveéVhéqhélt‘é{?Png Pg-r Hagsp &P%ms?slw]de% H%latm?q%@%%w S erh al
dgg er gent ¢ ibn aP@Ed, 108 WhePén glls oy kveincrhat dﬂcfs oamgiéiht@jé -hydﬁlle&bg%f[ﬂﬁ fo@b?’t |
addi tion of basjc am ne additjves can lea itional detrinen
effects. For ednipprating mééﬂ rhoprglic %quéyé) O’E‘ﬁrd‘”gg‘??éteér Ofse P@dlz"“?
am nes degrgde ahd WeiEREhyASIABBS CanSRBh ToorTRY Bfuk@kbrrosTASSRaDAS Gepdsit Ne
addi tives, such as succini mde dispersants, contain pofyanlne

head- gr oups, wﬁﬁ@ﬁmﬁrovide the source of base to the oil. However,

such ani nes ar guips] i ewast doataGiESAIdERBY ste QHEIAD IR i Sder to neutralize
fluoroelastonerééiseals mat eri al uch as, Viten sagggg This is a

S, .

first step in SW YPERSHFRdATS BRI e thel P10 e adricah sugh as an
failure, such aggiseall, heRkS to WK akviaidh &Nah REgiAE ROfct-BELBRNERANE:r
al so can cause engi ne damage. Gbnerafly, t he base content, or tota
base number?>( TBRBICSHM gprhonpip idetarzents hvedisey visd [ geDe derp deidspayonspes,
such a basic agbigliRe Hebe BRRECHAAA 38 lotRAndBAR MRSIuBri@hOMHd the B&ice.
issue, limting the anount of TBN that can be provided by such

addi tives. [ oogrérvrﬁéf @versbagedn phenateo and difenatre detergants ey with &P pee

base to a | ubrig@aRhncd8r Welah Qlheds@ES b SuIARHEATERLA indafifyaGktdes Br diesel
particular, there is need for basic am ne additives that “deliver

ash-free base ®blpagrers ot librigeiingnil areitiag syoidesensing liméty prithaemennt of
and/ or i mpapri RErRe%sh, GRABRE sl i anl ARAFLVRIYaEM doleRleRS pdPlssiBle in an
2,390,943 rel ates to conpositions conprising hydrocarbon oil and a
conbi nati on of o8t Alspwcepihgsd thejrceehisésnf only 20 [ HoFdGhisteaiersiadestaliat ent
2,369,090 and 3,856,690 relate to |ubricants which are stabilized




invention also relates to a nmethod for neutralizing harnful acids
with anthranil ate ester derivatives as denonstrated by their ability
to boost the TBN of fully fornulated engine oils. It is known to

t hose skille %8 he art that some alkyl and aromatic am nes de rad
f 1 uor oel ast o 12913 W8 s material. Surprisingly, the badidSEH

the current invention cause little to no harmto the seals materlal

[ 0011] The invention provides a conposition conprising (a) an oil of

| ubricating viscosity and (b) an additive of formJIa (1) X1 121 -A
R2NH2 wherei n i.s oxygen or sulfur; -R3. where X2 js
oxygen or sl t (100hqRtEEle SRy e dn B b CaRA G R ot
%2 . carbo B ato rr&r;etdkldetaﬂgdnvmtRZn parfouaalkyl nﬂ&&ﬁﬂmﬁh e Iain]gnés hﬁd@ﬁ@g IﬁaleddﬁoT of

ydr ocar bon gr or n t.o ther fo rocar pyl ,
e and wher GR efiae GRGs Sho RS eeiigny Kecoer el s R Tarar by
50012] ‘tl)'hg anetkim@m tgmoalkyde&d}‘ lslfmd:@fmﬁhﬁd: taln s @dgfwalﬂﬂoftgﬁtsibﬁer&ddédld ve
escri be ein a L her c risin n er

det er gent , eﬁ’é“‘tfﬁg 1 ﬁfs ‘%ﬂ ‘E)étevrcﬁtlslugkb ?’i“gfh&é Bts fRiinreN
delivered to trpezyemmsasadtgrarpsfwmmﬁrbﬁdaddhdurmmm t6 e ol P Ho@Bwk, such

detergent, is greater th .. The In nalso royvi des for, the use
of the additiv §ctf b‘é%"ﬁﬁi’ rB% L €S ﬁi“%ﬂﬁ roplgaproprics seals
addi ti on boost sndidniaisTRNhOfs Vi badlr i THEE iing fﬁﬁf@?@ﬁint @R degradtiog Sdal i S

e e coesBbrdr SR hLB sBLLOREL M bhert . AR oo

cont ai ned ot hiprfériandd agd alPcantadse Eﬁ@iﬂleadaﬁiaﬁe Gdnbﬂiﬂf’ ithe(Hakd Jondeft, oﬁotai

hydr ocar byl cont aj ni gast 12 a h dr.oc

g?/oup con%/al ni ??Qsp = g%]’"éﬂﬁaﬂt %Tehﬁl@&?]ﬁ ? %Sﬁﬁl

?r oup; or hcgn?laﬂﬂﬁ:l tefse fsdaardagxlfadﬁﬁ{l @%ﬁk?h elgtﬁﬂtﬁﬂﬁsisw lighits@ tl@er Qﬂmﬁesf

or a netho eparjng a at | conposi tion conprisin

combi ni ng t he ?@%ﬁt@ﬁ%ﬁgbe&ggg édéi’zﬁ%\?gesasnaell as a xt hod gf

I Ebri cating ﬁn {?(mg]er Nahere afraustd &n aﬂm@wﬂs&hatcdvgpérl zﬁ;%&@e BhRAD Ve iilgréctaﬁt

t he engi ne e rlcatln conpasition _describe ove. tai)e

Descr i gt i orf %g‘jt\)?&}lﬁl% Wgﬁgr?ﬁ%&mf SR PATigYar, r%?fb’%?d?i ntasic\goppe pe

descri bed bel O\Aﬂdiyvﬁmyd@ifvemmﬁ’eé bast ton@gint bill G ithal irRRtasiddRaltégrafation

Lubri cati ng \/scﬁ "H%/’ %)016 One copponent which is used in certain

enbodi nent s of PP TaLorRE ogy is an oil of lubricating

vi scosity, whi cmnaspn mited SRt Phtnta2,BR],BI3 &dEMINto cbi@posiiohdl RbingiadiMe

conposition, trate form.ng.anount, for a 10concentrate.

In a fully for ‘%lrg‘fagtd’nlo 8?1&?:8‘?1? mait’ﬁ’én%ﬂ %ﬂlﬂngl"%?ql@ésu ng viscosity is

general |y [0es¢iuo7j n ¥nffe] SthteQ a2, 360, oeo ardtl 3, 860090 trel @t @@ fubFicanRaihi&0
|caII t.he oi | | ubricating viscosity is

percent by wei T

present in an g’fﬁf%fh'[hz AP 1d@?‘a""“;)“@ﬁii'i‘g"’rii‘fmby wei ght, and often greater
t han 80 per cenqmmg} veighéd Sthtet ReteiGBAIOSEE kedies t&ﬁﬁ]ﬁ@ﬂ]cb@%ébﬁﬁ)hs Qivlirsy
useful in maki n i nventive | ubrkants and functional

i ncl ude ani mal ! f?rPge%aWdle\’}'écﬁetPaﬂﬁt%mEﬁ“P’é upder, Jigh pgdorrancs, %ﬂnd’ltlﬂﬁsr Phis ng

oi IZ such as | Emsaloaga%mimrm@mésssuiamb tf&fbbjﬁﬁ; mirbdﬂi@?én&@dr&ffan enﬁmﬁs

aC| treat ral lubricat s of .the i nic pht heni e
mi xed p?(gaf 19t00g, Ha‘ffﬁtf}?@’ni’f&gt@i&&ﬁr%fh%ﬁrﬁ%m@? Pt H@Y%’Feﬁdﬁ%& by

hydr ocracki ng angichyd Eeh iaf bripitetfl, RIIQERS 6RS. TREE RthBhilkio Ot Mﬂﬁrﬁfﬂg@ed

refined and re-refined m%canﬂge used in the | uybricants of

present i nvent 4Rt WRteRS BAsE 1BRG P%ﬂ%en%q%g%e%lké.%eaam%?xyew@%a

nat ural sour ce sywhtphasimie kddyeses purification treatnent. Refined oils

have been further treated in one_or nore purification steps to

i mprove one or nore properties. Sumynaryof theddgyentoly anpl e, be

hydr ogenat ag, 5 o t 1 THe hrlsell dPen®bn MM QY SNSLiBRI dstelVw1REAhASTe used as
oxi dation. [00201In one enbodinment, the oil of lubricating viscosity

is an APl G oupbricancaddipives)  Theraggigivestef tm sisgent \nvensionGre hgsioamings thaty

supply base to a lubricant without causing harm to seal performance. The present
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derived fromthe hydroisonerization of wax, such as slack wax or a

Fi scher-Tropsch synt hesi zed wax. Such "Gas-to-Liquid" oils are
typically characterized as Goup IlIl. Goup V enconpasses "all

ot hers". [0021]1n one enbodi ment, at |east 50% by wei ght of the oil
of lubricating 5 viscosity is a polyal phaolefin (PAO. Typically, the
pol yal phaol efins are derived from nononmers having from4 to 30, or
from4 to 20, or from6 to 16 carbon atons. Exanpl es of useful PAGCs

i ncl ude those derived from 1-decene. These PAGCs may have a viscosity
of 1.5 to 15

materi al s. qua%éf T&g%}l}l oglo % %Q%Od;r:é@ g%%a?itz Iél maﬁﬁﬂ Xmgiﬁﬁtg%?gﬁrr%g%tse
oil s of a si mgtee derisato®s tag dmmg:@trated dynihetruatelityf tch“bgtbst vihe ch%th;f fdlyge

oils and | ow yis t rane one e nt
oxhi bite b 1dBERRL Bl Raspho oss SRR R e 1P s st amd
(cSt). The ovesmhtic drmiaed a@ﬂﬁdecm@mastancrmyls gatdri. WIShﬁin@ﬁigl.j@ ithitObaaicl

and ot her conpaonents such that the Iuprlcant conposition's vjscosity
at 100C i & 15mingsof fhexuyrgntiinvegtion eaugs Lisly toppharado o] ﬁ@aanatkf i el d
viscosity (Al zgﬁ@ln@éntloﬂggvicﬁs 5%§1§p$$‘tﬁﬁﬁ & g?i%m%%a)Pﬁ ofl of %@)n@g%gc P
or 15,000 cP), such l ess t a- even I'ess. [0023]1n
some enbodlnen¥&$@UWQ(bbﬁpdéﬂﬂﬁoﬁﬁmmﬁhﬂﬁe present invention have a
phosphorus content bel ow 0.2 percent by weight, a sul fur content

equal to or below 201.0 percent by weight, and a sulfated ash content
equal to or below 1.5 percenr! by meigh#, or sone conbi nation thereof
In sone of these enbodi nents, ho content may be equal to
or less than 0.15 or 0.12 or 01 peycent by weight, .the sul fur

content may be equal to or I¢@ss than O 8 or 0.5 or 074 percent by

wei ght, the sul fated ash contleat be equal to or less than 1.3 or
1.0 or 0.5 percent 25 by wei ghtyz0 one conbi nation thereof. In such
enbodi ments t he phosphorus Bont ent be 0.1 or 0.08 or 0.06 percent

by wei ght, orymyn &€ Lo eﬁ&sglfQﬁAoi% 8298 oPeREGALe XY iVBIyaBt or sIFBr and
Anthranilate Esters [00Z4] The present invention rel ates to

ant hr ani 114t e &'sis arhydenearbs] gropp eondeigingiab egst Boearbonortompii R randr R are each

f dt
e o RARLAER AOLHEATE b SoBShE Bonl 1 3ReAEIA e SR R o
(1) xI R Pidxskidgl fingvasd wherei1hd el abdylopératiog visedsityis;a raniral 0ilX2- R3 or
-R3 wh X2 | d hyd
cont ai i ng at0fst T ChrEbR: absREs P arhetape SREPRGRE AU
hydrogen or aieheﬂﬂ;eam@femrhngr nalBr ﬁ,-waareo ristpdarddhedrdetekdenk fhdoe the

Ri m ng a hydrocar bﬁ“{? ri nagl 25 In sone odi ent s the additive may
be represént B! tsravg ‘PFDPOSlFQPfF pudjorphe @N\MWWGF%W RMPOgiHon, fEMR3

are as defined. 3h@ye gh@%@]ogﬁoﬁ? RtcBent, ﬁ@s%%sﬁé}b@;% ENtSe lhb&uaﬂlm

group shown in Fornu 10 Formul be-in the ort
or para posi tirovides|for §1@m§c efrth@dtﬁfilﬁm éﬂsctlh@i hﬁﬂdntﬁis ﬂé" EY bodster pﬂ@s‘fémttlts

i nvention has_.t.he r t r.i ho 7
enbodi ment s taﬁignga%‘o??%g%n’g%&et?gn}}ee%r%%ggﬁ ea%gél OHTUYVL%%)%I I}S)aﬁdﬁ @ ﬁf
NH2 wher ei n ){aasandlgA{@H@ defined as above. 15 [0028]1n any of the

enbodi rrents above, may be a hydrocar byl p contai ni.n t. | east
12 car bort%at d#&131or 'glge mé%{%’fmf@o@’&’r"ﬁjgﬁf‘&t ng&? Bmﬂ?f%‘l“ﬁlég?%?ged herenn,

where the hydrocarbyl group confained within the A group in formula (I), (IL) or

(IID) is: a hydrocarbyl group containing at least 12 carbon atoms; a hydrocarbyl
group containing at least one branch point; a fully saturated alkyl group; or
combinations thereof.

25  [0014] The invention also provides for a method for preparing a lubricating

composition comprising combining the components described above as well as a



group R3 may al so contain one or nore branch points, and in sone
enbodi ments may contain at |east 2 branch points or at least 3 or 4
branch points. In other enbodinents the hydrocarbyl group R3 is a
fully saturated al kyl group. In still other enbodi nents, the

hydr ocar byl group R3 possesses a conbination of at |east two of the
features discussed in this paragraph. [0029]1n other enbodi nents, the
anthranilate ester nmay be described as the 5 reaction product of an
al cohol and a hetero bicyclic aromatic conpound consisting of a

ni t r ogen- cont aj_ni L ng .and._an | Gl . L .

it ogen- cont B REr A s PRl ERhbisbh Bind hBLE suppiving to e
wher e the ri ngnghiesioe labridasing soraposiideidescoibed atoxy.gen atom typically in
bet ween the groups. The aromatic fin have up to four substituent
groups attached to the carbon atob%ti‘&ﬁ‘gﬁéwmg. These 10 substituent
groups may bejghysir oCRhNs pREO RS eatuts ANE cRBBAMHAR Rl 1B Ae&riBELHEOW by
substituent groups on the aromatic ring. A suitable hetero bicyclic
aromati ¢ Gonpouef nos-lingHeillesteataydri de. | n sone enbodi nents the

ant hranil ate Bl SH oﬁﬂ?ﬁfc&t‘{ﬁﬁgcotsﬁs‘? present invention, as described by

any of the formofas above, 15 aertved fromisatoi c anhydride.
15[ 0030] The r[@8bf]i onOoé carpnedtodtic is asdl ib hetdiretebalihenty of the diaclosedt i ¢

conpound may be carried out..in. the presence.of a basic catal.yst, such
as NaCH. [ 0031518610% 15 % o CaMBica ey Ba A aBish Bebe By Th i Bt &

R3- OH wher e Rgndusit, Forty1gb@0ar dyilpoSition! dr aba selémeet RS ambiintSae

enbodi nents the al cohol and/or the R3 group in the alcohol .is chosen

to i npar tlloi | cogeanisiel fnta fully forpmalatad lubricapio thg ofl of Mpricgipyg viscosity 1s

2010/ 107882P %ﬁp ; : SE, LIELS 58 B&cadi gohol
used to pr epa%gél t e@%ﬁ%ﬁ?ﬁ?gﬁaﬁtgfaqmﬁ%g&i s: am gtﬁreﬁc gf

| i near al cohoWweightheFwitafy, tht obhblubrieedig eisaesily is Hreset i an2moentkd 7530 t o

6, or 8 to 10,carbhon atong. | ioen used to
prepare the agdfﬁe “ie\l}{;b}f ‘g?lggte%ri/ O%gggﬁg@%ﬂ rgﬁgg%g?ttbgﬁ%e%hg??@%pti onal |y
Wi th one or n@igosifiolr anch points such as isotridecyl alcohol and
2,4,6,8-tetr yl -nonanol. ; 2- et hyl.hexanol ; .or conbj nati.ons .

Cher cor . T OORLA enbainai woi Fumliiee o sadt Wb Ao Fivdensh -
to 18, 4 to Iy infiulPantRalCilk RANvaictBF ARMs FBY aOmirdei hbkioahe s kudt ed
herein may be used in conbination wth one another. [0033]1n song

embodi ment s t#diggidashelevndly apdsahyaptipaed ackintosiedmingeblupdsading odpof
additive is: : A : ' '

al cohol s mher%e?ﬁgﬂgkf%gé%’lﬂgﬁfﬁawylr%ont a?ﬁh%mf%dﬁ%kggr o%nwgitcg?r%ybe

2- et hyl hexanofurthemrefedibyhatioonsking endlnfdreimishing groegesser enbodi nent s,

t he al cohéyn u®8f8r]i s 2,4,6,8-tetranet hyl -nonanol, a m xture of |inear
al cohol s er e al cohols may contain 8 to 10 carbon atons, or
conbi nati ons [begjeof Untefingd, rdflned bhdre-efthaidiilzent 5e usel én thalubriamits aftthe
ester additive is l15deri v%d fro 1%4 F6q,08-tet_r th%lﬂ- nonanol_.1

[0034] I n sonePtetBbayeenes Uprdingdhpifiyan hosg ebiadugdediregiiyfrem pdiefeal §aes e g
fromisatoi c gaRyeEi-ger ARicAfrtGahak. IEHNBOBR Havs DO fBithd Sre@bd in one
2,4,6,8-tetranet hyl - nonanol, a mxture of linear alcohols where the
al cohol s may @oneraipnrification stepsciailpieve Y, M@e prdpgitiae x Bify|can.dpr

conbi nat i .gns reo I r, - i: : Lk S
derived fﬁr)égm %}Jsagltpgei’ ée %Cﬂ%%%lh%% rgﬁg&ﬁlﬁgggglﬁg{hﬁgﬁt %}ﬁpd %ﬁ%ﬂo&f&éﬁgﬂa/ or
a mxture of [00Bp@ar E erhlalbedineat,¢hd dieofdilwrahihgsvismyitycisat APl Goupdl, 10
carbon atons. [ 0035].The hrani) at g ester.. addi.tives of .the invention
may be pr esendquﬁ hé"“rﬂj@pbﬁ%ﬂpl g%@’ﬁ?ﬂ)‘Bé‘? 1}’6’ﬁ§“’ftﬂre§%ﬁﬁﬁsﬂﬁqg o

del i ver speci §hgod@iBiths o ts GiBbbs RIS G V) etheltedro Wassifitafbdtektablished
enbodi nents, used in conbi nati on with any of the 25 enbodi nents

descri bed abolethe 7% BagriOH inverchrmgeabiliy Cdstinesi Graun Bhotlscapiepg= 0.03
composi ti g abe enPeuifh Ind 3 98 pQoerft sOuRftk Ghdhavd¥h MR n® JTS 0. Bloup

11 oils have a viscosity index of 80 to 120 and contain < 0.03 percent sulfur and > 90

percent saturates. Polyalphaolefins are categorized as Group IV. The oil can also be
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are well known to those skilled in the art. Patents descri bing
techni ques for making basic netallic salts of sulfonie acids,
carboxylic acids, phenols, phosphonic acids, 25 and m xtures of any
two or nore of these include U S. Patents 2,501, 731; 2,616, 905;
2,616,911; 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 conventi onal
detergents may be used in the conpositions of the 30 present
invention in } i ne t i i d

descri bed abSggggigaé&@?@M#%Qg%%%m%%ﬁgg?%éﬁﬁég%ﬂ%&ﬁ%gﬁggIﬁﬁégsnwp“m
ant hr ani | at e systhesizeddelixt iSnels “@éd-toviaqiidt ois aregprelly ceeadtidriaed su@doup II1.
convent i onal itrggen-contathn additives wthout creating the
detrimental effeRtsFHEDSEEuA Pgmﬁring, for exanpl e increased seal

degradati on. [p£40] ABdinkicomalinkef) ¥EBist S1a by GRIEN0 BEME il BRlubEEatged i n
preparing a | ubricant according to the present invention, for

i nst ance, St hod®oslds erokyalphiqlelasPNP)5 Tepistlby B8 nofyatphaelatinscag derived

| ubricant. Cr I C [ -\

fol |l ow ng co&%@??h@%ﬁ%@%@rﬁ)&gbﬂﬁgtfl%%fg K%odtﬁqgfé C%% I|1Iat|0\1/nes' i's
a di sper sant .Expinppeof asfid FayQs ingiide tkosswierived frdre 1fdeedng. Ghedeli?yGsoaat s
and include primarily. what .is Wi shl - e di spersants and
ol yior i o i Skt Euiedit R seS ST I ROBT: PABSERERGITEr 2o by
a pol ar groumydfdgetdachae:idi® a relatively high nolecular weight

hydr ocarbon chain. Typical ashless dispersants include

ni t r ogen-1&ontl893RIng Hiesyilsrod thetrsessniderhaelogy eansseompase ails Grigpingiii n

al kenyl succi.pi.pi SQ..; i nim ' . :
Succi ni mi de di's %@%eﬁléﬁlﬁﬁw@% ﬁ;glgo es%:ar %@ﬁnﬁ@ﬁ&%@@%gyé%gg oils.
4, 234, 435 andn 3nd #Ab@HBRentAthe bH exhibitas B005E kasnlatis sisdispef §ant td Sohilgh

nol ecul ar wei ght, esters re .by .15 reaction of .a hydrpcar by

oyl ot o et st ~rnORGRA f8u P h2nb ST R Bt efeitaR il o
pent aer yt hri taaH ot c6@pOMdne suchuEd tikBlBidaat SondpRithASCTkORHy b1 010CEs
detail in U S Patent 3,381,022. _Another class of ashl ess di spersant

i s Manni df basesl.5 'hiber bt er 2mayises andihe Sroakiisld vissasy bySTMeD-2983)
condensati on of j I I j : I tl e :
an al kyl ene 631’“&@?‘# fﬁgggékﬁ%qa(ﬁ&m%@ﬁy e c@ﬁégﬁ%é)é}ﬁ;é g?’ﬁgﬁﬁjdge%lgs gﬁgrpngé
are describedaiy)emat £ofRkai | in U S. Patent 3,634,515. O her

di spersants i de polyneric di spersant additives, which are
general ly hydPERElr bolf-SHEERagd T s s Do o e pgrea mvention bave o
functional i t phb@horRabhtest ZRAY S.2REN e MrAsderd satfhifontddt §¥a1 Bk BEBY-
Di spersants can al so be post-treated by reaction wth ani/sof a

vari ety & agehpascenhhpiigighhasda giliatadrash coment egnad i @relow 1.5 percent by

di ner capt ot hi.adij I Ao i ] ,
car boxyloi C acv?%%ﬁzﬁfgﬁ%gg@%%%ﬁ%rﬂ*ﬂégﬁ t}ftii gﬁng{ﬁg?@é%@%g%lﬁ%h{rg?@gs
nitriles, epghbsiksrusisontent wgnpoynady onlesk thiro® phor W2 coirp pemels by

Ref erences det ai,l.i ch treatment are |ist i n, U, Pat ent

h6ea 405, TREHRETE el U eaP % ptlsthl s s T s B iRy,
typi cal ly be vwlijt@, the swigiihish peitet itay beleqdal o 6:deR.than30P 6 L6t 0.5 PErcéntO
to 8.0 percent, all expressed on an oil-free basis. n%S](‘)¥04§I%Anot er
conponent?di s bV Rt GEPEE R IDIRAEGTRFERN S S‘éﬁ’ﬁ‘c"@%%ég%e BfBhgsphorus

ant i oxi dant s, copfhGHayBY0.¢ OFDDB 8£0.96 Betkd: b5 WRSIHE L g HRB&AA 0.06 of 0.08
containing 2 or 3 t-° butyl groups. The para position may al so be
occupi ed by aetpputrtpoaeibhtt group or a group bridging two aronatic

rings. The |atte ntioxi.dants are described in greater detail in
U. S. Patent M@%ﬁ%@&q&xi dants al so i nclude aromatic am nes,
such as nonyl[gbzd di phepytaninventictBiates anhithoahiliae tSerk Aad sigidlar additives,

sul furized olefins, titanium5_ conpounds, . and ml,¥bdenum, conpounds.
30  all of which are referred to herein as anthranilate esters. These additives may be used

as lubricant additives and include those described by Formula (I):



10 include borate esters (including borated epoxides),

di t hi ocar bamat e conpounds, nol ybdenum cont ai ni ng conpounds, and

sul furized olefins. [0046] O her additives that nmay optionally be used
in lubricating oils include pour point depressing agents, extrene
pressure agents, color stabilizers and anti-foam agents. One or

nmet al - cont ai ni ng detergents, as described above, may al so be

15i ncl uded. [0047] The foregoing lubricating oil additives may be
added directly to the base oil to formthe |ubricating oi

conposition. In one enbodi nent, however,; one or nore of the additives
may be diluted with a substantially infét, normal Iy liquid organic

di luent such as mneral oil,Rrsynthetic|pil, naphtha, alkylated (e.g.,
C10-C13 20 al kyl) benzene, to to forman additive
concentrate. These concentra E contain fromaboyt 1 to about 99

percent by weight, and in on¢ enbodinent from about ¥10 to 90 percent
by wei ght of such diluent. Tie,c ntrates nmay be added to the base
oil to formthe lubricating ofNgorposition. [00481ln sone

embodi ments the | ubricatingRtonposi Hons of the present 25 invention
comprise at |gasl, ong, aggbﬁ bVRIAELELEA R P IR BEerd HOUPGRE5 b Sl i0arff
nonphosphor us-cont ai ni ng-anti - wear agents, ashless di spérsants,

ant i oxi dant s, R¥ isiadtyidowarhytgioip ceytainingt dhasthi 2ogsiephana sy’ ad®’ are each

corrosion inhibitors.. [[0049] The lubricating conpositigns 2t he,.
present inverl “i?ﬁmiﬁ&?yﬁ%( we Oﬁgekfygf Ca%%&l gg(fupgggé”f%glre h%lﬁgg‘, e FERgo s
7, 8 9, W qbngﬁﬁamgmncﬁﬁﬁgkgll ot her 30 enbodi nents the lubricating
conpositions of the present .invention also have a squgLeg as ]
content of | 882)hanlnsome epbgdigents the %@F‘E’é AReYRF TREPGRIE bY fo (I):
enbodi nents, the TBN delivered by the anthranilate ester additive,
alone or in 12 conbi nation W th a cofiventional detergent additive,
represents a TBN of at |eastR 2, 3, @r_4 ofsthe overall TBN of the
| ubricating conposition. That N y, the additive of the present
invention may be used as a TBN boosjter and can be agtied to a

| ubricating conposition to ifjcreasejthe overall TBN of that

conposition. In such 5 enbod ntgs the anthranilate ester additives
e the TBN of the conpositions to

of the present invention mag’in
which they are added by 1, 2, 3, 4, or nore units. In sone
enbodi ment s, whesein @t hRzand Ritaee ssglelinedabdie i ves -are present in an

amount sufficf to.b t i td

e itiis dlobs bymf%g% 05%1}%‘? g‘g%“?&?‘gpgheaér{ﬁ%@ggc’élﬁ SRS Pofttula §ID or
10[ 0050] THe pFeswlt (hweyt bom grovitdes pars pogptiosi dy seds lentbpdingnts, the
provi de rel ati vel i,gh TBN.whi l.e maintai.ning the | ow sulfated ash

| evel s, and oatqf}H}V%PHH PRSP HEYGHL%&%rt Yol )'d g&’é‘? e H\éﬁjglpgst‘tf‘qnhgent
government re@ghAt i onssowd dndodimdnkiahs altiviei iy Herrerehicd @y Feahula (11N):
performance and conpatibility. [0051]TQe | ubricating conpositions of
the present invention may have a 15 niftrogen content of |ess 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 | uQri cantC-éesari bed herein may be used
to lubricate a nechanical dg supplying the |ubricant to the
device, and in particular t pvi ng parts. The(#évice may be an
i nternal conbustion engine (ICE), a driveline 20 conponent (e.g.,
automati c or manual transm s3h0A4 g-eégFox, differential). The ICE
that may be | ubricated may include gasoli ne fuel ed engi nes, spark
ignited engingﬁmeﬂbggﬁhA@ﬁghaﬁ%dagggggpssion i gnited engines,

t wo- stroke cycle engines, four-stroke cycle engi nes, sunp-lubricated
engi nes, fael 028 i cit edy exighaesbodimentsatbayasRi undyelic anbydresbyhagtpwe

engi nes, 13 | cat e dapisaibayas ¥ ustietc angyd
| oF mmy be. ongiigabe A2 athel AR Bt PRy € St peopB e eRtE

group R? may also contain one or more branch points, and in some embodiments

may contain at least 2 branch points or at least 3 or 4 branch points. In other



15 [ 0055] Conpar ative Exanple A-2: Synthesis of 2-Am no-benzoic acid
decyl /octyl ester. A conpound is prepared follow ng the procedure of
Exanpl e 1, except that 226.8 grans (1.56 noles) of Alfol 810TM (a
comercially available mxture of C8 to C10 |linear al cohols) is used
in place of the 2,4,6,8-tetranethyl nonan-1-ol. The m xture is
filtered and cooled to yield 368 grans of the product, in 20 the form
of a brown liquid. The product has a TBN, as neasured by ASTM D2896,
of 188. 100561Conparative Exanple A-3: Synthesis of 2-Am no-benzoic

acid 2-ethyl - %wgg 3i; f ,Ag
procedure of eébg)%eg%%ﬁg%@pt t atﬁ B g‘oéé%ﬂglﬁ’gﬁt%&?ef%éj : %Mlug's)lﬁ gc}? tother
2- et hyl hexanambiogimesisg terhydtogebybgrouh & Poghe®eBa c@Bbination of at least two of
tetranethyl-qgngp-[-g%. TQf.q¥xture éﬁ filtered and cooled to yield
339 grams of THEBFSLTEESet N PHRE*PEFRof a brown 1iquid. The product
has a TBN, byjoéf9]M D28Q8er @hbotidBentd, s iagtdniigre GAmp asdyt bodesclib&bdy Tikre

additive prepared in Exanple A-1 is blended into conventional fully
30 formul &t edeactiop aredasteian alephpl a4 hgjerginiychiegmshie campousd\copsipting

conparative 8 SO r i1l Alohanal
Ful Ty for mal SE TGO 0 i B S e
2-12). [ 0058]JuEhkasegiousr dtctiei hgndid podinnes pnd shisrecthe ringoals@icantpins $n

h ul fated ash and.t ypi. LB
than 1 percen g@nﬁg%%$%$%9ﬁ29 F%% #gg%F%gPﬁgéggﬁ%sg@ﬂ%@@%@g@ﬁbgme

t
addi ti ves suéﬁd

ant i oxi dant s raneluped fooe aubstBROLbEs attdciedas thEDRrtn afdrhs Bf the idg. These
exanples in the table bel ow | ated so_that t e.aninﬁﬁTBN 5

re for
boost er p¥eseHbstitiesy Spars 51%33(3 hyydsges BUpy  (heng FEPafimepl st TE i,

except for Coppafiaht gfbu%?:(afm)lﬂfe Srodlc Dar At duisolEXRIR idclic aromatic
Conpar ati ve Exanpl e provi des a boost of about 2 ng KOH g instead of

4 my KOH g t compeunsiis isgioic anbrgids tIn 6pme epbyshiments the apthagnblats cater adglitive
basel i ne exanpl i.0s:.no 1 I Vi
booct 1 tno Tl pepft BldRoPa BT B ARO0P4E odfits 80P MR Ak

exanpl e i s susawere eedriteel ow i n Table 1, where all values are percents
Lubricati

Companent e 1R, B Becsbie el Sope 750 A RS prgh ReafipaBh Sameapdy
Ex 7-' Conp EXaybhelarfedox: B tRapRsddtd of o/vusik cAthlyét, such as NaOH.
[0031] Suitable alcohols may be described by the formula R*-OH where R? is a
hydrocarby! 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.

20
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[0032] In some embodiments the alcohol used to prepare the anthranilate ester
additive is: a mixture of lincar alcohols where the alcohols may contain 1 fo 4, 2 to
10, 3 to 6, or 8 to 10 carbon atoms. In some embodiments the alcohol used to
prepare the additive is: decyl alcohol; tridecyl alcohol, optionally with one or more
branch points such as isotridecyl alcohol and 2,4,6,8-tetramethyl-nonanol; 2-
ethylhexanol; or combinations thereof. In other embodiments, the alcohol used may
contain 1-24, 2 to 18, 4 to 14 or 6 to 12 carbon atoms and any of the alcohols listed
herein may be used in combination with one another,

[0033] In some embodiments the alcohol used to prepare the anthranilate ester
additive is: 2,4,6,8-tetramethyl-nonanol, 2 mixture of linear alcohols where the
alcohols may contain § to 10 carbon atoms, 2-ethylhexanol, or combinations thereof.
In still other embodiments, the alcohol used is 2,4,6,8-tetramethyl-nonanol, a
mixtfure of linear alcohols where the alcohols may contain 8 to 10 carbon atoms, or
combinations thereof. In still other embodiments, the anthranilate ester additive is
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 2,4,6,3-tetramethyl-
nonanol, a mixture of linear alcohols where the alcohols may contain 8 to 10 carbon
atoms, 2-ethylhexanol, or combinations thereof. In still other embodiments the
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
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,
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Additional Additives

[0036] In some embodiments, the compositions of the present invention contain
one or more additional additives. A suitable additional additive is a detergent, where
the detergent is different from the anthranilate ester additive described above.

[0037] Most conventional detergents used in the field of engine lubrication,
unlike those of the present technology, obtain most or all of their basicity or TBN
from the presence of basic metal-containing compounds (metal hydroxides, oxides,
or carbonates, typically based on such metals as calcium, magnesium, or sodium).
Such metallic overbased detergents, also referred to as overbased or superbased
salts, are generally single phase, homogeneous Newtonian systems characterized by
a metal content in excess of that which would be present for neutralization according
to the stoichiometry of the metal and the particular acidic organic compound reacted
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
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
organic substrate will normally have a sufficient number of carbon ators 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,
and mixtures of any two or more of these include U.S. Patents 2,501,731; 2,616,905;
2,616,911; 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
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
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17.2 17.2 1 - Conparative Exen yile 4 co Haifa no am ne TEN booster

inloss ot herGPZORBEIT (< 2 97,5 veigh ratio n i xtur o SORURRTUBHN and

600N Goup Il base oils. No matter what base oil conbinations are
used, all exanples in this table are 15W40 CJ-4 capable lubricants
in Goup Il basestocks and are conparable to one another with regards

wel ght ati o RS TP SREE o AT, BUEE dyr SRy D
noted, are 15Wsdddégladdti@npabl e |ubricants in Goup Il basestocks. 204
L SPranati ve SHRPLe 5, EenaLn. BT eRle Lty S ks i e
used i n Exanpl égbriband agdrdilietoatht pRschEMvEaDS] ff instance, those additives typically
5 employed in a crankcase Iubricant. Crankcase lubricants may contain any or all of
the following components hereinafter described.
[0041] Another additive is a dispersant. Dispersants are well known in the field
of lubricants and include primarily what is known as ashless-type dispersants and
polymeric dispersants. Ashless type dispersants are characterized by a polar group
10 attached to a relatively high molecular weight hydrocarbon chain, Typical ashless
dispersants include nitrogen-containing dispersants such as N-substituted long chain
alkenyl succinimides, also known as succinimide dispersants.  Succinimide
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 agenfs. 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
ireatment 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-

10



5 - Conparative Exanple 6 contains a typical succinimde dispersant
cont ai ni ng a pol yant he headgroup, thus acting as an am ne TBN
booster. This dispersant is in addition to the typical anmount of

di sper sant S%Qﬂloleoﬁ%?@' the additive package to each of P@'ﬁﬁ?‘ﬁ@wlﬁﬁs'

256 - Conparativ anple 7 contains an anthranilic aci

derived fromisatoic anhydride and tridecyl oxypropyl amne. This
conpound has an am de group attached to the ring. 7 - Conparative
Exanpl e 8 contains 1, 8-bi s(dbnet hyl am no) napht hal ene, which is
commonly referred.to b nanme 'Proton ,

he trad Sponge" 8 -
Conpar ati ve Exafmpl &°YP o#lerﬁaﬁspo }%ﬂ’ﬁlaﬁf)ﬁ@" hP 88’6\%?‘8‘?{0%@1 iU °he
descri bed as argr@@eamidpimp e edomafihengddibe ile?ﬁer hioRidNAS ara Aestikadl iﬁ@fe@tép
containing 15 t 8 on - exa S contain the same
convent i onal O(%aglélfgﬁr' ?“8%%0%%8?-)39%@8@? f‘GO % PROAtiG FmIpgsa such as
anobunt s shown imonglied dphtmylaminel 0 OtheAhhtioRidamep iedude Bulfkreed aklfigs, cmia n
identical amounts of .certain.conventiona itives, ed here
col I ectivel y foPOREHGE ﬁ?:ogybd?ﬂg‘ §W®P%n§q£a%ﬂi§?-v%g5gﬁgq b &gtance,
exanpl es are aldisclossv aibticaingl oibagdipbéiias tonpiidtad 4 Qrolgbddai 40d Cldfr
capabl e | ubri cantt.. Seal Cogpati ilit Test%ﬁgl% {.8060@% | ubricating
oi | composi ti oS ATRRSPTREHR, TyRisplempulh gl Antigridantsuifleef cowse, dengpd ot
per f ?)r mance ]EIS }tllmgspaciﬁct anidaidsht aﬁwtﬁmfwjﬁmtafféﬂti:v&ﬂess, b Sllustrdtive tdig ﬁﬁl@ﬁﬂts a
sanple 10 o uor St oner..c a terial is exposed to the
| ubricating oi |°a‘b§%§-§L?‘t #’ maflértog%p%rrgga’ BHPeIES Yéﬁepéf'eg igppally, more
tenper at ur eld). The ceadntiositarintdy besplest, add kefdn Rehbhaican df s kard e

exposure to determ.ne.any. i ct, the exposure had on its physical
properties, paﬁﬁeé%&ﬁﬂ?@%ifﬁg‘g ndeqvﬁltagaﬁg% good seal performance and

durability. Speei48] calMigsositynémirevesd (#soS bdnadtiglch rafaled WPt BscBkigN@@tt ON
strength of the seal material 15 .}'F.l's nmeasur ed b@f ore,and after the.
exposure. A | atna%rlpv‘%'i%?blvﬁﬁ”%“?%e??:‘g F)chEh 88 meludef g dhe Spmpasiiops of this

quantities is amvehtidi C¥iscosityOfnpgivedtes uvSRE) paBiREY, dhchBG fdlfbdbaRnand
so worse performance. In otR rds, fhe srra,lé,ler, t he change, the
| ess seal dégr £g§ln}° oryptes g@hﬁcﬁﬁ rpgé'f“e@ﬁ?f-‘" b e oHiHH e TeBEaISSe
the material | Sohbikiistifeaess eabrifidt gired-maldc| angddri-spalyBeid) ﬁﬁr&%ﬁ&t@cﬂ
to determne TB’#, i& ng ASTM r.ocedurie D_289?, fnd 20 their sulfated
ash levels, usPNGYASTIrOrGsH fignrepalymays ang pobyplefnivaEMASHBICTERE S ¢ h
VitonTM seal ndioar mdttu@8 &f iihdcSatk hondmersSHNTRY diZBfni AkJRRoBys? The
bel ow. 25 30 Taﬁcg 2 - Seah? Coppatibility Testing Results .
Lubri cating O Fr€ofPYRT IFH cﬁﬁg%esff? t PEPraprird ahpingaRpnsFe9Eining
%Bul fated Adh EB#A1 86 Bhasige diemd exsbt FVSE henabddsy HRamRes dsivdiuRtidie
El ongation St ren]% h - 53.3
pomi depressants.
[0044]  Multifunctional viscosity improvers, which also have dispersant
and/or antioxidancy properties arc 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.
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[0045] Another additive is an antiwear agent. Examples of anti-wear agents
include phosphorus-containing antiwear/extreme pressure agents such as metal
thiophosphates, phosphoric acid esters and salts thereof, phosphorus-containing
carboxylic acids, esters, ethers, and amides; and phosphites. In certain embodiments
a phosphorus antiwear agent may be present in an amount to deliver 0.01 t0 0.2 or
0.015 to 0.15 or 0.02 to 0.1 or 0,025 to 0.08 percent by weight phosphorus. Often
the antiwear agent is a zinc dialkyldithiophosphate (ZDP). For a typical ZDP, which
may contain 11 percent P (calculated on an oil free basis), suitable amounts may
include 0.09 to 0.82 percent by weight. Non-phosphorus-containing anti~wear agents
include borate esters (including borated epoxides), dithiocarbamate compounds,
molybdenum-containing compounds, and sulfurized olefins,

[0046]  Other additives that may optionally be used in lubricating oils include
pour point depressing agents, extreme pressure agents, color stabilizers and anti-
foam agents. One or metal-containing detergents, as described above, may also be
included.

[0047] The foregoing Iubricating 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., C10-Cyz
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
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
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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Di spersant 12.3 0.96 - 76.5 - 70.7 Conparative Exanple 7 Am de
Additive 12.3 0.93 -73.7 -74.3 Conparative Exanple 8 "Proton Sponge"
10.2 0.93 -88.2 -99.9 Conparative Exanple 9 Hydroxy Aniline 12.1 0.97
-73.2 -69.0 whQohAdhe results show that all conpositi arsydsest/edshad
about the sane starting TBN and received a boost, fromthe am ne
additive used in each, of about 4 ng KOH g, except for Conparative
Exanpl e 4, the baseline with no am ne TBN 5 booster, and Conparative
Exanpl e 8, which received a boost of about 2 ng KOH g. [00621 The

results show t haﬁlblﬁe&aﬁnhﬁl 4 baSedibgal estgenaaliic) Q@?&shtﬁé b trtaw SFQipasgad

to the Exanple 4 bas e and Conparative Exanpl es and
Conpar at i ve Exanpi ‘érs‘??)% °s"|’f6‘i?v}EtTll?'ér§P {,@FH’&]}E@%W@PW%OW & 1o saptther

than the ant hr agditind & teSirevengebntion/ 8sy B usbd g aoms %Bstelr BYERh e Iaddermy
al so supply TBN to, a lubricating 10 conpositio wever none of

t hese exanpl es *CUHICBFESHTRPHIRI P RGEIHET @W%?rﬁbrf@élé’lf theb pRzeRopiEPL | fnysuchys

denonstrat ed b)élrﬂ)bcﬁméﬁ§ Uhd Snthrhila@ORier &ﬁﬁtweﬁmatﬁ@béselat RiventioH 9 tﬂib@ease
same, or greater,_TBN boost whjl e naintaining seal conpatibi

ty.
Addi tional LubrhcERN Afthesemepsitiopbiesvhicl hewas Added nile 2 dnk S %}‘é{mf%fmﬂs
| ubricating comp@shgé b@iﬂ@d}ﬁéﬁs,ﬁh@ﬁﬁhﬁgﬂd’c@ eﬂérdﬁiaﬂfv@s furg-ben: depoassikat e

the benefits of the present invention. formul ati ons of these
sufficient to boost the TBN of the overall composmon to which it is added by 1 to 6
units, 1 to 5 units, or 2 to 4 units.

10 [0050]  The present invention provides a surprising ability to provide relatively
high TBN while maintaining the low sulfated ash levels, and other limitations,
required by increasingly stringent government 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 cmployed 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 att.

Specific Embodiment

30 [0053] The invention will be further illusirated 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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exanples are summari zed in Table 3, where all values are percents by
wei ght. Table 3 - Additional Conposition Fornulations - Inventive
Exanpl es Conponent 220N Base Q| Tri-decane Amne 1 1 Tri-octyl

Am ne Al kyl Imdazoline2 tv @wy pc3rry Al kyl Am ne B4 Succinim de
Di spersants |ley' Am ne Exanple A-1 Conp Exanple A-2 Additional

Addi tives' Conp Exanple 10 79.8 - - Example Il 78.5 - - -

- 1.34 - 20.2 Conp Exanple 12

Anthranilate Ester Additives

[0054] Example A-1: Synthesis of 2-Amino-benzoic acid 2,4,6,8-tetramethyl-
nonyl ester. A one liter, four necked, round bottom flask, equipped with an
overhead stirrer, sub-surface gas inlet tube, thermowell, Dean-Stark trap, and
5  Friedrick’s condenser, is charged with 313.4 grams (1.56 moles) of 24,6,8-
tetramethyl-nonan-1-ol. The flask is purged with nitrogen and warmed to 120
degrees C. 3.7 grams (46 mmoles) of a 50 percent by weight solution of NaOH in
water is added drop-wise over 1 minute. The mixture is stirred at 120 degrees C for
1 hour and water is collected in the Dean-Stark trap. 250 grams of isatoic anhydride
10 (1.53 moles) is added portion-wise, supra-surface, over a period of 50 minutes. The
mixture is stirred at 145 degrees C for 6 hours. 9 grams of Fax-5 filter aid is added
to the flask and stirred. The mixture is filtered and cooled to yield 456 grams of the
product, in the form of a brown liquid. The product has a TBN, by ASTM D2896,

of 150.
15 [0055] Comparative 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-tetramethy1-

nonan-1-ol. The mixture is filtered and cooled to yield 368 grams of the product, in
20  the form of a brown liquid. The product has a TBN, as measured by ASTM D2896,

of 188.

[0056] Comparative 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-

25  tetramethyl-nonan-1-ol. The mixture is filtered and cooled to yield 339 grams of the
product, in the form of a brown liquid. The product has a TBN, by ASTM D2896,
of 188.

Lubricating Compositions

[0057] The additive prepared in Example A-1 is blended into conventional fully
30 formulated 15W-40 diesel lubricating oils (Example 1). Several comparative
examples are also prepared which are also conventional fully formulated 15W-40

diesel lubricating oils (Comparative Examples 2-12).

14



78.6 -

- - - 1.23 20.2 Conp Exanple 13 79.1 0.68 -

Comp Exanple 14 78.4 1.36 - - - - 20.2 Conp Exanmple 15 78.5 -

1.26

10

15

20

25

30

[0058] These lubricating oil compositions each contain less than 1 percent
sulfated ash and typical amounts of conventional additives such as succinimide
dispersants, over-based detergents, antioxidants and antiwear compounds such as
ZDP’s. All of the examples in the table below are formulated so that the amine TBN
booster present provides about 4 mg KOH/g to the overall composition, except for
Comparative Example 8 and Comparative Example 4. Comparative Example 8
provides a boost of about 2 mg KOH/g instead of 4 mg KOH/g to the overall
composition. Comparative Example 4, the baseline example, contains no amine
TBN booster and so provides no boost to the overall composition.

[0059] The formulation of each example is summarized below in Table 1, where

all values are percents by weight.

Table 1 — Lubricating Qil Composition Formulations

Comp | Comp Com{) Com? Comp Com;z) Comp | Comp
Component Exl | Ex2 | Ex3 | Ex4 | ExS5 Ex6 | Ex7 | Ex8 | Ex9
Base Oil* 74.1 74.7 747 76.8 76.9 68.3 74.4 | 76.0 73.9
Example A-1 27 - - - - - - - -
Comp Example A~ - 2.1 - - - - - - -
2
Comp Example A- - - 2.1 - - - - - -
3
Alkyl Amine® - - - - 04 - . - -
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"

I — Comparative Example 4 contains no anitne TBN booster and is a baseline sanple.

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

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

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

5 — Comparative Example 6 contains a typical succinimide dispersamt containing a polyamine
headgroup, thus acting as an amine TBN boaster. 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 dervived fiom isatoic anhydride and
tridecyloxypropyl amine. This compound has an amide group attached to the ring.

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

8 — Comparative Example 9 contains a hydvoxy aniline, which may also be described as an
aminophenol. The additive here has an allyl group containing 15 to 18 carbon atoms.

15



- - 20.2 Conp Exanple 16 77.3 - 2.52 - - - - 20.2 Conmp
Exanple 17 77.6 - - 2.22 - - - 20.2 Conp Exanmple 18 79.0 - - 0.85

9 — Al examples contain the same conventional OCP (olefin copelymer} viscosity modifier at the

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
S additives typical for a 15SW-40 CJ-4 capable lubricant.

Seal Compuatibility Testing

[0060] The lubricating oil compositions summarized in Table 1 above are tested
for seals performance using a standard seals compatibility test. In the test, a sample
10 of fluoroelastomeric seal material is exposed to the lubricating oil composition for a
period of time at elevated temperatures. The seal material is tested both before and
after the exposure to determine any impact the exposure had on its physical
properties, particularly those related to good seal performance and durability.
Specifically, the tensile strength and rupture elongation strength of the seal material
15 is measured before and after the exposure. A larger absolute percent change in
either of these quantities is an indication of greater seal material degradation and so
worse performance. In other words, the smaller the change, the less seal degradation
that has occurred, and so the more compatible the material is with the seal material.
All samples are also tested to determine TBN, using ASTM procedure D2896, and
20  their sulfated ash levels, using ASTM procedure D874. All testing was completed

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

25

30

Table 2 — Seal Compatibility Testing Results

16



20. 2 Conp Exanple 19 78.6 -

2.00 - - - 20.2 Conp Exanmple 21 78.4 0.34 - 1.11 - - - -
Lubricating | Amine TBN | TBN | %Sulfated | % Changein | % Change in
0il Booster | D2896 Ash Tensile Rupture
Composition Present Dg74 Strength Elongation
Strength

Example 1 Ex A-1 12.2 0.95 -56.0 -533

Comparative | Ex A-2 12.3 0.94 -60.4 - 583
Example 2

Comparative | Ex A-3 124 0.94 -60.7 -62.2
Example 3

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 123 0.93 -73.7 -74.3
Example 7 Additive

Comparative “Proton 10.2 0.93 -88.2 -89.9
Example 8 Sponge”’

Comparative | Hydroxy 12.1 0.97 -73.2 -69.0
Example 9 Aniline

[0061] The results show that all compositions tested had about the same starting

10

20.2 Conp Example 20 77.8

TBN and received a boost, from the amine additive used in each, of about 4 mg
KOQH/g, except for Comparative Example 4, the baseline with no amine TBN
booster, and Comparative Example 8, which received a boost of about 2 mg KOH/g.
[0062]

to the Example 4 baseline and Comparative Examples 2 and 3.

The results show that Example 1has the best seal compatibility compared
Comparative
Examples 5-9 show that various amine TBN boosters, other than the anthranilate
ester additives of the present invention, may also supply TBN to a lubricating
composition. However none of these examples can do so without compromising
seal compatibility, as demonstrated by the results. In contrast, Example 1 provides
the same, or greater, TBN boost while maintaining seal compatibility.

Additional Lubricating Compositions.

17



- 20.2 Conmp Exanple 22 76.9 0.68 2.22 - - - - - - 20.2 Conmp Exanple
23 78.50.34 - - - 1.00 - - - 20.2 Conp Exanple 24 78.1 0.68 - - -

1.00 -

10

15

20

20. 2 Conp Exanple 25

[0063] An additional set of lubricating compositions are prepared in order to
further demonstrate the benefits of the present invention. The formulations of these
examples are summarized in Table 3, where all values are percents by weight.

Table 3 — Additional Composition Fornulations — Inventive Examples

Component “‘g' _
i o~ 8
ElE £ 18|55 |8 e |- 1% |3
AENENENE-NE-NE £ E |3
A RENTRERENE RERE RN
X |Z|2|2 (218 8|8 8|5
S |& |E | % < |& |o|d |8 |4
Comp Example 10 | 79.8 | - - - - - - - - - 1202
Example 11 785 - - - - - - - {134 - 1202
Comp Example 12 | 786§ - - - - - - - - 1.23 ] 202
Comp Example I3 | 791 | 068 | - - - - - - - 202
Comp Example 14 1784|136 - - - - - - - - 1202
Comp Example 15 {785 - (126 - - - - - - - 1202
Comp Example 16 | 77.3 - 252 - - - - - ~ - {1202
Comp Example 17 | 7761 - - |222)] - - - - - - 1202
Comp Example 18 | 79.0F - - - | 085 - - - - - | 202
Comp Example 19 | 78.6 | - - - - 1.25 - - - - | 202
Comp Example 20 | 778} - - - - - 200 - - - | 202
Comp Example2] | 7841034 - |111]| - - - - - - 1202
Comp Example 22 | 769 |0.68 | - [222] - - - - - - 202
Comp Example 23 | 785 [0.34 | - - - - {100} - - - 202
Comp Example24 | 78.1 [ 0.68 | - - ~ - 1.001 - - - 1202
Comp Example25 [ 788 | - - - - - - {100 - - 202

1~ AH of the examples contain identical amounts of certain additives, including a dispersant-
inhibitor package, a viscosity modifier, and a pour point depressant. These additives are grouped
here collectively for convenience.

2 - The alkyl imidazoline is devived from isostearic acid and a polyamine.

3 — Alkyl Amine A is derived from tallow amine and formaldehyde.

4 — Allyl Amine B is a commercially available aliyl amine sold as Ethomeen T/12™

3 - Comparative Examples 20, 23 and 24 contain 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.

[0064] All of the examples in Table 3, with the exception of Comparative
Example 10, which contains no booster, are formulated so that the amine TBN
booster provides about 2 to 4 mg KOH/g to the composition. In Example 11 and
Comparative Example 12 these boosters are the anthranilate esters described above
while in the Comparative Examples 13-25 the boosters are other amine-containing

additives,

18



78.8 - - - - - 1.00 - - 20.2 51 -All of the exanples conta'n

I denl cal amounts of certain addi ives, h chiding a dispersant-

I nhi bitor package, a v scosily nodifier., and a pour point

depressant. These additives are grouped here collectively for
convenie 2 - The al kyl imdazotne is derived fromisostearic acid and
a polyamne. 3 -Alkyl Amine Ais derived fromtallow am ne and

for mal dehyde. 104- Alkyl Amne Bis a commercially avail able al kyl
anmne sold as Ethoneen T/121-m 5 - Conparative Exanples 20, 23 and
24 contain a fogescal TREBAZRE 46 cdin?@ﬁﬁ@ﬁ@hmﬁﬁﬂi@l iRiTAGlesd §HRkY amitted
headgroup, thus acting as an am ne TBN booster. This dispersant is in
addition to tiee Sqa}sm%%ma}%@ﬁmgéhe wrkisardeagribed appyre: é?dwﬁl}' a3 e a8ty e
package to e e ol in Tabl e
3, with the 2@23%&a%ﬁ%%%a?‘&?ﬁ?%ﬁﬁ glsg% wﬁllzgiﬁ{(;%ir?{?e;?ns no
booster, are fornulated so that the am ne TBN booster provi des about

2 oo o e compRd 80y chp R AR RO oo B

whil e in the [Comgfiadting ©iFExdims [BSdfaede “aTRhes S| ar & Okdvge in
ani ne- cont ai i ng cgRpdeliéd ves|. Dzé%f)oS] Ae | Ubji Takilg RiptueBIHRSIibA ONS
sunmari zed in Table 3 above |are test qgg#10r | Se@kfgtRer f OF MERRBHSI NY
the seal test gﬁﬁ&;Fiﬁﬁﬁwi PVIE, 78S Tl { oS | Ne Bpge (ests gy ¢TBN and
sul f at ed ash.Resylts of Hs—gest TNy S Stmma Dﬂcd T Tabhe
| - <an E‘-&@m lc?-‘]bl: M 3 1) ot 10} P B B\'IZ
5Table 4 S SOt 1 Ty StH1g SuytS ||\,aL|||g
CO i i i I]Z fog' /\cq g 0/ Phézzg 1 Tonci n1C+ rond
rrposl tl On -I o T o L4 A TCAT T rerrori U bll\Jth

% Change in R I&W J];’r ilond%8: ¢ bng 8BS Cofp Eégz el 10 é75

Comp Example 14 11.5 “0.98 -419" -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 -48.4

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 - 62.4 -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 0.59 -71.9 -78.8

Comp Example 25 9.8 1.00 -76.0 - 86.2

{0066]  The results show that Comparative Example 12 while having an
essentially equivalent % change in rupture elongation strength to Example 11, that
Example 11 also has the lowest % change in tensile strength and is the best
10 performer compared to the Example 10 baseline and Comparative Example 2.
Comparative Exaﬁpies 13-25 show that typical amine TBN boosters can supply the
same relative amount of TBN as the anthranilate ester additives of the present
invention, however these formulations show poor seal compatibility.
[0067] All of the results above show that the present invention provides a means
15  of supplying zero ash TBN to a lubricating oil composition by using an ashless
amine TBN-delivering additive.  The present invention accomplishes this
surprisingly without the harm to seal compatibility expected from the use of many

amine-containing TBN-delivering additives.
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0.98 -31.3 -34.0 Exanple 11 9.8 1.07 -30.4 -31.2 Conp Exanple 12 9.7
1.00 -33.3 -31.1 Conp Exanple 13 9.9 0.95 -41.4 -67.5 Conp Exanple 14
11.5 0.98 -47.9 -76.0 Conp Exanple 15 9.6 0.98 -64.1 -78.1 Conp
Exanple 16 11.7 0.99 -69.9 -84.8 Conp Exanple 17 9.5 0.99 -59.5 -48.4
Conp Exanple 18

[0068] In this specification the terms "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 composed of carbon and
hydrogen atoms and is attached to the remainder of the molecule through a carbon
5 atom and does not exclude the presence of other atoms or groups in a proportion
insufficient to detract from the molecule having a predominantly hydrocarbon
character. In general, no more than two, preferably no more than one, non-
hydrocarbon substituent will be present for every ten carbon atoms in the
hydrocarbyl group; typically, there will be no non-hydrocarbon substituents in the
10 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
reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reaction
15  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-
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
20  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,
unless otherwise indicated. If is to be understood that the upper and lower amount,
range, and ratio limits set forth herein may be independently combined. Similarly,
25  the ranges and amounts for each element of the invention can be used together with
ranges or amounts for any of the other elements. As used herein, the expression
"consisting essentially of* permits the inclusion of substances that do not materially

affect the basic and novel characteristics of the composition under consideration.
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10.1 1.00 -76.0 -68.3 Conp Exanple 19 9.7 0.98 - 66.2 - 61.8 Conp
Exanple 20 9.6 0.98 - 59.2 - 53.1 Conp Exanple 21 9.2 0.97 - 62.4 -

63.5 Conp Exanple 22 11.3 1.06 -72.6 -73.9 Conp Exanple 23 9.3 0.99 -
66.2 - 69.8 Conp Exanple 24 10.1 0.99 -71.9 -78.8 Conp Exanple 25 9.8

1.00 - 76.0 - 86.2
What is clarmed is:

L. A composition comprising (a) an oil of lubricating viscosity and (b) an additive of
formula (I)
x‘f
-
\\\ X
I @
~
AL
R? \\\"'::>\\P¢}12

wherein X' is oxygen or sulfur; A is —X>-R> or —R® where X is oxygen or sulfur and R is
a hydrocarbyl group containing at least 12 carbon atoms; R' and R? are each independently
hydrogen or a hydrocarbon group, or where R! and R? together form a hydrocarbyl ring;

and wherein the o0il of lubricating viscosity is a natural oil.

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.

3. The composition of claim 1 or claim 2 wherein (b) is represented by formula (II)
O
R ll--——~c3 R3
\\\\ X
{ an
-
AL
R2 \’XNHZ .
4. The composition of claim 1 or claim 2 wherein (b) is represented by formula (IL)
X1
G—A
(111}
NHz
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conposi ti un S| k: hat | ]{rg% X & Likd g
conpri si ngﬁ( a) %%negyﬁfa %fgﬁ};ualrh? g?ilng \E}li {:502%%3% a éﬁeﬁgg)&gfn%la% [ %eé of
formul a (19aid engitdddubvivatieg conépositonerypgasing (a) suloflwf fubficatmg-vscBS tyomd (K3
where X2 is ygen.or sulfur and R3 is a hydrocarbyl group containing
at | east 1@%&%8?%["‘8}?@;({”% and R2 are each independently hydrogen
or a hydrocarbon group, or where RI and 12.2 together forma
hydrocarbyl ring; and wherein the oil of lubricating viscosity is a
natural oil. 2. The conposition of claiml1l wherein (a), the oil of
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NH2 5. The conposition of any one of clains 1 to 4 wherein (b), the
additive, is present in an anmount sufficient to boost the TBN of the
overall conposition by at least 1 ng K@H g; and wherein the

sul fated ash content of the gonp05|t| is less than or equal to 1.0
% by weight. 6. The conmposfXion of any_one of claims 1 to 5 wherein
R3 is: (i) a hydrocarbyl gro i ng at | east one branch point;
(ii) a fully saturated al kylll group; or (iii) combigptions thereof 7.
The conposition of any one h i 1 to 6 wherein: (i) the nitrogen
content of the conposition i Ie than 0.4 percent by weight; (ii)
the soap content of the co T%S | ess than 5 percent by weight;
or (iii) combinations thereof e conp05|t|on of any one of
clains 1 t‘.@he‘temﬁ@meoxygemnpmhbnm (sb)X iR’ ateli wédrﬁx%moxm@wsulﬁmhyﬂﬁwe

and an alc The ¢ Si f _any .one of

her ai n conBOREAEY} BPSF SRR abiery Sieafo HOBR 20p osret CompPeINg
i sotri decylydagenlph hydrbearbérﬂ\ BropG0Fhdid RN abd RARYeDBE @ Lhyird@rbl] iiag?
further conprising. at_ |east one additive selected fromthe group

consi st i ngdfWhsEH (3R 68 pRBILEStEETisaPHiviY2 B¥fial Qibar  agents, ashl ess

di spersants, antioxidants, friction nodifiers, zinc dithiophosphates,
di spersant viscosity nndifiers and corrosion inhibitors. 11. A

nmet hod for preparing a lubricating conposition conprising conbining

t he conponents set forth in any one of clains 1 to 10. 12. A nethod
of lubricating an internal conbustion engine, conprising supplying to
said engine a lubricating conposition conprising (a) an oil of

| ubricating viscosity and (b) an additive of formula (1) (1) R2NH2
wherein X1 is oxygen or sulfur; Ais -X2-R3 or -R3 where X2 is oxygen
or sulfur and R 3 is a hydrocarbyl group containing at |east 12
carbon atons; Rl and R2 are each independently hydrogen or a

hydr ocar bon group, or where RI and R2 together form a hydrocar byl
ring; and wherein the oil of lubricating viscosity is a natural oil.
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