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amouit of° a gega%qn%;se stwég'g'ﬂ'[g'mni ng a itive m%% a
phosphorus addig¢iiyve conpl ement 30a8d a nitrogem@ky tive conpl agens, in
proportions such that the conposition possesses a weight ratio of sulfur to
phosphorus in t(id)r ange of 5:110e8d0:1 and a wEgitt rati o of AoEESgen to
phosphoryg in the range of 0.05:1 to 2:1, said base oil additionally

cont ai ning a mi(ddr +ef(Bddti ve aRBuf® of : 20 39180 at | east oA@=4Pl - sol ubl e
succi ni mde of ¢t formula [er 30 wherein [err]. is an al kyl _or _al kenyl
group havi ng arf rage of 8 tEJLSﬁOcar bon atorﬁso"(7r9r ef erably 1283'5%car bon
atons), and each of R2, R3 and R4 is independently, a hydrogen atom or an
al kyl or 7al kenjhother entpdimantioniyis dnveraivie’s agearof canfpoditan akhdtingla Maj6riaMdurit b gear sind
(i) at | eastesentask tnoebvings sifuredditvecoyiplemerd @phaspliorus@ddtyefpapienkmdandd iibgerdditivg
reacting at domplemend incproparisrsistahttieatithg Bomposition porsesser sovedpbirhtivtof suifur dogphindphorig ih tha
reagtant sel™@9e6H5:1 fodfy! Ehka wrigtistic o mitoganitmghosshorisin thavamue oh@il4: Tig 2t salddast oil
one pri mary Aty SpaiRRg aAngs gifestive@morntof he nol ecul e (b) at | east one

al cohol , #and ( @atigast enersi-solubjesycdpimidenf thefamuly) t he conponents of (c) being
reacted with such substituted succinic acylating agent(s) sinmulta- neously
or sequentially in any order, and rea®; n@ the resultant product with a
boron conpound to form said boronated |car Hoxylic derivative conposition
such subgfituted succinic acylat ifhg 'aiem &) _having a sub- 40 stituent
group derived from pol yal kyl ene havi nd a nupbér -a¥er age nol ecul ar wei ght of
500 to 100, 000; said gear oil corﬁ:ﬁosﬁ on%ei ng devoid of any

met al -containing additive conponent. Tthe dil as it is used may, of course,
contain netal which, during service, cuful ates in the oil because of
frictiong wear or corrosion of netal parts. Component (ii) in the
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Other embodiments and features of this invention will be apparent from the ensuing description and ap-
pended claims.

~ Component (i)

Compounds of this type are known in the art. For example European Patent Publication No. 20037, pub-
lished December 10, 1980, describes their use as friction reducing additives in crankcase lubricating oils and
55  in gasoline and diesel fuel. See also British Patent No. 1,111,837 published May 1, 1968 which suggests their
use as ashless dispersants for engine oils and as rust inhibitors in a variety of lubricating oils, including engine
oils. The synthesis method described in the European patent publication is deemed superior to that described
in the British patent.
As noted above, component (i) can be a single corripound or a mixture of two or more compounds of the
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formula [err] 10 where [err] is an alkyl or alkenyl or polyunsaturated
group having an average of 8 to 50, ggeferabl an average of 14 to 30, and
nost preferably an average of 20 to F49ME2BLRT at ons and each of R2, R3 and
R4 is independently, 15 a hydrogen atomor an al kyl or al kenyl group
havi ng an aVvierlge of up to about 4 carbon atons. Mst preferably each of
[err] is a hydrogen atom In the nost preferred conpounds [err] is derived
froman isonmerized 1-ol efin and thus i, c@rposed predom nantly of at | east
one group® (usually a plurality of groups) frepresented by the formula [err]
wherein [err] are independently akky+ @©r- & kenyl groups, which nost
preferably are |inear or substantial | yi | inege N Th# total nunmber of carbon
atonms in [err] is of course one |Bss” ﬁhah‘%he 20 ‘nunmber of carbon atons in
that partjcular RL. Illustrative exa eslbf t hese conpounds are given

bel ow. In these exanples (1) the nuner s%B and 4 designate the position(s)
of the substituent(s) on the succinimde ring; (2) the secondary al kenyl

subst i t uent syefi¥, B3R BFaIRN Tl ARl Havild QDS ade ¥ BRS JelorvioTpale
t he COWPOUnd&:itﬁm&mgiﬁﬁfgﬁggpﬂﬁk%fQIﬁ@zbfc%BH - Al ah ooeraJ@&; Dvwf){sﬂ%&'&

| inear olef 4Hy8rofin aBmidF AHEAGIr SRl groS ﬁ%n'a%ebﬂpﬁo@%o@b%&h&@ £ Mot re?efh
Euro- 25 pedath ¢F R, ®andR BlaihgRbged Bom Afthe Mgt plelRfre SRMANAGY B, istelibl fr&h'&ﬂ&drﬁeﬁﬁ@t S
repr es ent t hieolefinlayd thgy iocprdosed prabidniinagtiyfof atmeaktyne §HoupQEa ¥ Slukilitg bf gidups) Fepfasstbar Y
~al k | substyithe fenmula:RsRCHcwtersn Ryasd Ry Erathdbperide @ig bieyn i aikényn@rbupy,| whieh fiost ipitfetkBly
3-oc enyI 4, ate ivearot wpstatiag iineamTredotd Gumber of carbdd-a®eb IRy hrd/Rs tdfigtutse oreil¢ss Hadl the
3- oct eny |20 4-rsmhsriof apsbep ettips is thatbharticwtardRe- 3- oct enyl - 4- but yl succi ni mi de

3- oct enyl - 4- vi Wystrative exaniples efdhege campoungs ard-giypr Befowulo dient exatiples3(3) the numerals 3 and 4
3- oct enyl - 4-9sgignanthapesitonts) pfithpsuliitvent(sinn therpyecininidsi ring:i3) ie secondary alkenyl substituents
3-sec- oct e ny'PD"?FePté WP%‘E@'@M?’H‘?F’G formedyheRaradyeing thy gempraunds from the corresponding iso-
3-octyl - PrELaMyiapfly inierngy) linear olefins by aéﬁ%ceﬁéﬂg'I%G‘?ﬁé”%i‘ it Rcabove-referred to Euro-
3-sec- oct2§/I 33 "' Etl?f' ‘HSHE %‘T"%'}g gg;ff?‘fbs%"eé FRPICEHE@P Allofgrenps resulting from hy-
3-sec-octyl - 4°9p u?F:s“?{FWG °y s§ 4, 4- di met hyl succi ni ni de 45
3-sec-octyl - goﬁgﬂ ,dcgihmdge and the | i ke, and each of the
correspondi ng C QIHRRKL gd RlBhildie® through 50 carbon atons in the alkyl
or al keny} substg_JcHﬁﬁ —ethisdc ﬁ;m;ﬁepom tion. Mxtures of two or nore of any

such conpounds Gajtefl-8RthPes-HsiRbucchimigspeci al |y preferred succi ninm de for
use as corrponents.Jcieﬁ |_u_5utgg@gmmdgantly a m xture of [err] and [err]
secal kenyl succi rsigtenps-viipdecidimigen an i soneri zed 1-olef in m xture containing

(Wt 9%9: 50 [ erscdetenyr@sllylsdecinfide 45-55 [err] 31-47 [err] 4-15 [err] nmax.
1 55 Conponent (3rdcenyFbutergistainirlidec deri vati ve conpositions used in the
practice of thi S-seqvaemyls@rinimide pr oduced by reacting at |east one

substj t ut ed suc@rsa¢-octenghyisapiongsuegrdmitle wi t h (a) ami ne having at | east one

primary or seco ucginimide
8-octyl-4-methylsuccinimide
- 40 3-sec-octylsuccinimide

3-sec-octyl-4-methylsuccinimide
8-sec-octyl-4-ethylsuccinimide
3-sec-octyl-4-propylsuccinimide
3-sec-octyl-4,4-dimethylsuccinimide
45 3-sec-octyl-4,4-diethylsuccinimide,
and the like, and each of the corresponding compounds containing 9 through 50 carbon atoms in the alkyl or
alkenyl substituent in the 3-position. Mixtures of two or more of any such compounds can also be used.
An especially preferred succinimide for use as tomponent (j) is predominantly a mixture of C, Co, and
C»4 secalkenylsuccinimides made from an isomerized 1-olefin m|xture containing (wt %):
50 Cis max. 3

Cx 4555

Cr 3147

Cx 415

Cx max.1
55

Component (ji)

The carboxylic derivative compositions used in the practice of this invention are produced by reacting at
least one substituted succinic acylating agent with (a) amine having at least one primary or secondary amino
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4 ' EP 0 448 207 Bl group in the nolecule, (b) alcohol, (c) a comnbination
of (a) and (b), the conponents of (c%l,ﬁas react ed vmth such substituted
succinic acylating agent(s) sinultan 9 sequentl ally in any order.
The substituted suc- cinic acylating agent contains a substituent group
derived frong'pBlinthe pelerule, @WOEQ)H@PWM'OM@DM(*arth'lwa'lenfeoac) being rea@@! with
10, 000, pr ef WekHypsfituteq syqsiaic agyneg agpntFlInUltenesustyPoseamstialih s apyerfrsThe substityted syc-
i nvention ﬁl%‘ﬂWlat\’)%\?Q‘}E'tW'B?'tsﬁé”'ﬁtbtt’ﬁg‘awk‘@ﬁé"vﬁﬁw Rofyalkepe: ni‘erfgbst"ﬁef‘tQWSPW Maiyalug

succini ¢ 4c G ¥ 10,000 Rrgferally i er meat i on chromat ography in
the manner de g " v fRdn v 3’“94?3 alkeneietiB [ATRAS the substiitedpuccinic
t hrough Col uf atgg a#:’"?@o ".'f"m f:l?% i 'mn qnjta @@yé'ht(?ﬁi”ﬁf"t?' %ﬁ??’lbﬁ‘t'f'n’gs BfelNe-s
‘are those whi'c q{{tga@strﬁ gl ch rcﬁn %e\é\qaractenzeg t"se resencewr h-

thei rstruygt Uiﬁﬁtel b o W& sa'rmo ert Vi

substi t uent QH’IIQH@TﬁiepUyM nUHich tHeQ Béf‘tu are ed%) h¥r§ ﬁﬂ' ﬁeg e-he
substi tut ed &aﬁmaaraanag@%mya th Sod%b 76, 60! aﬁ. brafafhb )ﬁtfma toa.%/ b- age
ol ecul ar wei gitke)sedonl Q'rﬁu&frmf)lé@mtﬁ@&c&rﬁc g1=&rp mup% aciigdd sﬁ‘uc‘tdi:b the range

of from750 to 5,000. The second group or noiety is the succr nic group, a
group chasacterized by the structure 15 Formula | [err] 20 wherein X and X

are the sane or different p¥ovi ed ast one of X and X is such that
the substituted succinig ac Iat can function ag a_carboxylic
acylating agent. In othér r'c'is at Iea%t dhe of XFATWk3mdst be such that

the substituted acylating agent can esterify al cohols, form am des or am ne
salts wi t2h ammnra or amnes, formnetal salts with reactive netals or

basically r ﬁ’étatsrthec,sa ferarffafgntpt&weled@t'??ét%ﬁgfé aNYPR it ehbat hesubglituted succinic
convent i onal ?‘g 1b8?ty‘°rfg"; g @pgent. ’FPH‘ﬁ%V&‘tse?‘fePfte%ﬂ?feﬁ"%J‘““b°
g@f P 'ats rr‘ﬂe't §°far""teﬁﬁ't§ vr-the'an?nwoqr

transani dat iy nes a,s éa" e pq functions’
as convenfi Oﬁﬁ érc CI jz . %es%%§?;5; qag/téﬁ"%ﬂ‘ﬁ'ﬁ%(f" Wﬁ? oon

- 0- hydr ocar tmed
amroni um or ang, AN JOH ( _h b
SRR o o e sc-pe: e@rtm o e
whi ch i s notgpeuiR idehtir &%ny@b&\kegrb@ WARh |s‘n5t'oﬁé5f e aBSveisHrifcl doliong BE i &ﬁaﬁiﬁﬁa
30 not spr eiétpidveht B rénfifiig Qiobkirde dAldRnglintO4ByI8Eh Rlabtass. PrafeRbig GYlvéver Rbnd X areeach
reactions. &aftﬂita&h)tarbdm\ﬂﬁm&ﬁsofiﬁe%ﬁ%im%gﬁﬁ@céﬂ%ﬁtbr |&&§J9Iaﬁ3ﬂ@$acﬁbﬁ§h car boxyl
functions of tbred&teahsatigiedValinges@ithe @golply | Nt 0 acyl ati on reactions. One of
the unsatisfied valences in the grouping 35 [err] of Fornmula | forns a
carbon-to-carbon bond with a carbon atori’n in the substituent group. Wile
ot her suéh 40 unsati sfied val ence may ., be satisfied by a simlar bond with
the same or different substituentgroup, CaTISbutthe said one such val ence is
ustally satisfied by a hydrogen atom The succinic groups of the succinic
acylating agents will normally correspond to the fornmula 45
. [err] For rﬂﬁr%{"‘“'FI'f°5ﬁF FrERORTIFarkon prpd with @ carbon giam ip Higepkstitrn grpyp. Walethes guch
fromt he‘“brd‘ﬂ trif[gﬂ I 3/b8]satrsf@g|bya ipilar boaghwi |tI(tt|l_=Qesame|ob e”é’f”Ri}'F’f"thH%lamwe
taken toget TR 5 t”h"il’;ucé's“e 'F PRI case 1§uccrfn| c group is
a succinic anhy i (f §§ P - o v '|’1°mc"aé%[fﬁ%°" o the fOME cul ar
succinic acyl ati ng agent need not be the sane, but they can be the sane.
Preferably, the succinic greups will correspond to 5
|
- CH— ¢ —R
| Fornmula II
CHy, — C — R
50 "

rese?tgs&ne eq(l 19%%} al?netal
) fo

wherein R and R’ are each independently selected from the group consisting of -OH, -Cl, -OR” (R” = lower
alkyl), and when taken together, R and R’ are - O -, In the latter case the succinic group is a succinic anhydride

85  group. All the succinic groups in a particular succinic acylating agent need not be the same, but they can be
the same. Preferably, the succinic groups will correspond to



EP O ‘448 207 Bl [err] Formula Il [err] 10 (A

(B)_and m xtures of II1I(A) and I11( B F 3% |on of substituted succinic
acyl ating agents wherein the succi ni 'b 3 are the sane or different is
within ordinary skill of the art and can be acconplished through
conventional pro- 15 gcedures such as treating the substituted succinic
acyl ating agents themjel.ves (for exanple, hydfolyzing the anhydride to the
free aci d or cenol t++ng thehree acid to gp acid chloride with thionyl

chl orvde) and/ or]sel ecting the appropri aje mal eit~q5 funari %‘Jﬁﬁﬁta Eff The
pol yal kenes froftshicle theHsubstit uent gm%u-psca'r’e derived are r?og yners
and interpol yners of [Bol yneri zabl e ol ef nojhoners of 2 to 16 carbon
atoms; usually 2 to 69arbon atons. The inter@olyners are 20 those in

whi ch twg,or nore ol 2% i n nmononers are interpolynerized according to

wel | -known convent i of&? pro- cedures to forni®bl yal kenes having units

Wi thin their structure derived fromeach of said two or nore olefin
nononers.  Thing mixtufe ofMRANREINES). BeebtidndbEdublititdd bR a &R YNB Whereih e BRLKIEGrbshs
t et r apol ymerese thesethetohdiffdrénkie withit\&difedy $kiftloki1arSank £4H Be \Whbof Rishda@hrsudh Sdnvdnt&Hal pro-
groups ane chediresstichaastreatihg tha subafitetsd stiekiticacqiating adeyin ItiRbris&1{es Yfor ekbifiple) hyifdlyding the
mononer s f r canhyaideddithe free goidoy@hledingthe freeacid & dniaeid clidriee ol tyiongT chibida) hd/ok fecting
mononer s chéhe@ppropiate roalgiq or dhatinreactmstspr esence of one or nore ethylenically
unsat urated gr Bmlyflkenes fromyvghieT e substitgent groupstareederived ererimomapolymére hndinterpolywessafr S
such as et hyRolmerzabls elefipmepemersiaf B i 16rsarbon aieshmivsally 2 tathekrbbn glome Tbe igterpolymers are
pol yol ef #hi c,th‘??BWd‘f?EPg” o 8 et THONGMEE P inkerpplygiiFes accorging te walsknpwn canyeationeli pen e
and i sopr en "‘E)F}‘F'k?'}?s ying (el avitbip thelp sirpsiureyderiysd {or pach afseld twadrimoreglefin

ol ef ins; f?ﬂs el k"%%br '?é‘/ opRlymersgte fg?‘\é@’-’é%t%a"%%%imf’ﬁéﬂ‘i‘ the like. The
structure ofpo S nomers ro E% fgfered plytefigisks i n
mononer s ,char acs b t‘?fenwaﬂgl T;I'g rscharggs o

gr oup [ efr ] 9 reés c % O ep emca nsatu ﬂ'ganEﬁ-ef
oo e St ; ;ﬁ?:zaw M et
meri zabl e olppdskre mQﬁK;*ﬁ}ﬁct&@-ﬂ't ‘rjgjpa’@g(t | B&veds, dagﬁ:&ﬁsamé el bikfin M Ig%n b)p

an interaal t@kzefbythe présencs wilGalahbi Mru@t&%%fthér&l-oupgorl zed as a term nal FGPI n.
An exanpl e of such a nononer is 1 ,3-pentadiene (i.e., piperylene). Wile
t he pol yal kenes from which the substltuent groups of the succinic acylating
agents are derived gen- erally ar e hyd ocal bon /bol yal kenes, they can
cont ai n non- hydrocarbon groups suc)r as G Bweral oXY, Iomeralkyl mer capt o,
hydr oxy, $rercapt o, oxo, nitro, halFo, cyano, carboal koxy (i.e., 450 - C- 0
- al kyl 50 where "al I's usually |ower alkyl, namely an al kyl group
contai ni ng " 2k b&w&sﬁ/to fP"EHPlB@VP"%&t‘??n‘é’?e" "éi?rR%lﬁBfﬂ B0pmers pre cplpied kbeyyrormialewil
[err] where b"a'l" gned witly tefpalngh plpfips fopipducespolyaikanes wiieh arehiatetpplraers. Wihew# grsticutahgoly-
non- hydr car"l?aﬁ‘ Qg1 e @Fft%” lagtiied ap bt a rmipgl olefingpd a intargal plgfin, s ueraé\mys-
|nterfere wiPHET B Oquﬁ i "%“’%Fd’éf;icf'ﬁf"@&? UR {PRpHadieas Ge-gRl %‘%"F d% aents.
When present /ﬁ s r :[95" FYegniGpqviating iyod gen-
8r

on olya nes on-h r O (Froups Suc er A 13
nore than am ox9 mtr'zﬁﬁglo c?(i élg)xy( €., UPT.'é] "b% a o loweralky

- C -0 - alkyl

where "alkyl" is usually lower alkyl, namely an alkyl group containing up to about 7 carbon atoms), alkanoyloxy
(or carbalkoxy, i.e.,

0

I
alkyl - ¢ - 0 -

where "alkyl" is usually lower alkyl), and the like, provided the non-hydrocarbon substituents do not substan-



al kenes.” Since the pol yal kene can contain such non-hydrocarbon
substituents, it is apparent -that tFﬁ gjtfef;g 5 nononers from which the
pol yal kenes are made can al so conta lbstituents. Normall y, however,
as a matter of practicality and expense, the olefin nononers and the

pol yal kenes tially isterfere aith foereatipy ¢f therfubstituied sercinie apit aqylafnogagnss: Whsrceresentcsvcl pap-hy-
groups whi cfroepengen proypsmarally wihrobcanisbuts mererihan gbpuito%: hy aveighiigtihe total weightef the nelyc
acyl ati ng a@kaies s'"?ﬂ ‘l"ﬁ Ffe‘!erfé" FR?F aﬁuﬂ”efl?éﬁydfﬁf?rb?WPﬁ'd‘ém%lr'tdsrﬁi’!’?’é"tq:}ab't!? p glefin
(especi a? ly [ alsoGo faw §ch pipstityegtsdyormally, however, as a

S .SEEZ% ?5%%’%@“ i ﬁfﬁgei "5"8%%@5 %‘%’gﬁ;ﬁf gﬁg@%ﬁ%ww g,

ol efins or c

ol yal keges, “%ﬁ }Iﬁ& seg I§Jm&3ﬁga§m&% ouss(gsa{icﬁbzu gﬁ iﬁ%ﬁ%‘gsﬁ%}fﬁ

pol yal keneS He\é ﬁ%mp Egé%% }Qﬂ?&lé‘mQ &E@)tn) rcé, it aﬁ]LXJygsﬂgﬁﬂ,&uch
r‘t

as 1 ,3-but ﬁé% s@‘l)y\ﬁll?&qreg 'fro chﬁ |IOU|Q t%tegg gﬁﬁlk@ﬁeg dENESRIN |9(Qf§o!

this gener abﬁbam |30 lenesAnisfyRhdsuct 38, 30uBfierendRPOREY: -t LIUN-Yebrerte brd Ja@epuonsm
pol yal keneSuﬁrgenemmaf sdmﬁ@rthsaatnatoﬁom#bmm.ch HeQOPdIehesARbrépiired &nlcbritdiptiot
groups. {eengaomatcynb@asdiptag: gdupghat i ¢ hydr ocar bon pol yal kenes free from
aromati ¢ and @eadraliglspgaking aliphat)e MydsarBineolpdiieche&y free thorh @romeit®aand Bycloaliphit giogpstane
subst i t ut edprefered foriuse inprgbagitg thgsuhglidtedsuccifiamtylating ageits) P@liefagy preferrairaee polyalkenes
poly gl keneswhitti arb derives febar fiowepblymesranh inteopptymgref Srraimed hydricarbeaodlefineefs2 to carbon
term nal hydaoms moespecialy frormd todcarontaton@. While Interrobimersrsf termingoleins geecisudly preférragm 2
to 4 car¥Bonintemebmers ouiipnally dopiaipingypitaabayt 40%¢f pelgmerinia Herisaddpminierag) elefineof 4p fopbout
preferred, 9earbqngtogs igialsppieierredsTheanpst Arsferead pplyalkenesrans!verapyienesand aelvsobytenes.
pol ymer unit s Stﬂ%‘i'f IW&TPPF ofitsrmiqel @ndiatprng plefin manemess which carbeiprst i pr@af,ea?mwa'ﬁﬁ"m

are al so ré °'}?b§’f" "éTp@W‘@'&att?BF '%[1"12“6?1 d%\ tBV' BIP{PB

pol yi sobut el % 's° & Tt pt P 1otfeé

i el o 5@“@%5& i Hﬁ"e Sy ;1
S b Tene: as@“ﬁgﬁﬁ& % fi 94?, %'ége%anle %ﬁo‘%%%nhe ot F'ne
2- pent ene, 'e rj: hyl ene T, agmg;:i?vm e%gg@glﬁ\es dﬁﬁlﬁﬂgbm polymer-

2 pent eng; %m&&m&s En%the?e'iTi%E andd;\'ﬂh§§lb19&r¥daﬁ>@@modo§1@n@bmé/ieﬁﬂﬁal &uéftnrmohome.s are par-
- but adi eg@larypréfetid adi ene; 1, 2-pent adi ene; 1 , 3-pent adi ene;

4 pent adi ene;spbRRkPipRs oﬂpoﬁalmwddweeolypeopdmee rpfaryﬂuteaes bwammgene copolymers,
2- et hyl - 1- kigeheismdutede p6limdis Yspbutehe3tbatadieneTopdyitte®N fropefe-B6ir@id&ppolymers, isobu-
3, 3- di - met highe-dhigpeprdne topplyrséry, isobutane-g4-mét h-sthiredia kapolg Béry, @y nerd bivik Haydnk @ity £33 ex-
vi nyl ac®st abdenexiopopimessiot Bintene wilh Aheikéng| copalymels obt Bdpib @it helepeptermnedpelyrhaps of 34riey |
acryl at e; nthykybuteme withkaeojenatcenolyenets pf 3,3rdimsthyl-dipamene with t-heretd) gid terpoiymerdofischue .
O (Lhese, t leasistyrbne gat finsrylane| MorsegpecifBexamptestsif suchintronelymsrs incladepgopdlymer oPS%{by of
these hydr owelshoh ispsroprwitls 5% (thyeveloll efistveane:deradiumer PO I?é'ﬁ@"&ﬁ%mﬁ*a‘!% oftpipetylens | v
preferred. ‘?f cliorepg Ffé@’"@ﬁ' OfQB%VQF%étﬁ@sW"ihﬁ& mdéﬂnﬁdlca%‘g% ythexrae; terpolymer
pol ybut effes of 8¢ WQ’F@H'@ ?"’éﬁkp%‘ﬁﬁﬁ? ﬁ"éf@” %"f # SPROLYINEr Fh BR%9f d-h espos r?@?‘@f

i sobut ene-1

t ene- chl orogii%‘i%@hq% fﬁ«f fPro we E:‘I}: %eég s;%itﬁnﬂf esa’;en %ég:%f&; 8l t;::fe::

COpOl ymers erce S 8¢ QSQSUCRQSPa or-
with 1- hgxeQg meg bmfﬁés%oreimﬁ,e )bl e baﬁw«m ik m&&)&
thyl - 1- bu eg W thd\cotndafki&N e, copo y 3, 3-di net pentene Wt

1- hexene, terpo yrners of isobu- tene, styrene and plperylene Mor e

specific exarrpl es of such interpolyners include copolymer of 95% (by

wei ght) of isobutene with 5% (by wei ght) of Gkyrene; terpolynmer of 98% of

| sobuten@ with 1% of piperyl ene and 1°/I_Pf cHi oroprene; terpolymer of 95% of
i sobutene with 2% of butene 1 and 3% of 21-hgxene; terpolyner 40 of 60% of
i sobutene with 20% of 1-pentene and 20% of Eg0ctene; copol ymer of 80% of

1- hexene and 20% of 1-heptene; terpol ymer of 90% of isobutene with 2% of
cycl ohexene and 8% of propyl ene; and copol yner of 80% of ethylene and 20%
of propy¥*ene. 'W%?WE’E’B‘*@%B‘P%‘@“@P‘ IBRhNiguEs keqwe 4o these skiled injhe 3t igelusia seiigbly con-
obt ai ned by tlibe qrizaion ‘dﬁpebﬁ*“’%eﬁe?‘]'aﬂl’%tf‘? #equyt aaq yeephpqyaneriastondnitister andier catalyste nt
of 35 to 75°BReYnashainermipafinggrou Elth&ﬁ°'¥'%edfﬁﬁ'f"éﬂ‘é°e%‘°nﬁ'éh‘f‘e Iike- Cier eosvengongipchaing

b ht o8 e et
by el aht g R Roivs z%g%g%ﬂyﬁﬁwg% A A T

about 80@6of the total repeating units) of repeating unlts of the
configuration 3 [err] 55 I n preparing pol yal kenes, conventi onal

techni ques known to those skilled in the art include suitably con- trolling
pol ymeri zation tenperatures, regulating the amount and type of

pol ymeri zation initiatorand/orcatalyst, enpl oyi ng chain term nating groups
|n the polynerlzatlon procedure and the like. O her conventional techni-
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i ng' hi gh nol ecul ar wei ght pol yal kene to produce | ower nol ecul ar wei ght

pol yal kenes can al so be used. 7 EPQ448207B1 I n preparing the substituted
succi nic acyl ating agents, one or m5F 8 48301 B abo_ve descri bed pol yal kenes
Is reacted with one or nore maleic or fumaric acidic reactants of the

gener al f or nullmprépafaerthe dubstifutgd sencinip ady@tingehentse pne okmere of the aivpve-dgscribrafpoliaiicenes is
her ei nbef or reactewdtheneprimpre: raleiqys fumiatic atidig ragtamt? eféheraspesalfanrda wi | | be one or
nore conpounds corresponding to the formula Formula V [err] wherein R and
R are ad previously defined herein. Odigarily the maleic or fumaric
reactants will be maleic 20 aC|d fumari § aci d, mireutaabiydride, or a

m xture of two or nore of ths.e.c;a'hecnal-ecc—rleact ants -are usually preferred
over the fumaric reactants because the former are nore readily avail able
and are, i n,, ?rL EsedeF ‘?e%%#ef eforé P e%?abpnﬂiehn [ PR NRKEEGS wif G’J ong or more
derivatives 6&9:} tﬁ g succinic acylatin ts.
The nost preterred reactants are nal elc acid, nal ei c anhydri de, and

m xt ures of these Any of a variety of knawn procedures can be used to
produce the substituted sucg nic acyl ati ng agents. 2srmb@a wonveni ence and
brevity,swhen the term "mal €l c rgact #jf - ics -uged hereafter, the termis
generic to the reactants correspondl ng to Fornulas IV and V above including
m xtures of such reactants. One procedure for preparing the substituted

sua\c_ljnl c acylating agents is illustrated, in part, by the two- step
procedur e dwhereil Band R'rare asPrevioggly, defieed hgrein l@dlm thg ma|¢'¢19fd¢ws refa¢tants will be maleic
chl or i nati ngcld, fumapigoidampleip anhydiide, jor & mixfuge f twoxn Maspef iere: Tfe maleiq reastants arsaavaliyn e
chl oro gr ouprefeded varthe fuppris cagrtapts ‘g%lfhe farmer are reosg e Vaﬁ?P'eﬁEﬂ 3@ ingeppsal, more
Chl or- 30 m&v.wﬁeﬁ H’%F'\?é’é"yﬂﬁ"éﬁ atiuesthere f’t‘ﬂ@fe ?éf:ﬁl%&%ﬁ‘l@‘eﬁns'ﬂ%‘“mﬁ&“r‘%e
gas until tﬁ%?“ﬁe GhieadIts s BrginReid gel ﬁa“h ng fz

chi or i nat.ed % mVéﬂeév frwapm fefﬁaw e Qg’ﬁ%rfg s, Rs “ger g Tgv'af "g agents.
tﬁlnperat n cor s% n oFor d ab :cu mlxur so suchr§ lml' tgﬁ% q
chl or i nat i on Lot tor bR 12 0%295 Teh 4 %&Qp‘g%w
per chl or i nay g BRALDbcebhloh U De g ooy mg i Eare 4

the two-step, gé 6f'&ﬁBésP£boWoQ&<§1ﬂM odp%rkéhhrn%%%arh ht% Qéch% & Polyalkene. Chior-
pol yal kegeWinhiith o8B InfRrely3anticting tBé yamsr@tw.tacmaﬂpsasa HEHR dbkrd@brhdlntidr EHidriRe ik lne
range of [ ecdrpordtél ibt6 tHelchidhhatedpaiikEm CRlorRbtiof Y gehdrala b4 edtl 3t AltdamBRtubelor 18RCE C
react ant i s 1253C.ddkgired, a diluedtBanth used GARY WBIBEAaOGh, prazediitd. Suitttfle ditidn@siTdr Fi pRfpose include
pol yal kene pely aheperchfriatha dndks fllidiigatéd wikaresiagibenadnechl or i nat ed pol yal kene

cor respondi ng Thesectrd stepiin tha kwiestapichlbrinetion po bddone isttert etk hgpal oylizetdd @ olgalke hdowith Wraimalea
st oi chi omet icireacienteledgnpefaturedsl wwithipdletrangé of d 801C b@0WIE Stle mélematicantchindhated palyaliehe
rati o of 1: R méleicreavtantievsagie 1:9fin thisrcennettiam aaipeuef chipricatesivolgaliengmay ke regarded as the
mokegul e of theweightiokahlornated polypikerschatresgonding fortp Mrhvalue bflt isrupeiterinated polyalitgne. Hpweyer,
nore 40 t h&ﬁm@'ﬁ@‘WIe@eaﬂf palpie fegctanteanba preddenexamelect m?i%’lat'QﬁﬁF ‘@i fAngvegage of more
chl ori nat ed3BpRex| 9pe ioro JeyP@etNqiRFHG of poalkeng is |'fﬁ°%‘ﬁeddﬁi'ft9ﬁ“°rfél°@&“méhw to
mal ei ¢ r®act 'Eﬁf’" é“afeé‘ffr%ﬁc‘ia%‘(fa‘i 1§34t pertmofefle Ph'%’ ﬁ‘ie%ﬂ'yél’f?'? Acgprdi

toof
vooht of RIS %gﬁ@t oA e g:me
val ue divi d er kene r% aPthQve oa a‘l%lc Qtlsns olecular
qatlo Ih r&}ln

chl ori nat ed about

ol ecul ag biva mal%ﬂ?eaét {’oPeaQ, m81 f%lbrﬂ’n@geg I)Bfk’érég %H@uttgn%e aﬁhl%fm leic
react ant W } Rt F EhidnatddPoRHIRNL Gfen DOk d.r%rlﬁatﬁ%% i @sirdble to
Ml ei ¢ T eachisile n%eeaﬁ alBVeSctdht; foFdXbipls, BRd:BESs BB ML) Reilht, UnRablititesOAleic
equi val ent  qlactiirdy be SufB6d PRTthd RECIBRASBILBILMRLRIE vaefunC B rSicled 8drRgla RAtharalakene
W th the undahé&prodast 42@xdiditi bbléw.i S normal |y desirable to provide an excess

of mal ei @ r eaCthafebuylting pélyikanyPsudstitubed sexsinie a&ylatidg abéfit i, @ptiddaty Ryaivehlogfited ifthaidesived ed
excess nal enanbeecicuaintc gromys ddena presepiie chefprognat.titigers B ackennat {he trelelafithis subsealieny
under vacuuhloripation,@ag exseks thaleicmepctantfirom thesecod stepe thefextebewilhreast essidiisnabohiskine imed
bel ow. 50 introdug4deduringsthe subsepuprd |chierinktionyOtherwise t ddtitidneldnataicceagtant isduisptiuced duging
agent is, opudiesmebsequent fothe additibriabshioripatierdistépf Thistechdigs car be vepeatadunth thedote) oumtier

gr oups e Ataucqiicgsaipg pey pauivient weight giubstiupnt glaunsaedckes phecdseited levekt t he ti me of

t hi s subsequerfinoibenpmcedypafor@repanag subglitiedsycdpigagt eovialgEpeRutiizeR AprPoses desgribestin
step, t he e k@egg N& q ?12‘7@%@ Ué(sPaé i 1ﬁ48.ﬁ§ar Aqgﬂpiﬁg o H@t pregess, the polyalkene and the maleic

reactant are first reacted by heating them together in a direct alkylation procedure. When the direct alkylation
step is completed, chiorine is introduced into the reaction mixture to promote reaction of the remaining unreact-
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i ntteduced during the subsequent chlorination. O herw se, additional maleic
reactant is introduced during andl or_subsequent to the additional
chforination step. This technique c§ﬁ°t9é8?°g;§éated until the total number 55
of succinic groups per equival ent wei ght of substituent groups reaches the
desi red | evOescriptiobher procedure for preparing substituted succinic acid
acylating agents utilizes a process described in U S. Pat. No. 3,912,764
and U K Pat. TN@invq_ntiqm'gatgsg_tgaddmmsﬁlgnstagaqtqqigﬂr usfgprun@gqj transiyigsion oils andin gearoils,
pol yal, keneabH eeepisliin fear axigdybepants i minimize eiserand vipratipn it ?Fé%ﬂqnﬂ developrinligiieck iR r
in a d| r Ect @4e%x {Nispvepfion FH&'@'&%W@“”W‘W“{‘W@"GF"P@E@"%‘W Pigg $us a%’t"lé?”l“@“‘“"s
conpl et ed, chlAPeug as%bs @99 ah?lk)adf"ﬂ‘@ "P'?-?ﬁ?:t'fafeﬁﬁrerﬁv?{'f‘ﬂ’r@“fed“

reaction of % ’qt‘f e"m'te iPOIPnj | E‘F faage of

i nvention r “8%%‘% ??Fé”’d% 8'H%° %gﬁ‘f’%h gg HP of an ad-
ve enabl present earo form nt umprove posntriact:or manoetm
transm sgi ofhg &".'#mt@@g" PeJ( ’4Af ol ! s
to mnim ze NQLaf A ¢ t|v §§r¥e% reann intHe ulmP >
axl es. Thi Samwatdama@ g%Qr Ju@ ﬁ GiibjebtBd A boct SARS TGS dnle 20 ke%a&esqt
contai ni Ng fileRaréPrdvént Sudge BRHBSHidn loR Btical Mednamekdtlr@eeaubst ant i al nunber o
gear oil addi trhiéGnvestios Grb¥ided b&dhiva Edinpaditdhd Al dBarl dils &Aa@om&rskﬂeeé.@qa.se bRtVitiation
exi sts assne@idihgkb octlr imifkiked dii BidsOndakiohalyiis irivEntibrelevehts 6 a06asBifdbBYIRISks, the depos-
posi t r act i ORioW6Mshbyeth BAtical sl fades\if SiferéntiflgEndike Mach&Mical appdiglussynt het i ¢ base gear
oi I's.. A nDSt ebre@iiies erbbdiméntithis Dentian prdvidesd deatdi aliditivl eontphsitiop campirisingdn of an
ad- i tive cortpetdeésasionaoisvinble suvginipide stxhé fodkada gear oil fornul ations to
exhi bit inproved positraction performance in 10 the GMlimted slip axle
chatter #est (R 4Al1-4), comonly referred to as the "big wheel, little
wheel test”. Inasnmuch as gear oils an@i3mapual transm ssion oils
(col lecti veI y referred to hereingfterlin the specification and in the
claims as "gear oils") are subj ected to protopged;usage in differentials
and like deV| ces, it is also inpgrtang Lto-prevent sludge deposition on
critical ®nechani cal surfaces. Thig in yentjon provides additive conpositions
and gear oils capable of suppressing n IS@ and vibration 15 tending to
occur inlimted slip axles. Additiona this invention prevents or at

| east greatly ¢ lnm E%n allfl 6t aﬁtsf@sﬂ%ouph;m@n Qferadb HAUE0BpSi didrtsCal eéd%fﬁ‘cl%%nﬁ
di fferengial s gpe ﬁ)‘?dgg tonPaR BRI o Sken}i BroB BviR anlatePags BIAP H1abGAY carbon| S
i nvention pr owﬁgsa,@ gear ol | "additive conposition conprising: (| ) at | east
one oi | - sol ubl () aBlb&Eénd bbrosbEsd @hrbdxiAR dbVEEVY banpdSicA Prokiekd by redeeigak Bask Gelshbstiitedtn
al kyl or al kenyicin@y R{&ing adthgthateaibhl sa@tedffonBthé GroGDcofEtiRDET (4) aMiiB having Gt I8&E h
of [err] and 3dde primary dR8edofdaryl dnfil@einpl @ hkd nyolecale, i) At 163 Edhe alcandl, Qfdde) aabritbitation of

or al kenyss gr oug) dndiib),ntige campaerts efde) beifig regctdd ovith it bébs@atsdmncirgd apsting agedt(s) simpl- at
| eqst, one bor carmbely oc seabamiialy inanya@der,aad leratingthepedtattipoducpwithicltoed chgponmeite fornmg
at l'east one selddoionalededrbaxyticderiyativeerombesitipm guchgetstitutafl suecinic aeylatingzagents)diadiog ®d
fromthe gr oupﬁ"bﬁbwsflfs'toll rivsd from polyafierrehakieg 4 pumbertavéregzanolegyias woightie£0g ta;100,000;
secondary ami no 18t pear %dﬁiéveﬁern@ém@eme pyvoid of anp metel-cgpiainiag ddkivs compgrent c) a
conbi nat ffon ofHegskofore, °"a" Fieating addt“l‘Ré"’E‘i? apveSePr h@;d %faﬁt’fgvr"é?{é'tae@m‘

with such s “) ' ‘tE &ef‘g?t??ra“d”
sequenti al | 37 f’ a"t oSt '8

/oaeiiee ?"nf(’g@ negi iy
(%f;.‘ﬁ‘ g} eaéﬁg“’t' P& a or on
conpound tO , (K> ng E)I idb BaghoF c6

§8r o
ove emb |t |s cular y ap ¥erre

e mddmﬁg;@gm Bﬁ(aﬁﬁ{;ggégﬁat g e ol %‘%ﬁd

sai d gear oi ve conposition belng ev0| ny netal - contalnlng
addi tive component. 40 Heretof ore, crankcase lubricating oil additive
concentrates have been produced containing, Interalia, com ponents (i) and
(ii) together with netal -containing additive conmponents. Such additive
concentrates and re- sulting crankcase |ubricant conpositions are
unsuitable for use in the practice of this invention. The proportions of
(i):(ii) on.a weight basis may range from5:1 to 1:5, preferably 2.5:1 to
1: 2.5, and nore preferably 1:1 to 1.2:1. In the above enbodinments it is
‘particul |y preferred to include another conponent, 45 namely: (iii)
solvent oil whereby the proportions of conponents (i), (ii) and (iii) and
the total of conponents (i) and (ii) in the additive conposition (all in
wei ght percentages) are as foll ows: '
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50 55 2 "+ EP 0 448 207 Bl ed naleic reactants. According to the patents,
0.3 to 2 or nore noles of naleic anhydride are used.in the re- action for
each nole of olef in polyner; i.e., %po?'ﬁl'ﬁlz?@‘we. The direct alkylation step
I s conducted attenperatures of [err]. During the chlorine-introducing
stage, at erﬂd@hﬁdﬂqmetams ACGOII@ te the pasents; 0.B & Zorpbreyrelds offnaleic anhyd(Stelaes uskd io the re-
processes f cﬂct' erE Rahimalg of dirgin gekimer:ji.e.Lrokralkene Jb ¢ dilet atidgtiomstenigcondysted at tempetatvrke

t he one- st e|d’f 280°¢. Rydagthe pringing-iitradueing sage. 2 tappgratus o 18977 Q22%Ads etpget, 587,
Basi gal | Y% thi 9* "r'<ae“€§>§°°|e THoPRPERRaN 9 Hi5avhsit eésumwaiv'ét'nmemﬁéw'mﬂtwnkéhepraﬁd
the maleic r “'FH ttN3&|3@1 ‘8 A §7 BaxralynthisBreRss wglwﬁprewmwmwe
t he mi xt ure ‘qf §'§ ntiR PR 5@"} ?'8 Heingiralorne info thenixtyurg, usu-
agi tation, PR é'f’ r°§g'f HPEPEY I 9tEen. ghilemal "5'88f?f"pT’%tF’FffafL'B“tab°“t

there is no. thtHl ' lsolve & H mﬂ%r ifa sgl% rueM
l'iquid sol VQQ Rt pre'fé?ab F}:ﬁe fﬂgﬁesﬁs%nlorm‘ra e‘sﬁ& ‘as \Q!El d péréhiofinated andor -fluorin-
sol vent / di | mta"da&s ;anh benksheRr €f €rably one that resists chlori natT on
such as the pObMorm@H\dy R‘ﬁﬁtﬁﬁucﬁﬂ boneuBElydPAleRhittenliy A4 the ordlsRH pRkds& R rate of intro-
cycl oal kagesductii 6f tRdRBAR@not drifidaldithdi@h, IR MhaXhBurh fHia 6 cHIGIRE, kAWM SHodd B about
i Nt er ni t t entthy/seérab 0@ rith 67 cOMBMSHOR BF HIBING @BtHe colR8 of A Radibn. WHeR e inkStuctioH fetd &N
of the chl ordhiofinei exceladi the fatet of cabunglidn rltghe is Baivedonh (N Fattioh ixiued. it @ofterd advirta-
chl Qrj ne, t howousad @se 8 lkiosed dysteen, lIaing stdears@preria@essie, if @iee topfeverdioss oiEHidrindisodb
chl ori ne i n to mexinigaghiveanegtilizative. r eacti on. When the introduction rate of
chl ori ne 2&xc eethe mitinum gmperaifire gloviich thetrdaction indhd ape-ister priogeseteicss pleck ot a pasondhie rate
reaction mi X¢ ghout 144°C. Thys, retrainimerel ipaperaure glawieh thegragess isspounatis eatried puttisinthe neigh-
i ncl udi ng s UEPeR Siifdh Ehe peefasieg empgrature mg%wea"v'e%vmﬁ &8P&mNd PPSG. Higherdqmperatures
so as to nmaxd“fh 3285%13 Pb"r"F'h'?éghﬁ't'T‘ﬁylbi 4te Byt usupfly with litte qdyantage i fatnexeassipal high feraper
which the r ta@ﬁ‘é‘s tare F@E Bﬁ'b?'téﬁééthﬁl”ﬁb‘iﬁgféfa“@ ?féﬁ’:?bﬂé’mhéf that e
|'s about 25"'4 heFu?\ 000 I’pr ces iy IVe mo! Lch is ¢ heth rocess st about
Pg;rprrg:‘ la%/ugeelr r Q'é 8’% IOI'I fof ? ??mal icre g eln p% ﬁ”’ Sﬁﬁ% g} @ F‘iﬂ’ r§a
a I ht o to t hilo utili d in order
T ot sprceomeat o &éﬁé i g“?f?'g.%{r%w T ”ﬁ%ﬂ% \x%r;tgz% i é:%”%;:rge
r tal caduftls W d t ubsti
the possi bi |dively ddsbribed ity paRht iidREFEEIRE hOBr RbmpRd ih DS PRNOL tpﬁsr% Q?MSS ther am-
reactants Meficagdnlet sudk précsBRETeNMliVdeBia unheaRanat ures. in e amnad ep
process, the nAs mtedabdveAhddubstikediabyldtifPdpbmilhre kedctEdWithl (h)ihink havidd@hiedshare philary ©
is at |east cbebidagyamingBlotp i the@ldletuld, Bigtb)falRbhof aQE) altBrhigna@bn dTE) £dGb)/ thé\Edmpbiients O
be i ncor por aff @pbeing reactedeitithodhyliating Magetstiutardeouslypr &aldntly inaMpadns, a slight
excess, usual | Jheiamineheaatent @ghdbove camcbe @fmabééntire o8 B¥palmine viriluging hysifaziod hiek substituted S
ut i\Ui,zed i n hydrazines.iSgchoédctaats caurbp used sithepsingtylol io rariaes riixtares. Useaf payamnesthaving atteaste.
Lar ger anpuriweprigfaryaminogeouptin theimetecutrpaye drneralyepeifer@6 Alkylene plyanites havihgtbathlpgimary
concer ni 2‘2 g sasendary aming groppsdrihie nplerutelsee patiiodarlytpiefeerdd, aenprially wheye thg elivyiene nelyes
been ext njfes spnjaingat east twariimpny amise QPBRS@W! orejof Bera sIFPRIATYLNNIR 9eYPSt or exanpl e
in US. Pat. l\ﬂmh Is z%a&taﬂt@ab%txhlma% FY5PeipRatde themonshydric and pplydrispicahgletThe poly-

d h b ed
e g R P R i AP ;%foeéé?f@azwzﬂhh%;%
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reagents si ¥ &l é’m@i{e n%ﬁe‘élM@é}Lb r¥d bldddtidor B 2 @l‘{t
(a) above, Grmuber aﬁ(ym%aﬂ@s 4 pdPRb MWBr&&red' &C‘Jréj E@tgr ﬁlﬁ&ﬁd&ﬁa cclmmlde
substi t ut ed gradtdts2 BiidAPSiya may&aggr@gaﬁtgd ake Benulssed either singly or in
various m xtures. Use of polyani nesi,h@ui)igH@H,))aast two prinary amino
groups in t hwhewianeintne rangeof @RI Erbeaiblp? @F3ednd st pAkdablyenmdRob WaHE e of tay 1000
bot h pri mar yprefaelbig & N dbststidd@hyih e tigdind, Aiethiencinf el i@hdene teiarhihé, Gtrhéthylene
preferred, eoepatingpemaethfienehetainineprdpylbreriampe (1y38propdBadiamitie)iRbylend tilraingy1atbutamsa S t
two pri mary daminel hexawethdena didmioe  ,6chexanpdianisg,clecettathyle@mianinedt; tqesanediarmind),ing ,
react ant % b)thQa!lB@\PertlcwMIY@r@fecraﬁfOb@e isdetaethylerielpdrtartitreor ot ing/ of iethylememilypraihesiwhigh | C
al cohol s. TW@P% taipethylene pantaptingsurh a3 ‘BOPIFT08THp exnmelighneixters gvaiigblerdioh Bow Glfem-
reactants (4% M'dEF%M%'ﬂa“P orth in U.S. Pat No. 4,234,435 to which

ref er ence Whenp parmg the boronated succinimides and boronated succinic esters, a succinimide or succinic ester
(or mixture thereof) is reacted with one or more boron-containing reactants such as boron halides, boron acids,

Usual | y X\her euﬂ%gﬁay ‘Qr%t‘ l'l%ene?s Echﬂéntlc ’fln? t1¥0°é)larw aqj éa;lhbg{srnl) neeg(?o uq'P ilize a

Secondar%amﬁ forthslsspl::r rl Sed In € prac eO ISI a CO
of (a) amd (Gaorihiressiks ‘Lfa% mgt cld% 5’ si'.pgfh 2@@5 Ao
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may‘ be had for this purpose. 45 O the various succinic derivatives
which may be used in the practice of_this_ invention, those formed by

reacti on between an al kenyl succi ni EPAAY2H B, kenyl succi ni ¢ anhydri de and
an am ne having at least two pri- mary am no groups-in the nolecule are
preferred. Rnbestestofbog atids. Borit 9qirds qumahenty ysedfprdis @iroyd. Ereeraoesiusea emplayedin prdugingir e
of al kyl ene bprohajesisheeininides endimropdted dueginioesigrsafeayetl debumendeda the pfent iferatures pondi ng
bor onat ed succhathasp shdllegindhpaciican apgigeipfe.yaropasveaitigidepasy chitic astersy koseapledepceifimidese
for m\Jl a %0 @and boronated succinic esters are available as articles of commeagER|( CH2) n( NH( CHZ) n) m\H2
wherein n is |"P‘I‘ﬁsl’ﬂ9'31'ydﬁ'ﬁti%regf”°?’°if€f "i@a&?ff‘%“é’?* ﬁ'b‘P?p‘QY'SPB”t%‘V' syfegimideanade from poly-

preferabl y SR LIHHPICCIOEnE SahbR 'S%ET}%’F &?ffa*r; il 06'5% ene with a

av I la
,I[ ! ![ ustrativ { ;Ezg gfat@n len fa‘lentaml n aver ge overra,l If)n uc Ig%ro uct |ss lved u;,%i neutral
.e ram n ? dqlgsan |s sxt gtq (5é |n ra %y isfokes&n spe |f|c Ir 1298)
di am ne ﬂs |m| just de-

ut
hexanret hy' . réa <Py %%ﬁﬁ erfestﬂsfgé LY @e i el s
(1, 10-decan lrgg ininfded |ke Parti cu arIy preferred for use I's

tetraet hyl ene pent am ne or a m xture of ethyl ene pol yam nes whi ch

appr oxi megd eompdnemilphy! ene pentani ne such as "DOWE-100" (a commerci al

m xt ure avaiTabl efrom DowChem ical Conpany, Mdland, M chigan). Wen
preparing the thebolagkioasdigsnt @hich isireferablypshtbidyed id thalgedl obataibves iofthie Siventich cafibe de-
succi ni m de riggdfomnataiaoe syhtheticsouress Anongthe inmereldfiydrocgbana@aispds ave béraftimbasgmaphor e
bor G- cont aithenichasecasplialiin base sndotixed badsoilsoTypival lsyrttesc babogils incladei pdigglef@ oils (edppidlly
448 207 B1 dwdtogenatesiosolefin okgomens). 2likvlated aroRatics.olyaliyldnd exides amomaticyptharscand fashoxylate s
pur pose. Thestpsaseatialivdiesiongiblogreans ptherp Blridrcdf najurs ordryathelig oils car alen heiuskds Thermee-
bor onat ed s &ftep Alluenteare e Yahhlivaroggetion bers cipnRath ediral of sy itetip Gererally hp diluent of wibhaveys
t hose skill éd'sv‘ﬁ'tx'h@'eéﬁ"@e%%ma Fp@eqkaﬁaéw%ami geferally g demanag fefé§5 to24.& cpntjptekes
esters, bor G wi V's°°<§ IR atnEteket gt 49°F Wikh 2epeeiticgrayitdASTM
avail abl & a %t? ‘lj E{E@f Aoy P- 87Nt £3-4° gdsapF)(?Bﬂuﬁ'l A3TH colpg e
as corrponentD e 'ga"é{““ﬁbf%’%%'ﬁiﬁpéﬁﬁffed UELTHiPni de made from pol y-

i sobut enyl syggl E' b&ﬁg%dﬂ de in which the polyisobutene substituent is

derived fro enyl ene with a nunber average nol ecul ar wei ght of

appr oxi ngf el 'y gﬂ)?&ré@% “m.cmnéwpss.msmksyrﬁmx& &0EnROLY AT HESed IR Rt br syttt N9
tetraet hyl engdetiendd théted:, Pro¥&i tROIGLHEMERR la suitaRETAQSity kP Boe iSddarbil BbgAE6rs. Thus the

di ssol ved i IhaskQiils Wi hotBaly hARWlvisadsityliR thednbe GHBAEBENI SAG 280, WhdScd ishubly il rdrd6 fobm | N
the range ofsABTOWISSAE @10f Surbiikafontd gBarSeQid ihdudg Ead dratied A b4 302 040) a09t-00,
[err] in thaswasgeswiooBnddb likeOTH2.bA&ils Br SUOK @8 atcl@ndpal Winsralvil bayad\stocks such as for
succi ni neade exdmplevanveptjpeal phtsdolve®-refisairpala€fthicinsutials abhdigightrs@alc! igtrotndateld paraffinic oeu-
conpound, nursis aptbehe stadks, yaghtenicoilnor ¢jindemilefifclditg dvaigid natandblendéd dilé Syndittiy base

i sqbyt enyl stedeican sisodievsed b the p@olivp oftiesitve(tion] sychBl or eberigpayaudefiioll (BAN), alitylatot

i s pref er ablayomatigs| rolybutenes diesters,gelzal estirs, pelvbiiicels, pelypherfyl etlierss aridiivipadsitheseof. Jynicalné
de- rived f rsueholisere bieatls obpol e-hlefinswitkeypihetis giestapip wejoht preparfone(PAP:ester) ranging from
(hydr ocafborPEE&RNP. tyriqaly 74i araffin base, naph- thenic base, asphaltic
base and i xednfPawig fp pear of “Eéﬂ"e’ﬁ'%f"r?éltbf'ianﬁ’éwt%f‘% wil psyally Gepdainyompenests phd
oi I's (especi®f f}jn g followgafrpparite d rtieEr trers Y8 MErYFT™al kyl at ed

aromati cs, polyal kyl ene oxi des, aromatic ethers, and carboxylate esters
(especi aIA y diester oils), anong others. Bl enoh@ofg nat ural anggegent heti c
oils can al so be used. The prefekgeded di | uepksréred he | i glFrdredieaar bon
base oils, bot¢omponertl or syRahgei c. GenerallBandme dil uent QjRangel | have a
viscosity in the range of 13 to 35 centistokes at 400C, and preferably in
the range of 18)5 to 21.5 cen®i-880Res at40C. A 10 neutral nmOndr@-60il with
a viscoseiy of asﬁout 19 centi stokes at 400C with a specific gr avity (ASTM
25 D1298) inf¥He range of 0988378r 0.893 (motlTfeferably Rooal-8.879) at
[err] and an ASTM col or (D1500) of 2 maximumis particularly preferred for
this use. Gearln@@rinuliting suck ter kils c80position compmgeal)and &) may batseraratdiytdended into the oil
conposi t i ondutrireferatilysare biendert into the @it eoneumphtlyyreitle oamoflae advitisecbneantrav@of thrisinvention.
orsynthefic oils, or blends thereof, provided the lubricant has a suitable
Vi scosity f@!&ﬂ%’ﬂ?ﬁl@ear oil applications. Thus the base oils wll
normal |y have a vi 5005|t n the range of SAE 50 to SAE 250, and nore
Usual Iy wil| i Longon e e el SRR G TRpEenR ) A
al so incl udéhl% gond}:e{j{aa@@yeéiae\fzf a&glf%%c\%nieﬁmp oBRRb g@hosphorus additive complement, and a ni-
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85W'140, 85W 90, and the like. The base oils for such use are generally

m neral oil base stocks such as for gé 4‘%??7?{(3 conventional and
solvent-refined paraffinic neutrals Y st ocks, hydrotreated
paraffinic neu- trals and bright stocks, napht henic oi-ls, or cylinder oils,
i ncl udi ng st FoapraditiveGemplamenti FE‘PP&@IGI"SGM@WS?M&MOG.‘cba@eesswglelttsaﬂ%fnulfattsnhob}e
used in the a'emtb%faeﬁet%?§t°|4ﬂ\7émMﬂghtmﬁn&ggen@rphewamletrpcsa e P05 1-to 2:bf
in oils (PACJ® "HPQ%F%H‘@E“&'P SWP'P’%%”"‘*FB‘HP%U’(“@FP@@ inte} | he Systameby upRAf pesmpopssisdl) and
pol yglycof s 6 " ”sl?f °bqhéﬁ¥]‘§at'ﬁ@?¥@b‘1“'fur PYgsPecays. @5y nirogen certeining
are bl ends 5‘? %’}ﬁ‘ﬁ ﬁf" °c°8’?“‘§’§f"l§5r‘°é‘°’1??%l t"“' magnesium

component II -
proporti Ons e‘?égt irre(é sulfur-contalnln mp%neggigﬁ I?] )%Eq gle ngyl
E S, su urlzed t

Informngt I

m pgl& uﬁld Chlo e
usual |y gpntg, ﬁh&ﬂm&% ho s- lm L whid i/bgm 193 g RMeQQmpogl gi’émllfs &b mono. >
(WEI ght per cagi gHashitddfand dsMﬁte% "3 -and* Phosphates, tnal l phos ites and phosphates,
monoaryl phosphite tphcﬁbﬁ &rd]é?ﬂ phosph|tes and pho%phateE b ltes and phosphates,
Pr ef erred CaosfAyRgiMphosphoric or phosphonic BEdYRd esters, alkyl acid phosphates ag%stem of phosphoric
Range (i)  acids, and the like. 0.01-5

0.4-0.6 (151 )  Typical nitrogen-containing additié:$ fdp use in the compositions mclud@suLstﬁ:ted imidazolines, fatty
0.5-0.6 I n famideslengicien snirek, gy aliaindinkias, Srom30i0 Sininés) Eimi SOOI BIGH ﬁoiédubarﬂﬁﬁtd@dn
may be separasidslalkylirhieescdmiyaérylaniiddshidazole Herlyativesp areft iy b Ay digong stitable deidivésakethbss e
oi | _.concur r eqqntpiging af lepst twofohtherplerfientsP, YatdiNin the sapempientle, adct aodithbptiosphbiv\aeid sters) .
56 (X her corRietpbosuliurzed terpanes thifdisgates, antiee Fge@hateﬂ plsfinéphebpirees peotasulfidelbadtipy prod-
concent r & i oF% A the lilghi ch conponent s ‘g and (ii) of this invention are
enpl oyed hav %ﬂgthgiﬁ'f‘?ﬂ"e’éﬂm qrim@pbeuserin [ pesf ol fogmy H@gimwuyerzi'aww%mwntothose
conpl ement , R . l’)e”he'e?:“?ﬁ”ﬁf%&@SEW%’E”‘E’P@@W”QMW?W@Sﬁfeﬁﬂlf‘éﬁé’ﬁ'?wl n
proporti ons Isua. e SERPNRaL 2958 'g "e%1°f\%ﬁ rrﬂmci“a%'ihsp@ﬁphgm@"b
phos- phgru 'ﬁGF 'f"fiél ;Fu ‘}é ' os teal Iﬁ Hosg h |z aﬂqﬂas wfurmeq?
phosphor us i lﬁé %\ﬂﬁ Qt% nas&py%s ate reac on pr u I kl fine o l‘affln
excl usi ve Ofwiﬁh&n&hﬁo@%&m Hg@t Hxﬁ&y %M&%ne?}(s oxy 8]::ohols, % ema-
(1) and 5 t‘ﬂais)Amaﬁ@bder& hm‘ﬁ%?ﬁs Eér&gteﬁgnﬂ ro t hos-
vari ety of Siitdstdnd tHaipSPhor us, and ni ro en contal n 'b
utilizedgse t heypsrbmeksd lllﬂém.\@%ien?dlsfbf{ﬁﬁftﬁla InblGde%ﬂEHHQ&l@Wsﬁ:ta%lUCnEon@ ch a&glostear-

cal ci um nmagiesdygitoDalntita®, tdiiehoAdt hiSpAELPh A TRRIRERE B0 fABY ridindleR bl i bénzoW

functi oni ng toyi sdlidyateOyirenl rhon6aERNGYceiocbidate, 4nd thellkDD MR} sard deﬁ&éll?er\‘iﬂ@ﬁﬁ attcé‘rﬁt .
Accor di ngl y centmtigns ef upita abdutd t%lid the aditind @hdeintig@e. CONponent s whi ch may be used

i ncl ude sul f ur Pemaiifietse Typival addidvismhich lay s Anfpiogias danisffidfsinzgask ofiibdiude il Ganzene
sul fur cBf orsulfbeates; politethylierexixidss, prlippylae bfides ) esed ot spabaids, andihé like. Shich dddiives
The preferré® mlp Iqmplwd elonncaitrationeef erckd plhaut/@sin wWieiagditiveegnedgratenc| uded in t he
conposi tions i Thigplgsg fof %ﬂﬁb‘@p hneludes sugh chaletrtrsas ikiadigolesdirisdoley,land in gen-
phosphi tes zfﬁ’éi E‘fﬂﬁ a?"éaé,mngme@ﬂs hgf?é’%?ﬂ‘f'ﬂfe@deaﬁﬂ/aiﬁﬁ@@pﬂ@t@re sondiiensd3ee for ex-
phosphi t es AT LR,BahANos- 3863561 apd S&“éf%m&srﬂfi“%%%ﬁﬁ%ﬂ"é%e copqefigatare typical.
phosphi t & an 2prgigarily, ﬂﬂdg‘g? hﬁt BRI L ¢5ar 9 Frir pistions iecluge phgaolieni-

esters, al k)PP

Pen NP 8L and thy ke yigropnts e E’raQ"‘UP%ﬁHB%i?HEﬁ"F%e aepwgra"sawﬁ»
the like. 1

en-c dditi ves

conpos ition %;oﬂs rh% r c H&n% S Jéd& i;%gc:' gomiinen% mc'luggziﬁréstta?%? éentrasg g\thl oBsnﬁrrgﬂ% IIH'Iib-
am nes, lgng h\ﬂeé 133 S ate FLiIRibite c@ri&mt%s tﬁesgg n\lpla [ﬁ'gseﬁls
wei ght or garbhﬁs ofdfit of BHe SWdcRBn 1%§ient o) ﬁ«(‘tﬁé’ l?essucélr{nl\ @e%o ﬁ’IBII.I
and the | i kgreditatlikewiod) Be bsrbrated B e MESFo A fHe ei%@@ar@ﬂ@tﬁ&d&k% by refa

two of the eheparicls stRcinifica Hieh Birié dtidlahRerSraRurdB hRGAH 585C iS4lamityPsBifi lclentto yleld a boron

di t hi ophospleonténtin @i ptbde bt Bast Phepwdigheul f uri zed terpenes, thiadi aZol es,

am ne phésphat es, ol efi n/ phosphorus pentasul fi de reaction prod- 20 ucts,
and the like. O herconponents which may be used in the gearoil formulations
of this invention are well known to those skilled in the art. Neverthel ess,
bri ef discussions concerning a few such conponents are set forth bel ow
Extrene )ressur e and antiwear agents - Preferred additives of this type

i ncl ude ¥he phosphorus-contain- ing additives such as mixtures of al kyl
phosphi tes and phosphates, sulfurized olef ins, sulfurized esters, dihy- 25
drocar byl polysulfides, and |ike materials. Typical chlorine-containing
additives include chlorinated paraffin
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wax, - trichl orot hioacetals, tris(trichloroethyl)phosphate, reaction products
bet ween chl orine or chloride anion 'Bgﬂﬁ8g39unds contai ning suitable
functionality (such as olef ins, carboxylic acids, or alcohols), and |ike
‘ma- terials. Arong boron additives which nay used are boronated am nes,

bor onat ed pBXAMMEJes, boronated phos- phites, and the like. 30

Defoanmers - Illustrative materials of this type include silicone oils of
suitabl e viscgsity, glycerol nostear- . ate, polyglycol palmtate, trialkyl
monqt hi ophosphat e a'egaeP§%8ng§PF8ﬁH%Ead?fcinoleic acid,]ﬁﬁhf%Vﬁacetone,

me- thyl sali l.vcera (=30 | diol eat the liKke.
Def oaners ar eﬁééié%t(‘aér‘%?c?ﬁogﬁ{ﬁ ooyﬂggka l%%ﬁ%lgghfy@%?ons of upf%%aé}g%ut 1%in
the additive £o9af&it¥E odenulssiddritfistoxb¥Pheakpaddi tiveszyfi may be
enpl oyedg,as denmulsif iers in gear oils include al kyl benzene

sul fonat es, pelyethylene oxides, polypropyl ene oxides, esters of oil

sol ubl e acids, and the |ike. Such additives are generally enpl oyed at
concentrati on*of up Eaxrmdsbuird@®ammantiea addi tilkengbnsentinie.anhydride

Sul furscavengers - THedudessfnsm addiipituae phAchbldésng uoadeslb®ri al s as

t hi adi azsl es, triazot¥exiFdnh éﬁﬁléﬁém,m&ﬁg?éﬁnﬂgnﬁﬁhﬂbP%iﬁ%%d%heties
reactive to free sul¥3¥ ade?"d & ffed T ‘ure conditions. See for ex-

e hs coake, N n ol St A A QLR GRRGROL BlhgggLL b o abou
3% n the concentralgefed gidi porlllsoputend’ Lk2kh Nf Smbet fféwgé% _
antToxi dants that maeiRe £y <%éﬁgﬂtﬂo&e%boﬁh|1 ChLE: étbéﬂfetﬂf phenolic
com poufds, ani nes,pgiiefpiidseseitién heerblke. cORPUBLtieh &P 10 about 5%in
the concentrate are ganeieaiHip e fdentamdile. Ot her commonly used additives
or conponents include anti-rust agents or rust inhibitors, corrosion inhib-
itors, dete dyes, netal deactivators, pour point depressants, and

di luents 4§g&@&igﬁxanples 1-5 illustrate typical additive concentrates of
this invention. In these exanples, "pbw' represents parts by weight of the
speci fic ingrcismmyizgd cidasenyd saseinimide succi ni m des, iXLG pbwanount
of active in- gredient. Likew se, the boronated succinimdes referred to in
t he exanpl es HBerenated auistisobytendlsyceéntnidg*t he parti cul0 @¥ei ni mi de
Wi th borgc acid at_ a.temnperature of above [err] in quantity sufficient to
yield a boron t¥hiisiHtnat Hd JiddGentaptakereaki4Qvfby wei ght30%G @by EP
0 448 207 Bl EXAMPLE 1 5 [err] Al kenyl succi ni m de* 100

pbw Bor onat ed pol yi sobut enyl succi ni m de** 110 pbw 100 Neutral QO

et ot okep al n¥dmed ercaOBoRb¥edbutanycubolrd ’g{x{ AN a and
al kenyl succinic anhyliRedr ﬁggg%viggbataiétm@ng ra'iqﬁnsa‘m%%eby 15
i somerizing a |-ol ef impldcdiare we@ghal 8ENgbdQWo 266 o et etid C24

1-Ql efins. ** Forpeady afwiowesp ati ths ahubesyhgel cebmb Ss rafle derived from
pol yi sobut ene wi t h a tatrserthylenagpenbhetnéar wei ght of about 1300 and

pol yet hyl ene pol yanmi nes with an average conposition of tetraethyl ene

pent ami n&. EXAMPLE 2 25 Isomerized eicosenyl succininide 110
pbw Bor onat ed pol yi sobut enyl succi ni m de* 130 pbw 100 Neutra
Ol (19 centistokes at 40C) 300 pbw

4

50

55
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* . Fornmed from pol yi sobut enyl succi ni ¢ anhydri de derived from

pol yi sobutene with a nunber average ﬁﬁﬂ 8y wei ght of about 1200 and

pol yet hyl ene pol yanines with an averg osition of tetraethylene
pentam ne. 40 45 50 55 12 EP0448207Bl EXAI\/PLE 35 | someri zed C16,

C18, C20 al RAMALE@cci ni m de* 125 pbw Bor onat ed
polyisobutenylsuccininide** 130 pbw 100 Neutral GOl (19
centistokes at [err] w_ 10 * " Forned from an al kene m xture
nmade by FsonEIIFE’P‘ﬁ’glae% Rtsur Gmoﬁtoa?ﬁ?‘ﬁ@ylﬁ%?_lﬂé%é%tene 3528 -RRY adecene,

and Z20% |cose e *x rred from o t enyl succin dri'de
derived fron1§ F?P? Sﬂtgﬂéyﬁf u%? gqnnlecular méga f about

1100 and poly y I 398 ¢ osition,

t et raet hyl ene&ggnbg{r}?ﬁg? éggll\/gf% %&E{i%)%\%ey%ggbut nyl succi ni %’18"3’%’

100 pbw Bor onat ed-pal yi sobut enyl succi ni m de** 100 pbw 30 100
Neutral Ol (19 centistokes at 400 - 330 pbw * Made from ammoni a
and pol yi sobutteny| suFormed finduwydan cel Keotemad o amadel piys dsomerdzingi ng a
35 nunber aveizfereptentdningidgit lohes@decene, 3B&rned from

pol yi sobyt enyl succi nkcoghdgeeere, dard 2k fr orh-ediopisedsut éne with a nunber
aver age nol ecul ar melght of about 1300 and 40

t et r aet hyl enep&nt ani §E*™48 § 15°W§§ﬁ?x$ﬁ¥ inig) aphxgpiges 5

ived om p yisobutene w a number average
Egg&gLOpgnylsufchn' 5&53 %ht .of agﬁgg 1100 and polyethylene
w bBoronated po ¥i§ ggy 'Y ge composition of

130 pbw 2 tetraethylene pentamine.
EXAMPLE 4
% Polyisobutenylsuccinimide* 100 pbw
Boronated polyisobutenylsuccinimide** 100 pbw
30 100 Neutral Oil (19 centistokes at 40°C) 330 pbw
* Made from ammonia and polyisobutenylsuccigic
anhydride formed from a polyisobutene having a
36 number average molecular weight of 560.

W ok Formed from polyisobutenylsuccinic anhydride
derived from polyisobutene with a number average
molecular weight of about 1300 and

40 tetraethylenepentanine.
\

45

80
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100 ‘Neutral G| (19 centistokes at [err] 300
pbw 10 * Made from ammoni a an'gP E)S)Js)égrgpenyl succi ni ¢ anhydri de fornmed
froma pol ypropyl ene having a 15 nunber average nol ecul ar
wei ght of 500. ** Formed from pol yi sobut enyl succi ni ¢ anhydri de
derived fronRMRLESobut ene with a nunber average nol ecul ar wei ght of about
1200 and pol yet hyl ene 20 pol yam nes with an average
conposi tion of tetraethyl ene pentam ne. Exanples 6-12 illustrate finished
gear . gi | %&ddi t iRedypropenyisuesininbde*t he contenpl ati on of thi2® pBwent i on.
In each case, they are forned by bl ending an additive concentrate of this

i nvention (or t%q’\m GG&V@Q%{B‘@GHYBSHCW@QW eof) w thlgocpbwercially
avai |l abl e gear lg)ll ﬁoncentrate I n Exanples 6-12, all parts are by
wei ght EXAVPLE aleu ra) 682 pSrrEigoles ra]t 30 Addi ti ve 308 pP¥duct

avai l abl e from_ELhy_I Petrol eum Additives, Inc.) is blended 31 parts of the
concentrate of Exarrpl e 1. EXAMPLE 7 35 Wth 72 parts of HI TEC[ err] 375

Addi tive (a praduct anaalea?kemféﬂ%#tétyénd’eﬁ r%‘HB I¥q %yl NC-
bl ended 28 parts of thaangarceat £diRe@f £ % g Wth 68
parts of il TEQ err] 3aGmAddi hrueaga Mm&mﬁazawl J %ff rs@l@i\ EthyP Bet rol eum
Additives, Inc.) is blended 32 parts of the concentrate of Exarrpl e 1.
EXAMPLE 9 45 ** Wt FoFnegafremopoiynischtieri043i cAddict anayfzigeoduct

avai| abl e from The LuBFFiBPdCﬁF%rmlﬁoﬁl@%%m 26 npabes eVerhge
concentrate of Exanpl Bo}ecH@ANPrELght aboutyy129 0g@ngaiprd yethxighenl
6043U Addftive (a pro 8 Yaﬁtl%ﬁa‘btieh 13 A V@ 9euIsompes itdppoPAt i on) i s

bl ended 20 parts of. t e Yonte ?‘é‘?ep‘tﬂt BNET e 1. EXAMPLE 11 55 W t h
68 parts of M |Iad 522 At\dﬁirt ve roduct Ea‘ﬁ%'fvl@?' e ;r&gr‘rlglal}/g%flhscrg&%cal
Conpany) is bl g ! ! n
s 207 o SRS i f ﬁgﬁra‘*@frcrrerﬁrrrr TR peTE
from El ¢ f it S compjers " Sy2ilspe gear eiladdive cpricentialg. In 5[’5""519“’ by
Exampl e 1. Ies 13-19 |IIustrate finished gear oils within the

contenpl at i ogwufp,_,gbi s invention. In each case the resultant gear oil has a
S:P weight ratto wthin the range of 5:1 to 40:1 and a weight ratio of NP
Wi thin the rangshedpafls SRITECOA70AIIREIratRENGiIRe ot ﬁetraa!ﬁmdaﬂ@@(inc?)éblelﬁr}(adOf
the succi ni Migercd HarbraitatewsB@mpEiSUant to this invention Sone

base oils may contain pour point depressants to achieve the specified
viscosity. IEXAMRMBPLE 13 Afinished gearoil additive concentrate formed as
in Exanple 6 is blended with individual quantities of SAE 50 base oil, SAE
75W base 30i | , WAED@rthef HTEOP BTS5 ASdiive [aifodvatswilatid fromSaly F2BGedpesiditivas,linc.) BARnded
75W 140 base28ppits of the corgena®f Bxamele i |, 85W 140 base oil, and 85W 90 base

oi \_/I'n eachEch%%eésthe proportions enpl oyed are such

40 With 68 parts of HITEC® 320 Additive (a product available from Ethyl Petroleum Additives, Inc.) is blended
32 parts of the concentrate of Example 1.

EXAMPLE 9

45 With 74 parts of Anglamol 6043B Additive (a product available from The Lubrizol Corporation) is blended
26 parts of the concentrate of Example 1.

EXAMPLE 10

50 With 80 parts of Anglamol 6043U Additive (a product available from The Lubrizol Corporation) is blended
20 parts of the concentrate of Example 1.

EXAMPLE 11

55 With 68 parts of Mobilad G 522 Additive (a product available from Mobil Chemical Company) is blended
32 parts of the concentrate of Example 1.
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that- the '‘nine resultant finished oils all contain 8.0% by wei ght of such
gear oil additive concentrate. Al teE?@“#?é yg , the sane respective nine
finished oils of this invention are q y separately bl ending the
corre- spondin roportions and anounts of the two conponents of Exanple 6
i-nto the reﬁmgﬁéﬁ base oils. 20 EXAMPLE 14 Afinished gearoil additive
concentrate fornmed as in Exanpl e 7 is blended with individual quantities of
SAE 50 base 0|VY'“‘ 7$EE$?§%}9°5£§% VSM P’°"$9&E'asbt5"et5fa'§E'%F‘PW@A'E 'SPEOdeaégea'BM'he ‘BAE
250 (base® oi PeNrai 0 base \W 140 b

85W 90 base 0|":1’“""""|I "'s g 6‘8‘? f*l? (gi"sa ¥ "t?ﬂ “ﬁ’h’éﬁ
Lﬁﬁ ol T)“?: g&

the nl ne re H ?&ﬁar dW%? r%r, elna {aﬁ? O 5] U¥Cln Ig nents us thélé
oi | additiv ﬁ 4 bftﬁfa@ tt@m:f né%rr %:;ar kS ; il '° Ptttf" Yacosty.

fi ni shed,oi I's Invention are
corre- sponﬁx,mp,_gquortions and armunts of the two conponents of Exanple 7
i nto the reSpectrve base oils.. EXAMPLE 15 30 Afinished gearoil additive
concentrate f QriBsbdgsar bilbd&iia BdHchtrdre foPmddlaS MERLMPN clid bidnBelivith HiiRbuarihantiidslor sxE Of
SAE 50 bases®idse oilehE 75WNabasiesAE do basAl, SRR 1hpisee 6l $AE Bé\bast 4f) She 25W-040 baseDE
250 basersoi bow-8NEasd bil\8sv-040aseoilpand 85\B-00W 88 ol rseaciDédse, tiESVYpdAithsizapeyediale, sueind
85W 90 basetheai the niharegdtarin fidshsdoils bhenain @O tyiwelyst o sysh gasedll dditvesorchntiatecAltetnae

ni ne resul t tusly, the sanstvespectivd wnedfinishesianii¢ efitiris Ryertdyoalm/fonved ghteparhtely hiehdingsbe copred
addi tjive C ospoading pedpertiont apdammarts 83he twip penhppnentsipbExapnte 6 indosthreeresriective basa eils.
finrshed oils of this invention are forned by separately bl ending the
corre- sPonBXMPLEAAportions and anounts of the two corrponents of Exarrpl e 8
into the respect i ve base oils. EXAMPLE 16 40 Af i ni shed

addi tive copg 'E‘F%Pg%;ﬁ' laggitve 5 %"°?’t‘ratEfPé{H‘tS’Ia§'" "?’@""J' ﬂ"’W’t"ﬁ"" bﬂ q\g’? RP9f SAE

quantiti es E&J" | SAE ?FT ol %s%asﬁ 3"5 ZL
base Oll l’lmshe ons in ° wel t ; 40
bas g ofsuc gearm additive conce u’ate terna-
S |ve | fms e o"ﬁgg}tﬁ: (8 g?ﬁﬁ)(, iy tﬁ WP-
SUCh that t opﬁﬁ’a{é 5”;10u Qt’tﬁcbt g\lct% ﬁen@ E Q\Pﬂea
such gear ol It1ve concentrate terna- tive y, t e sarre respectlve
ni ne fini Sh%m:bLEﬁf,Of this invention are forned by separately blending the
corre- 4% 3Sponding proportions and amounts of the two conponents of
Exanpl e 9 i nt ;finlBkedigess PiRbitivéCorldéitte frthéd as IERMIPIES islendedwith indilidwhl @iemtitiosQF SAE
addi ti ve cOBEKRRE 6IREAE T5W iEBchiaSAH 90 bEseanHAE 140basSoilhsAawde Basdiol, SAE NSW-1400bded oll,
quantities 60W-80basHAL-85014matmee @l dnd 8SAE0 Bixd\blh ars@acinedse, ti@AlopBffiodsamployged|are stidh
140 base oi that théMinéxbuitdntitirdshed dils alSARtaird 3.V8% Bwdightd sumh ear SI0AAHIGNG chcemiratel Alterna-
85W 140 #as tvelyi the samedre PBAWODneFinishedaiil$ of thiminesmtidn aceafomed i ecpprately dletdingrthe corre-
enpl oyed ar epogdingpraphetionstahdamdunie ofrtbestwh cempondnisiofl Bdaadle Giintssthefebpegtiyabasenils1 0. 5%
by\wei ght of such gear oil additive concentrate. Alterna- tively, the sane
respective ished oils of this invention are formed by separately

bl endi ngfot he %%{se_ S ond| n A gtrsttfléons %ngarg%ounts of the tvvouco_ onent s
of Exanple 10 rg‘tf r%‘a
oi | additi vg%?gggu {%ﬁ% @2 g'% r}%?s‘i‘i ?@ %j GFP%)(% %al

-1 0 a eo: ! ase ol T. ch or lons
quant ities :rt {
base oi |, " g %f A 3%?‘ gﬁ o]
80W 90 bas J:.ng g E%Ls,ﬁts O the twa @ %é{t&‘é ASE o9l the by Sk 1he

proporti ons errpl oyed are such that the nine resultant finished 0| l's all
contai n 9. Sexkwrreaizght of such gear oil additive concentrate. Alterna-
tively, the same respective nine finished oils of this invention are forned
by separ at el y Axinnsli gagr ol B&iitio® Edn€entréie for4aGe thi Hxgmid QPO bikddedwithaidividaalqudaitites of

t he two ®onpaAB&IHase dif SNEZaWDE® oil, BAE B0 iasé HICSARRID 8k bl SADZED ®asiol, SAE E5VAN Hasel O
A finished gik8ow-8dbaseaalcisiv-140 base ni ent85Wt90 bise piTidtacisasenthEpragpioes ehiployed dod sactded
Wi t h i ndi vi thatthe ojoeeresultant trdshed oil§ Bl SrtEin 505% aws\eeight ¢f sucBAgar gibaAddithesencentrate. Aafnad 0
base oi |, Selylthe sdmesespeitive niBNRISREDilH efdbis bivdntionJaForfivbd ddparstely dlending, th@@We 0
base oil, 8snandiaprepariansengl amoynly ol3ha/vg gorpregentseif Exampl 1@ igtoiheraspective base oils.
proporti%nsE)e(Anntn)Fl’L%tqu are such

A finished gear oit additive concentrate formed as in Example 11 is blended with individual quantities of
SAE 50 base oil, SAE 75W base oil, SAE 90 base oil, SAE 140 base oil, SAE 250 base oil, SAE 75W-140 base
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that ‘the nine resultant finished oils all contain 8.75% by wei ght of such
gear oil additive concentrate. Al terPFa- ﬁ%@‘i %eé , the sane respective nine
finished oils of this invention are P AESD separately bl ending the
corre- spondin roportions and anounts of the two conponents of Exanple 12
into the res E%W\Fwa%@éﬂdﬂl‘*@baswl and 85W-pp base pif. vetilivenadbeproportipimemployed are such
conposi ti onst B‘fﬂ"‘l Hiegequliangtinisheghoils all eenteia §i5%tby mgightisbsup eriat eireddifive nericerataAterna-
chatter in | {aYrtBysame;respentiyerninediqished|ols ofdfis inyeptips erederagd py/seperately blersiing e cotte n
accogdanct wPPMOREPPRERe AR amotnieefiths tg pampeteals OBRxanei {1 iftiihg sespegiive bese e

versi on of tB&l\lP?:E 9errpl oyed, the vehicle used was a 1986 Buick G and
Nat i onal havrﬂg—a-—g—s l'iterturbo-charged V-6 engl ne with single port fuel

i nj ection. TheyetdbloGar WRS1aR Gtk d tZIISCbIt ra AR i
st eeri ng gndgA¥ 5 QS%OII%'A éwgfe ‘% seJﬂ 340 PEml dngfﬁ h%
20 Pr i ogiif sdowestbl seto@ Bhwi1 @bars@d'?}lr amfﬁl Bt QU@a%e Qopgftlgngvgmplg ed é

of the |im teaksd i réskitbhGiisRAGHSall Bt & 5o ntfo# £LQ§gea %d&i e

was washed Wivbip, tid ©ehd adsPectl nin Mihisid Qilstds Ehlsdﬁ\}e n bR 6rREPMEse h&éré’tglﬁﬁvergl ng Wuor%—e
Vi ous | ubri cepbiding bfoporons endsrBuS s BIEINEShnPHEnts BIExbAAE Sntit tasd oils.

| ubri cantssand ahd difectii@nasitpine covixmsitidhs bathik ﬁ’idenh@{|ﬁ)alfehﬁnn§-We%roﬁl§l$l%st¥ abdchatter RW
recordi ng oflimitedslip differéntibie wiciluatatiddey te$is €onididtdd iVétSorinaSwithIROBIME Ghitell BPAXIE bHAttdrN
wi th equal stestR-4Aded). In e essiantof thetestemployedythe Yebidle Bébd ipdy) 19BOBuidK Grdnk Watonal B&ving2 5
Af ter, t he r ugR-8literturtiorchargagiV-ekingifewithisinglel paifed ipjestionvhevehitis vad dqdipbed with anaatomatRr
of the vehi cragsmissiopiiouerstepting anguelies. imadh elitéhfpaekeplate dimiteddipditfaréntien ri ght and

| eft wheéf. Th B"qrﬁe stiihe feanagle weg disserphigdiiplipwrspladement o he linfited slip gjiith packayplates
posi tion. At8n pReingse ﬁﬁté?ﬂfaﬂmb!yﬁvaﬁwas@rMFﬁOdW%W@“a@?%dﬁ@difﬁelamﬁtﬁsownm
tires were u‘§°é‘§:"b 2yas "??s %'%ﬁa&dy't%ﬁhgﬁfﬂwﬁaﬁ@w@ thesipesounls wag instglied
mle differehP s ot §'° p’ ' br f%ff"‘@?’atH'iei T@alj’ét wag biaplecked. than mp-initht o

60 nph 9 o t bet
[erﬂo (§ 4B|_h "ﬁ%igl?@ran-m tires ? era ure ep‘é‘gf,ed

i ﬁl Ja QE
mai nt a n te o eitw eer 'S r%a[rposmon
ap:orox: mat e@ﬂ?{mqmmet&ti % ”\}jo ors va s an orFs ‘ﬁere jggéesg e RPripKately
per f or med eachrydheu ssaiste mnﬁéa m:nat%@t@é thh3bs 69 i1 }Par 3
bi as chegk cnameﬂ;e%emiaom;m 136%@: @moﬁm) %E?L wﬁngatlaieg?\zhf&lh%ad&gﬁ Girap

and a 2 x 4 tbmaiftsin ter@bratudé within firhiRNéHafter 3ndeksOtdke ﬂmﬁﬁled at LSt 0@ n'\ﬁ@
accel er at ed térealgand torqué Bias EHacks %@@Krforﬁ&ﬁeakl@tﬁ’mfséﬁd%nlb@ﬁGdﬁﬂrﬁﬁ‘dnd g nnot
spin freely. Thetaqabiaetheckvomsisted OMpkiciag &6 radf wieBi@dn 6 R fd@InRE 2dé & éﬁd@@ xT4 Blosk.igiy
ei ght (8) ' fimfeantof 4 @ont WieelkTHe gehidealas Slawlyescddratd tb pull SveTab biodk. The loFciidhwheehshould
t hi rty-sé&omdtspindipelmas nade before each check and after conpleting each
circle. Any chEheichstter ghegkgbnsisted ofdhe carhsing diivemthiraigh algis(8)Tigle ds” Idekiaiock tueis at 546 8 S
weke/ conduct"@ﬂﬁ (8 forf 3kphle Atthirgy-secepd” sjon was mepe befofeerehbeckgadiaftep tdmp(eting@atH arcib.cAny
fill for 1i rﬁ‘%t@ﬁmwnsqs|°pwﬁ$l@f@tseweq nefed) was used. In a second test, a
"faili ng r ef e %’hﬁ’é“ t3ptp werg ceqdudiedn (g ene tepl 3 igssipp’ rpfeigacroedr o (4 %fﬁplpl’y\m&r lrsited .
The ot hef® T;;'?’ 61’% 9,8 gecepd tagh agiajiings migrenge il GLGi non-tirpited sliptgeeriubricant)
cont ai ni ng comme &t tw%ﬁqg? ’%&'V"‘a“s{i‘%ﬁd |33Y"r ) 953 8! basp P@d‘fqenbﬁ'yms 19 bt Icasea d

gear oil cf’rﬁ?'"'"g 3 9'\7\%‘1 ng?sby
Phosphor us. a%rtt ATmbT ﬁ:? T
used as igs. dﬁ?é’le% énofthgﬁlshe eve* O?@\ﬁ twela ar'e 8¢EV§;§%M§

added as a "top treat at a treat ght percent 45 based on

the weight of the finished oil. The test results were as follows: Test No.
Conposition Results 5D 1 "Passi ng"
reference  ITest No. o iti mles (9660 krdsultks "Failing"
reference Fail after 1700 mles (2740 knm 3 Commer ci al
Product 1 FaPpssing) r2500°mh9 es Péﬁ@Z%Sfﬂm‘) 6960 gniles (9660 al

Product + Pags af W@k ; POQ0 %kgﬁm 660 qu (r}ggé "E’ﬁlee@r F‘?égﬂ“ﬁg 207

Bl Wthout desiring to be bou or ot her wif&
consi derations,3 a possmbéxcieiplPacaidton forp-atlhyeaggg;eIzlsgatm{ﬁgjl(hazgqm)evabl e
by the p75act ice of this invention is that the ashl ess di spersant

succi ni m de or 4 Commercial Product + . pass after 6000 miles (9660 Km)
Top Treat
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suctci'ni ¢ -ester (conponent (ii)) keeps the critical nechanical surfaces
clean so that the conponent (i) succi- 5 nimde can interact with these
netal surfaces and prevent or at Ie&&“@?@ét"ﬂy mnimze the extent to which
noi se and chatter may occur in limted slip differentials. Clains 10 1. A
gear oil addi tWitheutdesiripatoibe baynd orgtheuyiisd livftedanihesreticat corwiderationn ia nepsible gxplanation for
conponent , towellent iegyits gchipvable by the gractise of thj$ Investisinigsha thegettdsn ﬂ'meﬁe"fﬁﬂcclﬂwe or
formula 15 Bloeipit estey (gamenent{il)] kepns]thq asttigahneshanjael syffacas Weanpe thettbeippmiensen
average 68f gimjdg caninteragt Wi thase FEEl sutizees and BBV pljeaghqepativannigize the gxiapkie Wi "P'9° a
hydrogen at B’I‘H‘iﬁ?ﬁeéﬁayaqck‘w""B‘Fedaﬂ“k‘éffﬁﬁnt'ﬂ? oup having an average of up to 4

car bon at ons; and (ii) at |east one boronated carboxylic
derivative %PE‘FOSI tion obtainable by reacting at | east one substi- tuted
succi ni c acy I'ng agent having a substituent group derived from pol yal kene

gﬁ\él pga?t g_gﬁb gé?ébv aagfe@?rlnﬁ‘og Anagevmbfgm m&h- cérggmrﬁg ad&ﬁg’cgrg&ner}{“c&nmﬂﬁ, | east

B Boluk B ot DG one primary or
secondary am no group I'n the nolecule and (b) an al cohol, and reacting 30 -

the product with a boron compound. 2. rAcopposition accord| ng to claim|
whi ch fugsther conprises a solvent oil J'chfiracterised in that [err] contains
14 to 30 carbon atons and is repmRgsentCed By the fornula [err] wherein [err]
are al kyl or al kenyl groups, and in tHat coppBnen (ii) is a boronated

sugci.ni m de obtai nabl e by reacti g th€ sufstituted suc- 35 cinic
acylating agent with al kyl ene pol yam ge afld reacting the resul tant product
with a b#on conpound. 3. A conpositi according to claiml or 2

characterised in that conponent (i) is predomnantly a mxture of [err]
sec- al kenyl succﬂ"f’i‘F’ﬁWe§ a8 Bicd ioralisnd aPERBAviah an V8RR 9f 2dQiSCcaprR ploms, apq sachRa Re
whi ch contai ns &fd 54'ﬁf/é'?dﬁl’ﬂ"d%'%ngqﬁ??e?rﬂP’E°T?ﬁ’aﬂq‘y'3q‘/6"b‘T”y'@1°Sp 3vica Ar average i ioyt
C20 al kene 31- Y22 al kene, 4- 15% 40 of C24 al kene, and no nor e

than 1% f CZ|6 s ﬁ toneforona%ggaorpoxﬂlcd nva c mposut%lﬁlC Iaupalb dr%aétio a j
reacting a pol yitag S wavﬁ L{it byl A ﬁﬁa mﬁh
substituent has g4l 6718 2300 nﬂ%n a& nt

al kyl ene pol yamiﬂ}eat regﬂ'iaﬁes |n tﬁ‘é'njﬁ Iec %ﬁ@db{‘alnrhldoﬁol aﬂdIe

range ofg2 to 3 ﬁéwodqu&hggo,g mf,gmge “of reac
resul tant product with 45 a boron corrpound 4 Acorrp03|t|on accordi ng

to any one @f Abmnppsitiae edbmigg ©lclaimsvhishifertdr nonipniges p sayeotdllichamacteniSed(n that Ri coptains a
wei ght basi s at4o B¢ @rhof atbmsland & rdpre@erfied by the fokmalaBaBEIt-iwbereia ReanddRe arg aky) oxdlkenyin 4
wher ei n t he prgpestandinghabéompprient(iiiis)a horpnatedwuirgifirtiddeptaingble byedctingrthelsulistituted suc-
1.2:1. 58 6. Aci@iemie%igtamhwiﬁv@&w@im@ami@ aaﬁspa@h@thefesmet pmdveawilm' aRgropicerreynd.

\/\hlchfurth sesaso nt o t vec tion
cogtains a émﬁ?l;rf tﬁfﬂ @artaQ?e'LV\g Eﬂ@?ﬂ’ ] xtu % Mm°?
t (| | ) fysuccllnlml O na oﬁnl omFr -oe n m| re OT NS
conponen s1s 3 gg/o AUk de iy alke,
(11) being f r Off and ol Biilend: E iln n%.gs)gms.md@grﬁedzgé e
amount of’ ageay Ilso Qsﬁ fife nrﬁfﬁ}%ﬁl‘ Icﬁ‘&e%&Ho UEf .théﬁ‘?ha%g%mdé molét-
phosphor us  add{kiweRhoPTaelt& 5B with Bikfknk bR hedrstritdt®y GRARMETENT, 1N
proportions such that the conpositi epn@AIIRKEAS,.).AHEI ght ratio of nitrogen
t o phosphor us @herdni s in@heAbrigd o613 andWek Bl rirgk bi® te70, Srdlrdadiing tHR réx0RARIACHLEt it |
0.05:1 tg 2:1, absbrbolpsi@d.oi | additionally containing a mnor amount of at
| east one oil -soI ubl e succinimde (i) and at |east one boronated carboxylic
derivative d@onfemppsion agdoiding panyiene iofbsipreaqdingrrlaims viterey tppgoportignspf (i):(ii) on a weight

asis are from 2.5:1 to 1:2.5.

5. Acomposition according to ciaim 4 wherein the proportions of (i):(ii) on a weight basis are from 1:1 to 1.2:1.

8. A composition according to any one of the preceding claims which further comprises a solvent oil and
wherein the additive composition contains a weight basis from 10 to 50% of component (i), from 10-50%
of component (ii), and 40-70% of solvent oil, the total of components (i} and (ii) being from 30-60%.

85 7. Agearoil composition comprising a major amount of a gear ail base stock containing a sulfur additive com-
plement, a phosphorus additive complement, a nitrogen additive complement, in proportions such that
the composition possesses a weight ratio of nitrogen to phosphorus of 5:1 to 40:1 and a weight ratio of
sulfur to phosphorus of 0.05:1 to 2:1, said base oil additionally containing a minor amount of at least one
oil-soluble succinimide (i) and at least one boronated carboxylic derivative composition (jf) as defined in
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Wthout desiring to be bound or otherwise linmted by t t
consi derations, a possible explanation for the excell eaiﬂmama““z““l“mkbl e
by t.he practice of thi's invention is ghaksstdoesashl ess: di mos x
succi ni mi de or succinic ester (conponent (ii)) keeps the critical

mechani cal surf B Sk o 5ol otmgcsg ARROBEALordikd. se.fa&g fon® a posbil £ @dn for
interactwt h Qlemésalks a é tlQJ cﬁ\{h(?ﬁ uoqgs s: s? Qiﬁie}’sams cmnﬁtfeor
the extentt 0 it d3fet &bm %Jp?fhe%ﬁt}éal%gﬁ’d'mcél Ruds écm Ilé% & thafthe component (i) succi-
di fferentigal Smm ahma uilnhe b (8821 Eurbds 2 ﬁé\feht\bﬁat%ggpagﬂytﬂwﬁ}ﬁ\ze tHEM@InFlo WhictAHdle

et al - Cont ai Nind ehaaslhal bdtEr if AFREBRrerer@IDr i SiNg: (1) At least one
oi | -sol ubl e succinimde of the fornula 15 20

[err] wherein [err] is an alkyl or al kenyl group having an average of 8 to
50 carbon at emimsand each [err] and-[err] is, independently, a hydrogen
atom or aneal kyl or al kenyl group having an average of up to 4 carbon
atons; 25 1. Ageanvil additivg coprtpoditipa.sievaisind alyonatatradntahinpeectiine ghmmpnehd cpovrisinge
conposi ti on obt ai tidbleest bne ofl-eeleits suerinimidd e dhwtforomle substi- tuted succinic

acyl ating agent having a substituent group derived from pol yal kene having a
nunber average nol ecul ar wei ght of 500 ¥®» 1¥0, 000, with at |east one
reactant d®lected from(a) an ami ng havl, iny at |east one primry or
secondary amino group in the nol ecite apd ( ©Sap algohol, and reacting 30

t he pgoduct with a boron conpound.g2. _AsconpoSition according to claim1l
whi cH5f urt her conprises a sol vent o?l ¢harfpcterised in that [err] contains
14 to 30 garbon atons and is represente§4byothe formula [err] wherein [err]
are al kyl “or al kenyl groups, and.in that conponent (ii) is a boronated

succi ni m de obt ai gadalieR Y af Si&FriaREnyt H6upHPSS drt deb85k & ¥Gs 503 3rbon atoms, and each Ry, Re

ci ni cacyl ating aggtr,W, indlepdhdéitly SNGAREVAM BRnaRY of SRCHIGRUp hiVRg R Swek afaaiupm
product with a boéeneempound. 3 A conposition according to claim

characterizsed i n &faat conponent (i) is predomnantly a m xture of C20 C22
and C24 sec- al kenj) & ivast b tstod &ied @bboatic\dilaivd dompasition ¢:aamuble iby @dctihg stlieabt on@substi-
m xt ure whi ch contutd sdgccioin acylating ghatt heeisy & substituspt @oupliaived ¢oro boljaikene beving aaumber
45-55% of C2 al kavemge BdlectZyaight T ta] AODA® witH atléadbodOreactant selpfteOfotn (a) docamine hav-
and no nore than h9@idéasGme pahd e presecandaty evinp greemin e majecils agd ©)rnclaehak afid reacting
formed by ® eact i ntj‘eafoww@d}?mémf’u%cci ni c anhydri de in which the
polylsobutene s bstlt ent has a nu aver a

rine SeSs 9 t 7 0 tO
- 000 win oy I i R
:‘gsfjr'tealtltanngOgL i}m o e tglg %oro te% suc nimjde o% r)gbla@ﬁ} aci n'g% eéugI ltu % uc-
to any on of t he precedagemm”ti1 k V\ﬂ/er tmg Bf)rorfl nsg%k‘ tl{boﬁ %or‘f”‘g

wei gith basi s sr & doinpdditidn decdkdifigio &lan’& 15r2&ara€§ﬁ§§ﬁm&ha& b boRCE) lis(hrddiBmingntig & hixtirelof
wher e’ n the pr oy t.h adsc,pdec-bikgnyksidcihimaies sbtaiiblg bomaa &bseraé®1-6isfoimidturd whioh contains
1.2:1. 50 6. A ocompeighttbagsincaoaethen 8 of ©; akene A13e5Bfof Ch elkgrectiedPay Colatkimes 4-15%
whi ch furtder cohfxakeps, and mohorethan 194 df Canttenehi@d gpmponére (iikielal suctinimide fonmesidly reacting
cont ai ns a wei glatpoliisabuten sugeini¢ anbydride iB @Bishche pavisobiena subSiityent ifas @ numigr H@figeolec-
conponent (i), ulghwelgnhor7g0te §00Q withadiengidlyaming eepreenisc by theddmpanent s (|) and
(ii) being from 30-60% 55 7. A eaﬁ&‘?”%(ﬂ%@@iuﬁbn conprising a

amount of a gea™hgiER nifiibe Eat"%fc‘?izE?é”r?f‘%l'i“r'ﬁ“i’\ﬁ‘eaa“%?fﬂﬁ‘aoﬂ’f’ﬁa%‘gUBﬁ?s"'ﬁﬂ“Hﬁ%q‘l‘P‘“"‘B
phosphor ugs addi &29@" EEMY¥nent, a nitrogen additive conpl ement, in
proportions sgc ANy oh O 1RPAIERILRiNA WHE 8 e pFRbriOhs

to phosphor u?o%ﬁiﬁsm&%@f%@w ya wei g%t ?ﬁrtﬁl o of sul furp 0t%o %‘hgi%ﬁg?ﬁgg@%
0.05:1 to 2:1, said base oil additionally containing a mnor anount of at

| east one _Oi Ias@lcmbkcsutnmmirdingm alim ¢ wherainmitle proporteasdf (aien Hesighhizsie dredrom b /1.3 ¢

derivative corrp05|t|on (ii) as defined In 17
A composition according to any one of the preceding claims which further comprises a solvent oil and

wherein the additive composition contains a weight basis from 15 to 50% of component (i), from 10-50%
of component (ii), and 40-70% of solvent ofl, the total of components (i) and (ii) being from 30-60%.

a—’%

85 7. Agearoil composition comprising a major amount of a gear oil base stock containing a sulfur additive com-
plement, a phosphorus additive complement, a nitrogen additive complement, in proportions such that
the composition possesses a weight ratio of nitrogen to phosphorus of 5:1 to 40:1 and a weight ratio of
sulfur to phosphorus of 0.05:1 to 2:1, said base oil additionally containing a minor amount of at least one
oll-soluble succinimide (i) and at least one boronated carboxylic derivative composition (ii) as defined in
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any ‘ohe ‘of the preceding clains. 4 8. The use of a i onposi tion
as defined in claim7 for lubricating.a limted slip axle or a manual
trans- 5 mssion. 9. A gear oi g"ﬁd‘éﬁ%"??é concentrjmu ?ﬂ'ﬂ"’ﬂl

| east one oil-soluble succinimde (i) and at |east one ”'mm"
carboxyl i ¢ der iangpnessthe grepesingciaion. (i i) as defined in any one of clains*1l to
5 and ot her €dd+ tei ve sucq that concentrate has a S:P weight ratio within
the range 5: 1 trél' ilf;f 2 53R goReFIaTEs Pelinpyn gpimNifapluiiicptig A liifed slip@xie or a manygh igans-
0.05. 1 to®2:1 excl Uusi ve of the ni trogen added by way of the conponents (i)
and (ii). PaenkguasdiabidiVe coheentrate compliilg dt RRE Bl o dllithd & DR o lof-
frei von II’genChﬁ_ilhﬁﬂﬂ&@lidmﬁ\@iideb&ﬁﬂohi%'@i_i)QQ@fiFéd\frbﬁ@BﬁerwS&Qu'n £13 s'aﬁéothégfﬁag%éfhd:
(i) mindestens thatdorbrtrae hbLd$:8 wSiyiR ediib viihitlnd fingd 51 13Rb:1 4% a weight ratio of N:P within the
R3 0 2Q, - Iange 0.08:1 tof2:1 exclusive of the Afogen added by way of the components (i) and (ii).

O in der R eine Al kyl- oder Al kenylgruppe mt durchschnittlich 8 bis 50
Kohl enst of fat onmen i st undj eder Rest R2, R3 und R4 unabhangi g vonei nander

ei n Wasser st Batentanspricher ei ne Al kyl - oder Al kenyl gruppe 30 m t
durchschnittlich bis zu 4 Kohl enstof fatonmen bedeutet; und (ii) m ndestens
ei ne bor ani ett Satigpadbiddiivrusamumenseiaung die &airvemicerdwaleben metatialtigen Askditichastaridteilen ist,
Unset zung mi nde&8th@ie8d:ei nes substitui erten succin-acylierenden Mttels, das
ei ne Substit uent BHRYPISFIENS cin PHdmlihes Suceipiid Perfommehem Pol yal ken nit ei nem
Zah|enm ttel des Mol ekul argew chts von 500 bis 100.000 stamt, 35

mt m ndestens ei nem Reaktant ausgewgllt caus (a) einem Amin mt mndestens
ei ner pri®iren oder sekundiren Am no pfe i m Mol ekul und . (b) einem

Al kohol , und Unsetzung des Produkf es gri-t ce{ner Borver bi ndung. 2.
Zusammenset zung nach Anspruch 1, “di e jweit echid~eHn JL6sungsol enthilt,
dadurch gekennzei chnet, daB R 1Bh bt £ 30 Xohl enstof fatonme enthalt und der
For nel RR6CH- entspricht, in der Rr lund IRl kyl - oder Al kenyl gruppen si nd
und dadurch, daft die Konmponente (ii)Reei® boroniertes Succinimd ist,
erhaltlich durch Unsetzung des substituierten succinacylierenden Mttels
mt ei nem Al kyl eingeiR;ane AkyiHoderAiesigzuppgmitl @scheshhiaiich € 816 80 KSnadstrta@meist un jed &t
Bor ver bi ndung. 3Rest R RaunBnsethnghgyongi@hdeAsis phiseiatoffatartleler eine AllgIdoteEAkenyigruppe
gekennzeisghnet , Waf@chghpittich hip andidhiengtofiato@os batewet; 45 gend ei ne

M schung aus C20¥ndC22 und C24 sec- Al kenyl succi ni miden ist, die aus einer

i soneri si erten 10miadestenspinecdiernipie artopsiutederivatusahmentietzuan, brhiivti dirhirasizeg
ni cht mehr al s 39ingepignggines substtuierts syccip@eyligrrisan Migls, dasysieRpstieitengrupre dbigis€24
Al ken und ni cht $igYan elgpm Palyglken it singraZahienmiiel des Ngiekulanorwishésvp$rbist 09.9Q0 stammt,
Succi ni msd i st Ia @lngﬁﬂe ﬁelm%qaﬁtarﬁ U%ng au.s (@) einem Amin mit mindestens einer prim&ren oder
Pol yi sobut eny! s T;@&%H%? AL BRSS! & tgtuncsies rgduktes i piner

ei R_Zahl enm ttel GES ekul argewi chts von 750 bis 5.000 aufweist, mt

ei nem Al kyl enpelssniieRseRiichBRRERRS 1985wk B L@aug%a%ym %}LM ot, dat
gebi | det wird, Rim 6l€30 KbhleRBidrBiomb EiihahQRd der PérimerR h(igﬁgéntslﬂ_ t, mf}% 4 R Aik-688 O
bis 10 |i"egt, wumenyldrappénaing Gnddedurdhldambib RenHandAteQA) Wik b&snidied SRLIRAI ist, erhaltiich durch
Bor ver bi ndung. Ubisetzung des sulisGiaisfteni36aeinddyitgen Bt k@ ol B W ENp S RinBHRIAE O&fzung des
Anspruche, in deheltbinenProdekteemibeind Byrvdrbindunauf CGewi chts- basis von 2,5:1 bis
1: 2,5 betragen_ 5. Zusanmenset zunq nach Anspruch 4, in der die Anteile von
(i):(ii) qauf® CEYREMPEsizUNaghdRsPruch 1 gdes 2, fadurch apfennaeichpps dal digKompoented) tbeevie 07
B1 gend eine Mischung aus Cy, C,, und C,, sec-Alkenylsuccinimiden ist, die aus einer isomerisierten 1-Ole-
finmischung erhaltlich sind, die auf Gewichtsbasis nicht mehr als 3% C,g Alken, 45-55% Cy Alken, 31-
47% Cx, Alken, 4-15% C,, Alken und nicht mehr als 1% Cog Alken enthélt und die Komponente (fi) ein
Succinimid ist, das durch Umsetzung eines Polyisobutenylsuccinsdureanhydrids, in dem der Polyisobu-
tensubstituent ein Zahlenmittel des Molekulargewichts von 750 bis 5.000 aufweist, mit einem
Alkylenpolyamin entsprechend der Formel :

: HaN{CH2)n(NH(CH)n)NH,
gebildet wird, in der n im Bereich von 2 bis 3 liegt und m im Bereich von 0 bis 10 liegt, und Umsetzung
des erhaltenen Produktes mit einer Borverbindung.

5 4. Zusammensetzung nach einem dervorhergehenden Anspriiche, in der die Anteile von {i):(ii) auf Gewichts-
basis von 2,5:1 bis 1:2,5 betragen.

§. Zusammensetzung nach Anspruch 4, in der die Anteile von (i):(ii) auf Gewichtsbasis von 1:1 bis 1,2:1 be-
tragen.
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6 Zusammenset zung nach ei nem der vor her gehendenAnspr uc ﬂmf Img ein
Losungsol enthiltund in der die Additivzusamensetzung mls

bi s 50% der Konponente (i), 10 bis 5EBQ #&20kBhponente (ii) und 40 Bi s*70%
des L6sungs6ls enthalt, wobel die Gesantnenge der Konponentbn (i) 5

und (ii) 30 @i iu@ﬂ%dnsﬂtiua@ﬁm: einem depiof HeGbitsA Heh A EPATTRE) Sie WEitertih eirfiabngdal entiidit éidne
uberw egende Memgm deiAdditvzisetmerabiely aufsapaiebstaait €0 bis 504 der Kemtoheke! (.10 bisi50% der
Schwef el addi t i Vieowprieataihiund 4€ibis 7% deylliamasditienihéik ooel @n@estmtrenge der Komponenten (i)
Sti ckst of § addi tll"d(")m'ﬁmommgenl n Anteil en so dal 3 die Zusam*renset zung ein
Gew %tsverh cg n Sti ckstoff Pho hor von 5:1 b| s 40:

und ein Gew ﬁ’ TS ﬁzgﬂ f{%‘ e' .be?s § Sﬁ"‘EF %nefe :éfgs? aten.
. eénthaltend ein S el d r
auf wei st, V\Dbelkoggl P rglﬁteq ;E%le samme ﬁg gg FCH’ erh zu

ei nes ol {]?Sl ! C% ﬁg gs ?‘Itléﬂ ef zu Igho 0 VOHE& 2:1 aufw, |st
Car bonsauFcder igivog) erblingb bl LS Gl §5L fihds (0 G
Anspruche def i Nhigdebtens®k ajoﬁ|erte33arb¥ﬁ§a%€5%w?-§us§hﬁﬁﬁse (ﬂerggleﬁgriﬂm% HehNY

Wi e i m Anspr uchyed aptBficit d@fidierZ HihaeChm er en el ner Achse
handgeschal teten Getriebes mt begrenztem Schl upf. 9.

Schm er 61 gdds.t i Vekwendung binax Getrigrebliasbrbreendet ring e 1t 13 ruei TlefirlidrGam Sctirdegen einer Achse
Succinimd (i) qsiarcbirn# mmwn@teeiaememmltlbemérenem@chlupf
Car bonsaur ederi v Zusa rrmnsetzuni(a;lefl i)d wi e in einemder AnsprCche | bis 5
definiert, uhid mioiBlad ndesign °§°SH§§S %ﬂ’ﬂ'@' ijund '“'éﬁ'eﬁte gise bo-
Gewcht sver hal trﬁ'l'teeé'te A%?Jf@?ﬁ?ﬂf?i’;ﬁaé %t ‘@‘@ B °h °’t' und
Gewi cht swveer hal (%% re onzentrat ein G aéhaém mrlerh (ljﬁ]ijg ?{ §T nSéﬁris
1% dgn lscgr gvo Plrgrger von 1, aUssc IC ti tof er
des Sti ckstoff f di cfﬁ rs g
auf wei st . even catl 0 OSI t| on addl t| f d hUI |l e pour

engr enage, depourvue d' un quel conque add| tif contenant un nbtal,

conprenant : RévendidatidisNS un succi ni m de sol uble dans | ' huil e, de formule 30
R3 0I1% ]| C-C35 R~~~2 -C-CR4 0 40

dans | aquel | £ Romp6yioh aaduite d’buie gswuﬁyaerabé(yé,ﬁu@ub AdnCdamydnBuetataitt cohtBnaRuRhetal,
noyen de 8 a S5Gomprenanttes de car bone, et chacun des groupes R2, R3 et R4
repr esent e, i ndepedemensuccinimidasobbie dalishiyde,ce fogei® ou un groupe al kyl e ou
al cenyl e gyant un nonbre noyen d'atones de carbone allantjusqu' A 4; et (ii)
au noi ns une conposition d un dbri veRcargoxyl i que bore pouvant Wre obtenue

par r6action d au 45 nmoi ns up3aggnt succi ni que substitu6

d' acyl ation portant un substitugpt rive d' un pol yal kyl ene ayant une

noyenne numerique du poids nol 6ctl ai e de 509 2 ;00 000 avec au noins un

corps ro6astionnel choisi entre Ra)-upe-awi-ie ayant au noins un groupe ani no

pri maire ou secondaire dans |a nol 6cple [t (b) un alcool, et par rbaction
uproduit avec un conpose de bore. B, donposition suivant |a

rev nhdi cation 1, qui conprend en outre une huile servant de sol vant,

caract6risée en ce Qufs Rluehilld %@én %g%u,?&l_zgle J‘@&n a S&LP%%reaﬁs &Suteaasomo-
represent® par | gef &b, &8 @prﬁéﬁé ):m Bt ndidninde é'mt Sitlanidre.
groupes al kyl e OHénabG@rﬂéfJ)@e alRfle &Qlc@r%le(w&t L@noﬁ@ﬁ%o‘yén@ﬂmeé bd dartRd allbiit jusqu'a 4 ;
succi ni m de bor eefpouvant etre obtenu par rbaction de |'agent succinique
substitue d' acyl @i afoi@s conipdsitivn kivh @erRp Garbdxyliqig soee @lvah{ee lobterile Gbr rBdcOshLL'du
resul tant,_avec umoicuzget sutenipersebstitodd acyldtion pEeMPMSLstit0dnt arivé/dunt polydikyldne ayant
revendi cation 1 e nibyerhe n@ncdriguel de @eidsamoldralaitpLie 5D@a 10980 avetianhoinsiuh carps réactionnel
princi pal ement ushoistanie @urd@mine ayaal au@wink sugroupa iaming ergnaire ouGREond4iR Aarstia ipdlécule
pouvant etre obt il upalpeoh e na”daqu d\ﬂﬂ’mﬂvig%e@e! compriséfid boess | sonBri shes qui ne
contient, su b(%% sponder al e, cP de % d' un alcene en C8, 45 A 55 %
d' un al cigge n 0 t%gs"éi’aﬂf réyepgication J%‘é‘f?@‘pﬁﬂd Epytre yje 5”"?_59“/%"5"96?1"’ ant, paracterisae
C24 et pas pl uﬁzsﬁ%aje /cot 142 30 atomes de carbone et estreprésenté par la formule RsRgCH- dans laquelle
reprgsentent des groupes alkyle ou alcényle, et en ce que le constituant (ii) est un succinimide

boré pouvant étre obtenu par réaction de I'agent succinique substitué d'acylation avec une alkylénepo-
lyamine et réaction du produit résultant avec un composé de bore.

55 3. Composition suivant la revendication 1 ou 2, caractérisée en ce que le constituant (i) est principalement
un mélange de sec-alcénylsuccinimides en Cy, Cyp; et C,4 pouvant étre obtenu a partir d’'un mélange de
1-oléfines isomérisées qui ne contient, sur base pondérale, pas plus de 3 % d’un alcdne en Cyq, 45 4 55
% d'un alcéne en Cy, 31 & 47 % d'un alcéne en Cyy, 4 & 15 % d’un alcéne en Co, et pas plus de 1 % d’un
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EP 07448207 Bl al cene en C26, et le constituant (ii) est u
forime par reaction d un anhydride FeEB’LPyJ gg@ t.enyl - succi ni Hmmﬂ“mmnﬁl" ||I|
| e“substituant polyi sobutene possed a ;’anne nuneri que du (ol s hol%cu-
| aire de 750 A 5000 avec une al kyl enepol yam ne repr6sent ee par Ia formule 5
H2N( CH2) n( NH( CPI2dna prfie; ot legarstittiand (ibgst wn sycoipinidrdonng Iperugactin din AptGdrige pelyisebutéryl-
val eur de 0 A i'IYm“'eliedﬁ&?'e%Ié%:‘t"P%'WaHﬂO' fobeltetPe 8L una mpyeataménifue dihnsiss moldeu-
bore. 4. Conp@gf?ﬁ-’éﬂéé?ﬂo\?é‘?ﬂ“"? a”ﬂ’l‘?ée"lﬁ %’P'Eﬁﬁg;&;@:‘d;%%"" [P BHEI cat i ons

pre ent'es, dans Iaq n gh sur base ponderal e,
estcugrrprl s dan‘%cé1 ﬁ"ﬁ#%‘fpl/ ”@e‘bazepgggéff KJ e”rgeoﬂn%%féﬁ?tﬁﬁd‘?ﬁﬂdw‘a’ﬁ?“"*“é

revendi cation i aﬁoé“p G8PFe Ie rapport 1 2 sur base ponderal e, est

conpris dang, | Cblﬂﬁo&ﬁdfﬁguivfht flRe dueleoud-ded rdvendiation CHERAS s BRs I%bUeVé‘\@Fap!)orHE.eﬁiq,
quel conqye des sirbaRpoideale] RNGmprisRRIMN-REe dLid:1 £ BB end en outre une hul'le
servant de solvant, et dans laquelle |la conposition d additif contient, sur
base ponder & ePOl!!@smorﬁgiV%ldeveminﬁipm 4, danataqyeillg le rapor e : 258 B4selpondépaies Bst banapris dafns | )
et 40 A 70 %dH"te'I"IﬁlIelde%éﬁ#dnt de solvant, |a quanti te total e des

consti tuant é"rrf ﬁf lla de 3 ﬁ\eg{%{%gg/f& 7. %°éI’ﬁTI %s&tg%%n d' hui :uﬁ% (I)lyr
engr enage corrp u! 20
gr enage cont ensiita’ "H'va"t ot 'l. £I§° i p°*f6°§§§/}5€|hu T O UL ; F"Etfgm’
conpl ement  d' a@%ﬁs“{, gﬁ(ﬁ &‘E b np! ene [t °Va(5'dfath"T"' ©

remi_gr mant de azot e, (%{@s pr oportl ons teI I es gue Ia conposition possede
un r appOI‘ t ITDndG'h@bltldﬁi huile2pb0it 6B granhgP bedsppdnert @ndlguaftitsldomvirdfte d'ufl hullde' LABEASE en-
ponder al du s ogknage cantepindaHonplemaled QidBHenterMant ddsoutreach doRiplBrHiénk @addief rbritérMant du
cont enant en ophosghoene qomblérhemt djatilitit rerfe ment del'4z0tk, 28 delprapdionsélies ddeltecommbgsition
sol ubl e dans | pdsefdeen @ppark pandérabderiszotersg paniposdet st iGmod et ahaappoe pardérbi@dd whufre s
born (ii) repophgaphore?s0,05:1a2:1, fadjteshuitdeibasetcomenasien vetrtune pstite qupntt ¢'aurooe ud ew-
revendi cgt i onsc'g fide Bipelibiedans Buile eppy majpsupeepmitosition dedsriyiosibpiytinve tork () épongantir
engr enage repoﬂ Sgfinitian F‘&’aEFéF'IerﬂJ?"f%ﬂPe%? ipyandicgtignspespedeatee at | | on 7 pour la
lubrificati Qn QIO !Ij)r{e%ofp Sd%eill’rerclzﬁrenl u teré ondantar;dett'n iti tﬁar i
manuel | e. 30 rIaJu %gtﬁ: {uFr‘a grﬁ‘l n?hmq;é plﬁ& ur]% trgnsmlssgn gﬁ%ﬁéég 86%%}%&“
au moins un sulcl N m ol u Mol NS” une

conposi t s0n edecehéritrs G'ad‘dﬁifstmmw PolHeRgreHAEE; cdmprenant Q@ﬂ&mtsud%minﬁhe‘éﬁgoluﬂlb tAn3 Phuile
suivant |'une efaemoin€aeGoitpositidh d& asrRe EHriRfii@ Wore i) Pepndait ath RtititioR Suiiediukd Jusi- de
tell e sorte quenhe deoreanitationspisse dRutes addiiiyHRItdile BORAGE RlcorBetts GOIERde UR r&ppsts
| "interval | e deonBérdl SR codfpris deds linfervaligjedrita 400 retharradpompdAd&raINER dompiibadans I'intervalle

| i nterval | e dde B0 211 #'eReclusiofdé Fagote hjordd man'inter miétiisieaibecongtiniabte ()ma ).

| "intern®¥diaire des constituants (i) et (ii). 35 40 45 50 55 20

W
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