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FUSED- RI NG AROVATI C AM NE BASED WEAR 5 AND OXI DATI ON
| NHI Bl TORS FOR LUBRI CANT'S FLELD .OF THE | NVENTI ON Thi s
invention is related to a multifunctional additive

whi ch can serve as an oxidation 10 inhibitor and/or
an anti-wear agent and/or a soot dispersing agent when
used in a lubricating oil conposition. BACKGROUND OF
THE | NVENTI ON 15 Reacti on products of am nes and
various carboxylic acylating agents are known. These

~derivatives are useful as lubricating oil additives,

par ti cul ar FSED-RINGEARMNYATIGoAMINEBARED Wiksder si ng

agents typi.¢cal ly R \/I de t nti -
ot dant  penP X R AR PR LURRREANTEG | &
as mul tifunctional additives 20 In recent years, the
need for reduced enissions from notor vehicles has
resulted in the u¥eEBD QEARBINVENTH®EEhnol ogy. This
new technology is sensitive to additive elenents
present in conventional |ubricants, such as sul fur and
Ahesiphanies is rehesto Aheifnictom addiilpé @Bichaps@ses andiigdation
t%mghe use of conventional wear and oxi dation

AT BT AP HERAECR AR @ sovid IYpREFRaRECYt herdigt ibs
ARR{Aihd G sitfigavy | oads 25 wherein netal slides
agal nst” netal” may undergo excessive wear or corrosion.
Oten the lubricants used to protect the netal

eeurt g6 not EACHEHOHRD DY RRIRRARESS Torari o

metal contact. Consequently, the performance of the

‘machine or engine will suffer, and in aggravated

ReecsonmredustscHianancsrand vations carpx pecointiogwgéms aleknown.

ARS8 A LRl il

agdnits. Qobthadi dispefsiP@igenGUlpicalRe®Ondt prévade Advhti-wear or anti-
preparati on and identification of nultifunctiona

it beaefit apd saysuabiy reinpb Eserrashto ep pviltHangiisanl additives.
oxi dation, and dispersancy. -1 U S. Pat. No.

3,714,045 discloses a lubricating conposition
toretaityearg, thethedddfanieduaddemissi@a! fonihdeorpiebidlis @ds ﬁyulted in
reacting stoichionetric anounts of (1). a heteropol yne

ieckt eetevhsRiplasidesnglogy Henrsw tﬁﬁbwogbalsémmawrf9 @M%e
LRmehE ngpé's%%(%ﬁ‘ €6 Rhtidnal TfRickRL 168! as dulthd LA Mosyidrts. Thlse

a primry arylam ne.
elements are typically present due to the use of conventional wear and oxidation

inhibitors. The metal surfaces of machinery or engines operating under heavy loads
wherein metal slides against metal may undergo excessive wear or corrosion. Often

the lubricants used to protect the metal surfaces deteriorate under such heavy loads

and as aresult, do not prevent wear at the points of metal to metal contact.

Consequently, the performance of the machine or engine will suffer, and in

aggravated cases the machine or engine may become completely inoperative.

Therefore, a need exists for low or non sutfur or phosphorus containing anti-wear and

- anti-oxidants. A particular need is for the preparation and identification of

multifimctional additives, such as additives that combine wear, oxidation, and

dispersancy.
. .
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U S. Pat. No. 4,522,736 discloses a reaction product

formed by reacting an al kenyl succinic acid or

anhydride with first a diaromatic am ne and then an

al kanol amine. Likewise, U S Pat. No. 4,895,549

di scl oses a reaction product prepared by reacting 10

an al kenyl succinic conpound with an arylam ne and a

hi ndered al cohol. U S. Pat. No. 5,112,507 discloses a

cUp%lehNo 8f7 15;94@ dzsalpsﬁsatléwcaangi p@nr@ateqnamtaamg hlbncants and

| al Vi n n V|n

"Ly{{&d%g)%‘ er il ct1n§ E chiom tgﬁ%glguctg ﬁ]la)tt }{e erop

r pdhdéddriy remgmﬁa[eﬁmmaﬂﬂnmbicemhydﬁdébﬁ ktegirkRgcodt 2 ﬁtéwlradlcal

wherein the 15 olefin has at |east about one branch

p BRIVt (D) GPTIEAERIYIIERAY the chain. U S. Pat. No.

4,234,435 di scl oses the use of carboxylic acid

acyl ating agents which are derived from pol yal kenes

sUch Pas Nao Hwﬁﬁ,ﬂéﬁ dsclasd aaegtiiba productaohmedyth i maasm@cmamtenyl

O AL it U Tishe Bpramit SpneintbrL g SRR aine.

g Didetissl 6C i No PRoD%49 §8Ibsed a PeaBHVPDAAG g‘l’%ﬁﬁ?&d\fl\é@&&mg

basi ¢’ car boxylic réactant for each equiv
oén alkenyp sogidik enmapouTifl eviticyl agtlamipeagd n théndesadel¢dheh

further reacted with pol yanm nes or polyols to produce
"derivatives that are wuseful as lubricant additives or

ag.9. PhEeNFES |1 82,867 Hieclb&s 8 UbpAGhBtoft RefliratdieRidERhctant and a
with various other chem cal conpounds. 25 U. S. Pat.

Neigh Brolesulan pzight alkybmsdidenedilefehaying sigbeientmagdengf carbon
rare elh TR RosRolh e n ybrgating o) apd e e

aolefint Ras dt ddakioabotit driedmanzh @it tw. ciriod aadinsiilodg ﬂxe whhigs of
t he am noguani di ne per nole of the succinic acid
corrpound SUMVARY OF THE | NVENTI O\l The present
..
P 0 PR SR es HARE DL oprb i B oLy HREE ARR which
aawl dem.redefrcms palyaﬂksxma s8¢ pag&ntenemdaarmmsm«tadmnyha gexgtant

r and rous free |nh|b|I|
et Debie shiinePorli Dot pibesenets MEerdmtsyed fy te
C}ﬁ‘é‘s"éhb@ Rvidin @1@11‘ @ﬁ&ﬂlreoéf AUBRWY sDUpCAGHVed Fohta dlbasm

rivative with a use- rlng afromatic diamne, wth a
chadhoggliensaetantafor eachfequingenti wagtof thyi mliygallganeal“fer acylading agents
o.there

I S e o oL o R i B R TR are

SRefil hd BBlitant addi AR A4 IntPMediftel IERAGBEcRY 16 Ba& Rt with

_ m xture under reactive

various other chemical compounds.

U.S. Pat. No. 5,454,962 discloses a dispersing agent made by reacting
aminoguanidine with a hydrocarbyl-substituted succinic acid or anhydride in a mole
ratio of from about 0.4 to about 1.2 moles of the aminoguanidine per mole of the

succinic acid compound.
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conditions wherein the m xture conprises (a) an al kyl
or al kenyl succinic acid -derivative, wherein the al kyl
or al kenyl substituent has an average nol ecul ar wei ght
of from 450 to 5,000; and (b) a diam no napht hyl
compound of the formula I 15 RIHN NHR2 R Formul a |
wherein Rl and RZsgvevinkdepantgnt iNVERIrgoned fromt he
group consisting of hydrogen and Cl_10 al kyl; and R3
i's hydrogen, hydroxyl, Cl.6 alky or Cl1 -6 al koxy; and

ab ouﬁl geni grg'eh@cﬁl kr@éti({ Zﬁ b%}h It1§181ﬁtg(?? %%(2(?1{1 1018 can be

pempllwgrexﬂmdhbxmtmg ails el seoded atchxsparsmg dgenf, ah ubmmm!hmm;gent and

effective or its intended )
M@% g@lqr%rf{eewpﬁggﬁgawagp@tr ﬁ@@%ﬁ@aﬁwl product is
c I
F b ol R ATOHbr th QG ] B R RG FA2 fsca.
pringleromatib digdne poth 4 dhergeatek ratii @1he diriteemoiety greater than

P B paia R it e iRl iR b stebi vl BhHRiei el tyhgcant
apdlifiey mul at ed | ubricating 0| | compositions containing

the multifunctional product as well as other
addi tives such as di spersants, detergents anti- wear

RN hec B X cBRPb ol pondtey ol SRR P Elrs VBTG M
cedriditions whersOis i x ProshngRded(n) be alky dilgallaex@lslﬁh’élm@ facid
alkené su00|n|c acid derivative with a substantia

edEvalive whsren tiniaka] pratkemy) substivsaiheg an pyenge Balseiige weight
OO 430 3,600 o) akidlhind bl ouR SEMCAL L1 ©

di persancy to Iubrlcatlng formul ati ons. DETAI LED
DESCRI PTI ON OF THE | NYERNTI ON DEFINI'T QPS 10 As used
herein the fol | owi ng ter ave t fowi ng

nmeani ngs, unl ess expres the contrary.
The term M refers to tfpe nunber aver age nol ecul ar
wei ght of a polyner. 15/{The t l-gkefin” refers to
a nonosubstituted ol efi doubl e bond in
the Rs Formula I

wherein R; and R; are independently selected from the group consisting of hydrogen
and Cj.y¢ alkyl; and Rj is hydrogen, hydroxyl, Cy.salky or Cy. alkoxy; and wherein
the molar ratio of (a) to (b) is from about 1:1.5 to about 1:3.

The multifunctional product produced above, can be added to an oil of lubricating
viscosity in an effective amount, for its intended service. These lubricating
compositions typically contain from about 0.01 to 10 wt % and more preferably from
about 0.5 to 5 wt% of the multifunctional product, based upon the total weight of the
composition. In another aspect, this invention is directed towards lubricating
concentrate formulations and formulated lubricating oil compositions containing the
multifunctional product as well as other additives such as dispersants, detergents, anti-

wear agents, antioxidants, etc.



1-position. They can al so be call ed al pha-ol efins, and
have the followi ng structure: CH2=CHRq where Rq is

the rest of the olefin nolecule. The term "Total Base
Nunmber”™ or "TBN' refers to-the anmount of base

equivalent to 20 mlligrams of KOH in I gram of

s Anfng .othEh is:torklitidhpreschiBMve titidieis bascdfupea thedise@ valykhhti cegtain
products and therefore a greater alkalinity reserve. .
TRENENdy proguesd iy reactiang 2 3iey! @b plkpmyl sering apid ffrtsie with 2
s ROkss BT (RIS p Y B R B ke R B eads 0
r e poulti fedctiomahprbdicy tteris weful Ropis@de peti-wgra miodxidawplaad

aad is a sure of the _.anmount of acid groups in a
gPRAESEICYLR HRriGALIRGASIRUIRLBNS. ot er i ned by t he procedure
described in ASTM D94 or any other equival ent

procedure. The term"TAN' refers to Total Acid Nunber,

- whi ch ref er DEIAHFD BESGRIFFHION OF BUEINNENTEAN t o
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mlligrams of KOH in I gram of sanple. TAN can be

determ ned by the procedure described in ASTM D 664

ODERINITOONEr equi val ent procedure. -4 The "succinic

rati o" or "succination ratio" refers to the ratio

c &b geadheeain the follewing derans haye the folewine sreanings wairgs expressly
[ uation set forth in colums 5 and 6 of

@@S%F%%%S 334, 321, hereby incorporated by

reference. The calculation is asserted to represent

‘the average_nunmber of succinic ?rou S |j g{ al kenyl or

ps 110
al kg feun M TRiers g thgpiyrahsr dxcrags mafacrisy eight of aRAYREG; n.
SYNTHESI S The multifunctional conmpounds of the
present invention can be prepared by contacting (a)
afhaleke fiHolefin" adfkiglis a cwinobubsttitall aefin that hasghavidubl@bond in the

PN L O T
CQHg;GHR{'["ﬁfher-E}IQi i§Melr¥st of R JMd mbrBgE] onal conpounds

produced are mxtures of products, which if desired
coul d separated into the individual products by known

SR80t SEILGR, o mn NRLE) it bl 0o

Stilligame of RO irdE giavtdf sagplé. tiud, hofhea B nulnterd Rflebiatibre
3.0 nol ar_equivalents of the diam no naphthyl
cikgmeodupisand theseforsy gheatenglkalinityrasesyrs ke E{ééﬂ #i? wmple can

Sl g ARSI e g
rati os of about 1:2 being particularly preferred. In
C"IQ]:Tedtlélgrrtl i"Snng’t' peifesrs goe afi)toinio 1(:'&1::ig\1r/(1e erlgi\égr, which is reported in milligrams of
KOH per gram of sample, and is a measure of the amount of acid groups in a gram of
sample. SAP can be determined by the procedure described in ASTM D9%4 or any

other equivalent procedure.

The term "TAN" refers to Total Acid Number, which refers to the amount of acid
equivalent to milligrams of KOH in I gram of sample. TAN can be determined by the
procedure described in ASTM D 664 or any other equivalent procedure.
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20 generally found it convenient to first add or

prepare the al kenyl or al kylsuccinic acid derivative:
and optionally any unsaturated acidi c reagent

copol ymer together and then add the di am nonapht hyl
noeity. It may be desirable to conduct the reaction in
aithe 'mwecinicarigelrir¢'sioination radio” diftrs émthe r@p:t ¢altdatsd invenbdislance

th th ticul ; nd c
o i e e iR raLe Rhipt el Tt e Thd ot U
erRENoBBL A7 0 'ﬂéreb? ﬁwﬁﬂforeﬁé‘cﬁl’i@fe%reﬂb%Wﬁ@éal&ﬂ:ltlo%rig asserted to
m xt ures of C9 t aromatl c sol vents are

a@@éﬂ}ﬁﬁ@ﬁh@aves&gewmbsr ofr%]dpﬁzlnlalgm}upsumgl aliserstl oo alkyylsuccinic
%ﬂg% enpe atu es in the range of about from
6 Pﬁggfgﬁ)keeyf%rl YéF %Py 110 C to about 150 C for
about from1 to 10 hours, preferably 30 4 to 6 hours.
Typi cal | the reaction is conducted at about
éﬁgﬁﬁ& pressure; however, higher or |ower

PESSMI AR bARRE UL SEaRndl 0 pn b B plact Moty

tenperature eSI r pol n

r eatdciing $ayan aﬁmhylentalkﬁﬁm&iﬁicea‘md dﬁmvatlmd Witlph esetdntiah
the. ystem or ge d by this reaction, is

pFieICBIoRISfrF oxe pRit A geaompuay of ol wyler
Rt iiGhs. D EABE Ot Mo AR LS ARNA Boduced aro mixtures

distillation. action co

celfiproducty, wibighafiderired beﬂdsqwatechupzemamdméua(lmycmwml Hyyknown

100 C to, 2 % and reduced pressures to renove any 5

v%?P%fﬁl?‘ét 8‘3571?1'&‘6 ents which nay be present in the

product. THE ALKENYL OR ALKYLSUCCI NI C ACI D DERI VATI VES

AI ke | -substituted succinic anhydri des have been used
(Eyri¢dlyeths ghe e praashisaiordunjdd byseintacting arealkenyd ©7r alky! succinic

SR SRS 20 DR s e

Impht}@hmﬁl[&ﬁm& Plef@fed Rolgr satibk De aE’élit onBlgnole SkeGA of Zﬁ{)yl
and .a, ch] ori nati on process see , U S. Pat.

Fugeipicggihderiypiave tg | Wslo%i@t?eﬁwo esd}@l@m r@pbﬂaﬁmmnd with
(rﬁPéﬁﬁ%bzuﬂrfgaﬁgg%@%eg%ﬂ? pGHIR I BORERSS {fgg‘;rea&?o Nwe have

aracterized to uct.
Taeecraly foundat conmerped de Sisst afRl &%eﬁarél theallleaghor alkylsuccinic acid

characteri.zed as nononers c | ning either a double
kfgﬂéia“"& apg opfisrly PR S HANA 2 @wae?&?pac%bw.t@&ethqr gd then
d/ﬂ% digRhhRh1 Qn&eﬁ?cﬁqzﬁ%é desrpifle 1]0 ca Bétl the f’é&gtxﬁhln an

l1on, "Reaction of ori nat ed Pol yi sobutene wt
meréollgamAﬁhlydmtlom dilived haptirsum Gatvahty siild vimy with the particular

PRAIC TR e dpfmin] From, e Siress gt Sy experimentaions
(F3PeMaaYe, helRFAI31 Ynd H3RBes 084S o Cﬁ%&ﬁa&ié éo'f%ﬁts' e hé&stable

one-t o-one nononeric adducts (see,
fgolyents.

| Typically, the reaction is conducted at temperatures in the range of about from 60° C

to 180° C, preferably 110° C to about 150° C for about from 1 to 10 hours, preferably

4 to 6 hours. Typically, the reaction is conducted at about atmospheric pressure;

however, higher or lower pressures can also be used depending on the reaction

temperature desired and the boiling point of the reactants or solvent.

-5-
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20 3, 219, 666; 3, 381,022) as well as adducts having
pol yal kenyl derived substituents adducted with at
| east 1.3 succinic groups per polyal kenyl derived
substituent (see, e.g., US. Pat. No. 4,234,435 to

Mei nhardt). PIBSA serves as a ubi quitous precursor to
S VAEAlvhth BRkSdndin G 8GR SLeRRIQBISy GisSRedRANs preferably
i ncl udi ng succi ni mi des, succinates,” succinate esters,
aFRmaver 4061 8 reaction Fﬁétqnbiilﬁ’mg hpcoirsseldBe Fasiieleya apenaroping or
2

< LR, ol SREIFROIGHOR, B LKA O OHBRE R clevareq
apangferatines (ig;zeillynﬂ)()a lﬁl:kodjsa?r{}@i endyledugd préssutel & remove any
prep {atlon of g}esl ke\ri‘a succinic acid derivative, a
puPlliieicampopanty § ePReseRtrn theipicht ed aci dic
reagent which is a nonounsaturated C4 to C10
di carboxcylic acid 30 and/or anhydri de and/or ester,

( Pt ATEBNY TWOBr AL KYLEYGMANIC AHOIVER BV ATBEES T e

S5 S B LB B Bl 2 4B Mok By

C&Eﬂ%ﬁﬁhteﬂts%&xﬂk%nﬂﬁiride@ﬁavtehﬁeﬂ'ﬁréﬁarﬁ@ $3iwWb AlfF@eht processes, a
Exenp ary nonounsat ur at ed car oxy IC reactants are

f theemalprenssd referrediotierimasd e n@r@s@y"a(@ﬁ@ e.gvdl.8i Bat. No.

AEEE ring panlo o niYess (e S it Bal Rt P2 b fle

f p@@fsalﬁtﬁenﬁE@Gclm@bﬁﬁ/ﬂﬁ@@f"@ﬂﬂ‘»&'f)@Ndu@%@ﬁ?' A thetatal @ﬁ)cess has

nonophenyl mal ei ¢ anhydride; nononethy di net hy

@?@@hpr@pf@nzqﬁiﬁ sontame dawblediond i the paoduist. b camnatlon process
oA oL AR o on D BOE R 0L 500 cnc,

aﬁngi otlieatiesina sacdidic aahydride hipdraadenciitatisainehe product. See J. Weill
fu es, dialky mar at es .and nal eat.es
f gﬁ%ﬁm Reapy %i}fffﬁﬂ%fvaé%ﬂqﬁ’qéwa e vy Maleic

| uﬂﬁkﬁf&ﬁd@m&lﬂmﬂdﬁw@g DI RIc AR by RS 8 Tifhion

saturated acidic reagents refers l'eié or
f brmacdicdu Betotlaid. 401 Nooi 1ph &78fedarmty-Febroatyal 984 e?whn

and X are.the sane or differ rovi de
eifostlion e Gug Wpud fottrbirt! e Bl + £ 1 381 a8t
r gm 664 3131920 PAEI K A Lahal ﬁawﬁgvﬁaym&q Yerifdd aBth8ents
salts with ammonia or am nes, formnetal salts with

r addueted avithet kiast lo? susginicgbigs peéaclt&falkgnyieieawed wmgmdsee

205, DA Py 4RSS RVASAGK] P AOENL S TYRIEE blofirsor

r@%ﬁ@ﬁ%&nﬁi&aﬁ&m&e&d@hlewd@e@hﬁl mcnﬁmgmuuahmldes
am ne cation, -NH2, - -Br, and taken together X and

| )@éﬁﬂﬂ@ﬁés specingie a%er&@nfl@wphaﬁ Indhafonpationiel suppiameides e,

en@eg?\ %ﬁ&: ﬂfg?&g%}urngg%?b @ﬁ%&ﬁfé%ﬁé@& Ll!H@ar %‘g&%/% Which can

f ¢ontdin a@nisle Qimxtlb,anﬁdmclmi ardgiiamide gtoups. bot h -

In the preparation of an alkenyl succinic acid derivative, a polyalkene is reacted with
an unsaturated acidic reagent which is a monounsaturated C,4 to Cyg dicarboxcylic acid
and/or anhydride and/or ester, (preferable wherein (a) the carboxyl groups are vicinyl

i.e. located on adjacent carbon atoms and (b) at least on and preferably both of the

~adjacent carbon atom are part of the mono unsaturation. Exemplary monounsaturated

carboxylic reactants are fumaric acid, itaconic acid, maleic acid, maleic anhydride,

-6-
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C(OX and -C(O X ) can enter into acylation reactions.

Mal ei ¢ anhydride is a particularly preferred
unsaturated acidic reactant. 25 The unsaturated acid
reagent is reacted with a pol yal kene under suitable
conditions so that the nonounsaturation of the

NRRARH Bkg] Gérgtl? & G&iﬂb?lﬁ Y6l ieStefs@Aeh ARt REOHB Smethyl maleate

sat ur at ed ol yal kenyl noiety can be a pol yner of

he
actBylfymarais stc. slesirpprdgficipat odefis sheh 26 rpefw Wémaéﬁc anlpydride;

'IoéloH&hﬁth%ly ﬁﬁﬁ‘eﬂ%ﬁ Bb&lchilo, xﬁ&ﬁ“bfﬂ{i@?'&bn&ﬂﬁ r&&icﬁﬁ%&&l&edlﬂuoro

ene nore prere y a po yfso ene.

Timelemcﬂr&rgﬂﬂmﬂ Nm}bl‘&ﬁyhnmlﬂﬁﬁldé amDothvredubgrhuied nedeinades;
ght of, from abou Q to _about 5,000, prefer

alseripleuniges; fbheerad znagee aciffolieyl wtagFa Bl a@ém@g@%@fss
 @afk)P a%at@@&dﬁﬂ&leﬁé!se @mﬂ&}[ﬁ iPL&kHE 51?&3%1 eaﬂl fa&a aﬁQOUt
550 to out 300. A$ used ereln ecu
mm@@hﬁndézmddhmmwnEaht is generally expressed |n
ternms of the nolecul ar weight of the polyal kenyl
noi ety as the precise nol ecular wei ght range of 'the
dpSRQNISX prefirrel RiBs 6868 Ak did Ve 8 Hnt B AL RS c @P fumaric reactants
nunmer ous paraneters including the type of polymer used
t of thegéneeal fpranud:sper sant, the 5 nunber of functional
groups, .and the type of nucl eophilic group enpl oyed.
Preferably, the nole ratio of unsaturated acidic
reagent to polyal kene ®s preferably at,0least 1:1.
More preferably, that eratiois f/6n11:1 to 4:1.
Preferably, the feed tin§—~ﬁSHFh@HUﬁ§Q;?rated acidic
reagent is fromoO0.4 to,f.z hours. Prefw®arably, the
reaction tinme of fornKng the polyalken%l derivative
is from2 to 6 hours. 10 Suitable polyolefin polyners
for reaction with mal eic anhydri de and other succinic
awhateid &t anb X! are thel saniewd diffendny proeidedtipt atdeasgore ofdf aed X' is a

amount of C2 o C5 nonool ef in, .g.,. ethylene,
p%fB‘ﬂR/Y&‘é SptaRReting Se esierityolon o g appdesor ampge salts with
PRIY.HRE Br Eﬁfhe? Sornh M@Miﬁ%ﬁﬁma@t%ﬂn&ﬂs or baswallg reactmg metal

pol yi sobut yl ene, as well as copol yners of
sawtpomﬂdmmmﬂmwlss Lﬁumctlas ar,:mryrldtyxgmgsnt&nyptdaﬂy,e?ﬁ encb(de is -OH,

R X FBSe R EorR ol b SNt P sl mgponium or

tdixﬁné? @m&nynwrz, -OD R BhH$ takén ﬂ)gethér XQnd @(’ aal % Wﬁ%&a form an
is a noncon%g gated diol efin,

c@bﬁ@@dﬁeﬁ@”‘i’@oﬁ ang Xeae saetuthaihail p@h@xﬂrc fanqt@npgq:wmr into
B PRl 03N OFORS o £
T(B(@)Kl zﬁhﬂ @(@)jx yedredrteramid \eelylbtieh reactions. Maleic anhydnde isa

particularly preferred unsaturated acidic reactant.

The unsaturated acid reagent is reacted with a polyalkene under suitable conditions so
that the monounsaturation of the monounsaturated carboxyclic reactant becomes
saturated. The pol§a]keny1 moiety can be a polymer of a single type olefin or it can
be a copolymer of two or more types of olefins. Preferably, the polyalkene is
polybutene, and more preferably a polyisobutene. The polyalkene has a number
average molecular weight of from about 450 to about 5,000, preferably about 450 to

about 2,500, more preferably between 500 to about 2,300 and even more preferably
. - 7 -




conprises the pol ybutenes, which are prepared by

pol yneri zati on of one or nore of 1-butene, 2-butene
and i sobutene. Especially desirable are pol ybutenes
containing a substantial proportion of units derived
fromisobutene. The pol ybutene may contain 25 m nor

a IRy hisoud 5 51t A1) B00. WRIve&d FeyinOthe FRYechli wtsht of a dispersant is
incorporated in the polynmer. These pol ybutenes are.

r EsEerRYy expasssethinderasarsheonalecar okl of theqlyalikgawhmogrty as the

' |t :&?& se a(%{ﬂeédlzﬁ‘?%éé@ittrﬁ%e A the cﬁgi)% & 1 rpﬁr%eﬁ?%@%tg)}ndeggnds on
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ustrating pregaration of such nmaterl
f awundrouk peraeesnpineiuding the $pe BApolyiNasused t@ddiveli dispersant, the
3,231,587, 3,515, 669; 579, 450; .3,912, 764 an
4 PgEBeRefeng OYRic stpé&?wcl?@éweﬁe@ AdployFbi

| ﬁ%%ﬁﬁiy‘?ﬁf&rﬁ%ﬁe Rltiouh&Rhratel l‘%aﬂ{bg%fg%ﬁﬁtﬁ p@fmﬁzené [ steigr@oly at

rocarbons or polyners enployed in the foormation o .
t Herstll :3 peosgmeBrablyf, thahmopr méie i fromventoidoh Brefetabtie the feed time

OISR B RS B S b R E5H R 0% s ime

C%mﬂrﬁﬁ% e pyRBkenRideai MitleehBomangd/édouadt | east one C3
to C28 al pha-dl efin having the fornmula H2ZC=CHR,

wherein R is straight or branched chain al kyl

radi.cal c I Si 1to . t: ' ..
S R e G TR s i
preidaleabitiveaidth@gb pdBateeccadfipriidges Mbjophmetdten ), sl €naonoolefin,

unsaturation. Preferably, such_ polyners conﬁri se
i §t2arBIlgnsePoDYIghe, BR{AnEEo-RH eRe andRgitensn &he polymers can be

a = £ r : ' '
SHRRONSE 5 DO ANSg biRIsBs bltd sc
alokefins ofuch asocopdlyherSoft athiplene andpepylems) Hutybane, and isobutylene,
pr ef er abl till .o roml to. 2 carbon ato :
i DRGF 6ol il PRiFh AFOHOHEReS qh the copolymer

C HIRBRIE €. 1 el QRS Beardidi8REnle.g.,
hg@%e- 1,(%fldqgtétgg§?- éi,ﬁir??rﬁe)te}hyl %étrﬂmégne- 1@] eaéene- 1, 108 8

d cdpd pmer df isabutytkneand butadicae pualshgndr,of ethylene, propylene and
pg%@%%é%ng- &: hexadecene- 1, hept adecene- 1, oct adecene- 1,
nona B& P and i xtures thereof (e.g., mxtures of
propyl ene and butene-1, and the |like). Exenplary of

such pol yners are Frop | ene honopol yners, butene-1 i
hénpryatulerby prefeaed p aéir@eolgﬁlbyyy@ﬁ@ feiopentipaerith maleic anhydride

R A I P roc v

CQHuddnRs2-Bhlitcheasl issiuide! BépetiaRl dasdblerard pdlebutales containing a

unsaturation. Preferred po] l;yl_melr,s are unsat ur at ed .

c Spstantial proprrtion planits sledved frompasapriene Thsdobbripne maygegtan

Dt £8385inhayts Lt U bl 1SR BR B pol

U RO TR P o U 5 LGSR 8 e

t @h&kdolvintsnenjrda gedddd adaitbif dommacrbmatesals wdb\imeen, to ithose

[ h h I f this i [ .

ICS i EE gpgtglg gr(%. éxa?r%plés o?‘ plpo%e ur}gg ﬁlu(s)tratltngltﬁe Iljrggz?rgtgtlmogf such material
can be found, for example, in U.S. Pat. Nos. 3,215,707; 3,231,587; 3,515,669;

3,579,450; 3,912,764 and 4,605,808, hereby incorporated by reference for their

disclosures of suitable polybutenes.

Other suitable hydrocarbons or polymers employed in the formation of the dispersants
of the present invention include homopolymers, interpolymers or lower molecular
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20 only al pha-ol efin honopol yners, interpolyners of

al pha-ol efin conononers and interpolyners of ethylene
and al pha-ol efin conononers. The nol ar et hyl ene
content of the polymers enployed in this invention is
preferably in the range of 0 to 80% and nore

pneglarkgﬂfopaﬁbonm C@6 e etsuph pphnenecandise pobutanef dthylene

g{nﬁ{pﬁgﬁgo% Ght g?s’lfoc(gﬁgo Eﬁéﬁﬁ%a}ﬁw t h]lg %qrguﬁgg%cﬁﬁi& wherein R, is

RéalRE &L dRed WesNalk: @ﬂﬁaﬁ%rﬁpr@iﬂgﬁ%% RAHPASKorRE and wherein

| oner ethylene contents may be present. These
pbé pelgmer Wl@ﬁecamt@piefc@dmbympﬁwhem,lpz¢fn@bm phigh degtee af
Xt ur nononer s

PR By b iy PRSP Sh oD ERR B s tpgrmotymers

@23 th3fknalapdd ar 1edsebhd al PRNGIEE of iHR abbee RHAERNGAee R, is alkyl of
catal yst system conprising at |east one. net al | ocene

(feory 1 1o 48 eqrbompems crrd wgrp Draferablytis aliyaffzom d daSearhn atoms,
S0 AT LRI o RS oot

pﬂms irelrdmnrmabmefshmmydld ﬂﬁreaamyxeepmpylahwbateinen beenbd
provi ded. Th rmnal ]y unsaturated

t
i9steaE et vﬁ@wﬁwﬁw -bedegesphrdodedspednbitscsnst atederfae-1,
e 8 e e
Eniﬁﬂ.ktes‘/th&poﬁp@.’z MR Besaf prapydR0 2838 Buteid-$ pandsthé like)aEmemplary
e SR B B AL KL 0 Dl ST
33\!@612'1@1% cgﬁtﬁﬁhla@e&hjdenéfgutéﬂé)l 28bol e rﬁoﬁl&e-ﬁ’lﬁﬁne Spolymers

02. Anot her  useful class of polyners is
ool fhediks, wh@pmrtb@p@ym@mqmn%at;i@ﬂsyma teaminghangfor internal

u%gal?ﬁ‘rt ﬁgn Pr&%%%deu[gﬁyrfgrg tlﬁ'l%aduﬁal% d 0008%?‘3 8961%%%1}1/@ f(f om

ass 1 nc y| SO al ne

bk iafd tihglkne ﬁn@blﬁ‘éhen EfTheéntgrpdlynfaso i ifgeritionuhSNéontain
content of about 35 to about 75%by wt., and an
iAJBBOE ERAGGHE O togrmals Saof 86+ toCisavsronBEstedialefin | n

%Pﬁo%lﬁ&eﬁ%’%e{? r. ifis Weﬁre@ agth%%grﬂln?@g of th glﬁ\é%ﬁlon comprise

um num trichlori‘de or OI‘Oﬂ UOI‘I

dnbcdlgimeslcfimhdrhepadyrhers, uﬁf@rp&ﬁym¢§rs Uf dph#alefinNomonomers and
4,952 739. 5 Pol yi e is a nost_preferre
ME‘IPBBH?%? m@mé éﬁ’t% O FROEEn F b6 molar gy ene content

beadido rﬁe @bﬁl %@d ilﬁ)‘[hﬁ%‘ix}eﬂﬁb&ls%%%ﬁ%w i#ahd AR gé 6?6% 30%, and

but ere "strea e.g., using A BF3 catf’al ysts)
Surh pdirghly Oa 6§Ye Ween georaitak layd/onbitena: 1 aresingplayed as
%Ql’?lg}l(yl'{rléal't(sl) omnth eﬁlylene, the ethylene content of such copolymers is most
preferably between 15 and 50%, although higher or lower ethylene contents may be

present.

These polymers may be prepared by polymerizing alpha-olefin monomer, or mixtures
of alpha-olefin monomers, or mixtures comprising ethylene and at least one C; to Cyg
alpha-olefin monomer, in the presence of a catalyst system comprising at east one
metallocene (e.g., a cyclopentadienyl-transition metal compound) and an alumoxane
compound. Using this process; a polymer in which 95% or more of the polymer
chains possess terminal ethenylidene-type unsaturation can be provided. These
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- amounts of about one ethylenic double bond per polyner

chain, positioned along the 20 chain. A preferred
enbodi ment utilizes polyisobutylene prepared froma
pure 1isobutylene streamto prepare reactive

i sobutyl ene polyners with term nal vinylidene
olefhinaBy wkaekgedbitstpolyhesemppby pepacd bekeswe thetadloame
hi ghl.y reactive polyi sobutyl ene (HR-PIB), have ‘
t EHeFRIHE] andihay ARABRDTEBHER AT df‘éﬁﬂb@tlﬂﬂgi R Nk 95,809
CS’,@§? M0; 8f708157h £2814, 762 %1029.989 and BY80 986 & AROS S A ¥he
at’ I'dast '80% nbst prefefably, at 1east 85% The 25
peeppbymars prpatd Suohmpobgsef ghylsnadesialptaedefif wung a

le, in US Pat. . 4,152, 499 R- |
el Hpcebr e rtay el o aricaan P a0 b U Bar No
tsgsepgnes G issopal TM (from BASF) and Utravis T™M

(from BP- Anpco). Particularly preferred is the use a
pol yal kene that initially contains greater than about

3 %.0f hyl vi nyl ' , wher.ein .
Angar Bkt s paimitrl i EPes REBREI by SR B St Atfon of
t ReFuIte, stoRaE, 1200 thi like. ChmnmursaRilyhat Ganmaibistiifss itdghnt

so that Iless than 50% of the pol yal kene has

el HgoRKteRgs phfained by golymstigation{a Gaefinay sipagn havipg a butene
. ; . .

(S Bl B0 1897 b AR BHCH it o

cabous@)°%6 bl eyt., & the peesencgaifiad exds shid batilysty arwhmae angaminc

- SRR Sovon BRtosdr 55 cistisdin gitarte or 41 WS Lo Non! o

agheh 7 ill nore preferably, the sulfonic acid is an
al’kyl’ aryl sulfonic acid. Mst preferably, the alkyl
group of said alkyl aryl sulfonic acid has from4 to

5 carhon .atons, Typi |1 the_sulfoni.c acid,is ..
FiBadipiylone 18 b S e R attionk SE e bresp iy St syt it s
| adipsRdilste b &M@Lolm&m&ioﬁ%o&%ﬁaw@ﬂém;g@g.g BEeRgBICT; or
reaction of a polyolefin with naleic anhydride is well
Kiplawatalysts) i Bich pebtsobbtdcnes genceallyrpontain jepidualImsmzrationn
3 67 e ika i.S t orination..l
i T ihahBRE s B SorkidEr 1Rt IR BiiGned qlong the
Pl in0 AgdrefaredVeiabodiflett @ilizzn pylsHsbbieyledrprePariesd fdhsopinel |
known and is described, for exanple, in US Pat. No. .
Fsabppylamostreyry e pieparesarotive sobppivleng polymers With fegminal vinylidene

RIS re?é%‘?néﬁ,%&reip% .6951 r@%ﬁ?ﬁ?&@%ﬁ@%?ﬁﬁ&%ﬁ&l&iﬁm%ﬂe

sone o are scribe

- AHREBIB)/Have4d, tdindin A8AnyliddnOddhtéh Or arthyBif#iehd bonténtext at least

radi cal procedures for preparing al kenyl succinj¢c 15
i3y 8- P PGPl A e SO dret B@ggrﬁlﬂmti*?%ﬁi% s The
g'ﬁléparaﬁio%%@si I MM e iSd 2R, forRkARpEERIT.80PS. RDS4,152,499. .
I Kenyl succini ¢ anhydri des prepare% by the reacti’on
dfiR B hs knstrharidH RAHIB de oempetcydl lyalver] abbeundet the {radenames '

Y Isasg}l)'larl W ?goﬁlﬁ%éﬁl a%d?ﬁi:rgvig ol I(f\rlc?r}l iB\i’? %%:o).

Particularly preferred is the use a polyalkene that initially contains greater than about
50% of the methylvinylidene isomer, and wherein the polyalkene is treated with
strong acid prior to the thermal reaction with the unsaturated acidic reagent so that
less than 50% of the polyalkene has methylvinylidene end groups. The term strong
acid used herein, refers to an acid haviﬁg a pK, of less than about 4. Preferably, the
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described in U S. Pat. Nos. 4,152,499 and 5, 241, 003,
and European Application EP 0 355 895. Al of the
above referenced patents are hereby incorporated

herein by 20 reference in their entirety. The al kenyl
or al kyl succinic acid derivative my al so be prepared
abngadid & Saiballhtde sidbhgbigunic aaldt butevert néricgeniredtioplg acids

IR ARG W S N W T

%uﬁgxﬁc 943; StRl there }?’@Qrab%;s i s%ﬁ?@m% %.él’d 9 a@%ﬁl(yﬁﬁ?l sulfgrsnc acid.

publ 1 shed I nternational” Applications Nunbeéers
M&3 prefnhblyide aByD @68p Af saidalltylaril sudfoeit aBidrtep dmm 4 to 30

S3PRBIORT. AOPRISAiRe CHICH i A oRviE 6P AOPUR Y 45 romee of

IR0 Q02 td 14 iséd Dk hGhdweithiEhoRalkkAd kenes can
al so be used including, for exanple,” polyal kenes

prepared using netallocene catal ysts such as descri bed

[ ubl i 30 Ger a I | c

Bl e Rk S e RS AR Removmengds
liastrined, Efoflé}iamﬂl@ﬁﬁdl S PatiNv. 8 36&6173) [QES d’&sﬁuble if the@hlorination
1.0:1 to 2. and preferably about from1.0:1 to

Provess ch%%étza%bﬂ theqeachign fa 9191@@@%@ m Ipeleln, Wl%mélew
f{a@BLXich %Jkﬁsoa%ﬁ kn@bn é‘th& %cn% ?n 1.8, Pat. No.
erivatives ave a SucCcCl natli on ra a ol rom
B, 10721800V aricddis ]:nodbﬁ&itlom ef the thetgal pad)deyst ami chlorination process are

Gl SRR, s & ek ere a4 UL E-5- KAT SRChgA71s 4450281,

%Ltﬁfslz% @ndAf '@1‘2@ GEEEDTY %B%P;S’m@éﬁu}é& Fort ;H@lﬁa[ﬂﬂ a‘HEe%??s%%cnuc
bot h"because the 5 cal cul at ed succi nati on rat| 0 of

ankysiides anoy op axauplbydestribed i D Pst. Nost wwq and1s, 91 %,630.

b h
Aifioshasle PRk IS ekl S ac bectRGa tyuBhohgtion of hieh
Mﬂﬁﬁyﬁdenép@@ﬁdobﬁt@h@wﬁm uBéa@irelkel eboié Reld dbfvatives as

preparing the al ken or al kyl succinic acid 10

desribed inddS. Pat. Nes+t b?%éeﬂﬂwdﬁe?ééiﬂ%gané HEyaonean KeplcaiondEP 0
L

?’gﬁg gf 2’{1&5@%@ Igbéa\? gfe?enc&f‘ﬁz%htts %e htel%lbﬁ\f&a %&gtedrgerem by

acthiepdeinhh@hertirayer sion, the reaction is preferably

conducted by contacting the pol yal kene, the

unsat urated acidic reagent and the strong acid at

fldef?}ﬂ %@?E&Eﬂﬁ@&ld d4Ra58 Jﬁx}iy aksBBe 'i)?é?ﬁféd%}ﬂg%he so-called

'con ucte at “tenperatures in the range of about “from

hiphlyt @a@Be oLhi ghrrﬁéthylaxbhyhdhﬁé)pdlﬁalkpleﬂﬁ @ndsSt é@nmahiyut

froml to 10 houss, . pref ly. 4t hour.s,

PR Butete, st fecleasitation b Set Mo 0150 AR H05 prHE? I8! £257 Jso,

Brzgg B98S5 23’!@8\?’ ﬁﬁblxéﬂb@ HﬁémQtEonaPAﬁ;S idti6 N A Bers 0 9%'251939-
be used depé g on the reactionh tenperature desired

Avld WO @3 b3 ALy qodipoblished European Patent Applications Numbers

0355895-A; 0565285A; and 0587381 A, all of which are hereby incorporated by

reference in their entirety. Other polyalkenes can also be used including, for example,

polyalkenes prepared using metallocene catalysts such as described in published

German patent application DE 4313088A1.

Alkyl and alkenyl succinic acid derivatives having a calculated succinic ratio of about

from 1.0:1 to 2.5:1, and preferably about from 1.0:1 to 1.5:1, may be used in the
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the reactants or solvent. Alternatively the pressure
can be super-atnospheric and in this aspect
preferably the reaction is conducted in the range from
180 to 240 C. The 20 presence of the strong acid
results in an increase in the % conversion of the

Petleyeak kRREss. Vide: reRsMIN ehedlkjle aleh@ngcdsicewl Reivatives have a
results in lowinsoluble resin, |low soluble resin,

afgcimatipsiatie ohakovi femol Ohidubatel Maskprefgrably digyl or
o _ _ . e ‘
ARERARRLinRORh DL Bfused, FRELIAE NS b RUCHoRTeN R use

T apgjkatyl stcinpoinhyikdnerepChRpy tHeltkernmbpitocens, bdthbecaaswihe

the reaction tenperature.. 25 The strong acid result
AL MCPRRGHEgP of HelcEAEP g S U BUDP o B BRARLO fo 12,
PR KRB Bhe PrBinRt isSesERASEY Slibind-frShdcAudcRBIRRR 80%& 1_Ed in the
t he unsat urat ed aC|§|c reagent. For exanple, if the
esyithgsisup conpositi on of the pol yal kene consi sts

nostly of the nmethylvinylidene isoner, the strong

acid treatnent of the polyal kene results in 30

| & QAR RETeRéd BRodErhyépatiny kiecl@yl SIOARYI shfcific acid
trisubstituted isomer, a tetrasubstituted |Isoner, and
olaniyetivasasrier thenmadly ecasting g palyalsermvih A unspguratiod epidic reagent at

d 1 ned .S l.sonerizat IS .dependen n,.th .
IR Prrl iy URRAEH ok S B AER R R Reraig e
ofeadtivd isprefirgblaebiiuctell by/kRentattimnge polyalkege, dtdadatiieatad acidic
m xture of the -12 pol yal kene and the unsaturated

- denrgsnt anpdthg sieng ackbaf 1eatips Gvaneratures okypifally e reaction is

1 Bor i 0 d o
A AL 0,00 TR T ST gl 1
rted@o? Grisy almuthomd tdilddoumapicfanatdy 4ttdné hpodsy By kedily, the reaction

i.so i zation of the double bond of .the po] yal kyl ene
de P?%f&ﬂe@é? abgut atmgsphericpEessrg RO VR, &1&%&@% lolgr pifpgites oan
rartd ed dépénﬁin'tg%n%é RAERANMEPESREe 8Qirbd ki R8BS oint of
pol yal kene "and the stron? acid, |let the polyal kene

¥

dhe reacianisgr selivents Alernativsly thd prassurh earsipmswper-atinospheric and in

t hyl vi nyl.i d.. [ h | yal k t
Bzt Tty e et B habled e PR Bttt T¥omp 50,C. e
GREVAN Sthe stROGAIRE cHBRS ah InérdahCinRBE YRddaeBBionDf the -
usual ly heated to renove traces of water before

dwdyathesa. Bie nrasnemeidhe steangdiciiol e iesylisag éaw instlyblegesinnlgw
\ o A ) _ e .
ST i U o Bl 3 R Ao e

pesitiof abidtibnssuclped Vil feed 6me] the Gl€lLigibioFansdtirhted acidic reagent
strong_acid_prior to the addition of the unsaturated

de palyelkepafdiR), thereaghon tapg @pd the rgackign dgnperature.

pol yal kyl ene having | ess than 50% (nore preferably

l ess than 40% nethylvinylidene end groups. 15 In
aftetshreng adp eesu]ts inheorsérizatign afthd end gloyip ldketsie bamdlof the

unsat urated acidi ¢ _reagent are add

po?ya ene. Tl(ljls % espec(fally tru%em the absence o %e unsaturated acidic reagent.
For example, if the end group composition of the polyalkene consists mostly of the
methylvinylidene isomer, the strong acid treatment of the polyalkene results
isomerization of the methylvinylidene isomer to a trisubstituted isomer, a
tetrasubstituted isomer, and other isomers whose structures have not yet been
determined. This isomerization is dependent on the reaction time, the temperature,
and the concentration of the strong acid. If the strong acid is added to a mixture of the
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" possi

together at the beginning of the reaction. Then the

tenperature is increased so that isonerization of the
nmet hyl vi nyl i dene end group of the pol yal kene occurs
but reaction wth the unsaturated acidic reagent does
not take place. Then after the nethylvinylidene

RN Btine hedHeeasdinaied @sidiadatay ehen dnfigorh@REsAbLINE pbBralkene
increased 20 sufficiently so that the reaction of the

porhyap icserse (i tha % ernvrsionofiithe elyalkengiie obtaimgé dn addigon, other
f | i.vati [- ..

S DRHE ) SO e IR o of e gt
thvad of datpotyatistena dedvative peatg endy @keplatd. Iacaeldcirgpghisheaction,

bl Rben 9o 5 b e ien ! Bk
%ﬁ%ﬁgﬁlgz&(@reaﬁ?ﬂ? SduBOAR a{glo%n% Etﬁgﬂgng?tggieténe%r@fp@ in the

such as pol yal kene and 2 of the strong
goilhlkenhehert fract il theamsatumtiddicrlic magramtThis isennvdmeent

t of th i.d). I i bl d f
et gty bORSPPIRS binally haRER R e bR et e
| AAMRIOk 0P the UNSatiaRWhcidic fcBfenIMhe sBBhY ik 8AVbe £1d68 biihgs time
anhydri des may be converted to polyal kyl 30 succinic

anfwiing idee ingreage imige dateh eriele omel Precaiadynygetcashdentio pglyalkene

such as.catal ytic hydrogenat, on....For .cat al vt i : 3

3 it Ricat B ¥ g BRI 18 eriioR or B Bisipfe i reagent
Gaklasient 13 $rotinfe DpAVAING AR lesNREACTEPI(mided preferably less

wi t hst andi ng t he manner in which the al kyl or

dhacthnetbyivinylideneend &F9Upst i ves were prepared, the
al kyl or al kenyl succinic acid derivatives are further

~derivatized wth a nitrogen-containing nucleophilic

Neandthntaspetiche smong adidapolpakersput ipbatuetedtaaidic redgehih ere added
am no napht.hyl reactant, of, the present invention are

%%ﬁ't?ar 85 s Eing PLOE ORI PRGBS DR qO st

%o‘?néd%%cﬁ%ﬁﬁé‘ﬁq%myﬁ%)ﬁﬁ% erld cf%miﬂo Qﬁgﬁ gelgglk‘éﬁl{‘&cﬁfs'ﬂiﬂreaction

of hydrogen and al rom Cl_10; IS hydrogen,
twithr thg yhsatu@ited acllicagagent @ks odkkaplagse. Thétnaftdrdhe arl vy

fer. [ I t . IS .
RSN TdenG RS Feihet 8 Pler B In, DhieRieBBih inorgaise
RRffRit %6l RO RR redRti6h 6T & %&Iﬁﬁteﬁ@ with ShO@RBueIte PhINiL reagent
and even nore preferably i s hydrogen. Preferred

dorfoven polipsdeyilengrderviatbis talkes plasedidimnabvelnghe pelvalisencethp strong
%rmgl, %{nd Qti’lg ﬁ?]atu%te& acqaic Jreng;ent]Hrg all %d(?edqgéjeﬂ%er,? or tHt b&y&]ﬂgne and

the unsaturated acidic reagent can be added first, followed by the addition of the

QO

strong acid. Other possible orders of addition are possible (such as polyalkene and
part of the strong acid, then the unsaturated acidic reagent, then the rest of the strong
acid). All possible orders of addition are considered to be within the scope of this

invention.

- As known in the art, polyalkenyl succinic anhydrides may be converted to polyalkyl

succinic anhydrides by using conventional reducing conditions such as catalytic
hydrogenation. For catalytic hydrogenation, a preferred catalyst is palladium on

carbon.
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positions being particularly preferred. Particularly
preferred R3 is hydrogen; however, when R3 is other

t han hydrogen the preferred point of substitution on
the diamino naphthyl noiety is at the 3 or 4 position
with the 3 position being particularly preferred. 20
THEE HiIANM NG NAPRTHYL REXCIPANTY be a single conpound
but typically will be a , m xt of . conpounds . e
rhlet vathsianding Shaeraes m W@&g@& alky o7 %W%%@%MB%WWS
TyaL ?ﬁ%phﬁéd,t #e Eﬁ’(g}’\blj Alkégixgds_ cdThit b QiehiPatial &l 1OARerWerivatized
several cohpounds predomnate w th the average

owithpo sittogemcomainmgtnedleopiolic maatap] sch as a diamino naphthyl reactant.
1, 8- napht hyl enedi am ne 25 conmmonly is comercially
produced by netal -acid reduction or by catalytic
W&ﬁﬁﬁ@%&thﬁfreéotﬁrt oF thic r RBARARER Bre depictedyf Anula I
2,523,351 (Dec. 9, 1976). Methods of preparation of
amines and their reactions are detailed in Sidgew ck's
THE ORGAN C CHEM STR\.‘{1Q§ Nl TROGEN, @y endon Press,
Oxford, 1966; Noller's 30 M S ORGANI C
COVPOUNDS, Saunders, Phi a, Ed., -14 1957;
and Kirk-OQ hner's ENCYCLOPEDI A|OF CHEM CAL TECHNOLOGY,
2nd Ed., especially Volfune 2 99-116, and for
napht hal ene derivati ves, \\\ p. 698-749. 5
POST- TREATMENTS The properties of theé3present 1

mul ti functional conpounds of the present invention may
be generally further inproved by reaction with an
aghedéif R, @AQ RN breSifli @rh@shtll/sel0ttad foerthe ghaplcandiétig of hydrogen
conpound and/or a nol ybdenum cont ai ni ng conpound. This
padrlkyl frem Cing anddistip gYﬂIﬁﬂﬁﬂ, hedresy]duct Wgt-q alk@ist ei n

t b ' ' I und . i di
a5 P A ke TR0 00 B0 ff mer
tfreferabBoORrt YothtR, aE\R, e kigkogoab Pecftrablyd®uds bidropen or alkyl
reaction usiqg{an inert organjic_solvent or dil.uen

t
a9l evenamaRs REeierb R nis hydspeemePrefopiersiaae gipstitution on the

' ' | di ©<rpageptsqi de; ‘
LGB BT 4018 6l £0B Zouagh sy 0 1

tpositions béifgipaticwdmdy pretampdu Pdgicokarly pecfpresRnis hydwogen; lewever,
can he .treated ,Lth a boraon conpound s cted from .
CRenafds T en bYPHETC BTG GR ! SHBRB oD R hgamino
gﬁgﬁﬂyﬂﬁbi@%; i@@ﬂth@%tcﬁﬁ?o@iftioﬁ%@ﬁhéﬁ b8sitibib&fg pARUHThrY O

rovi de from about O. atom c proportion of boron for
gueflarradbl e of nitrogen in said nmultifunctiona

- mixture of compounds reflecting commercial products or synthesis compounds.

Typically there will be a mixture in which one or several compounds predominate
with the average composition indicated. For example, 1,8-naphthylenediamine
commonly is commercially produced by metal-acid reduction or by catalytic

hydrogenation of 1,8-dinitronapthalene, Ger. Offen. 2,523,351 (Dec. 9, 1976).

Methods of preparation of amines and their reactions are detailed in Sidgewick's THE
ORGANIC CHEMISTRY OF NITROGEN, Clarendon Press, Oxford, 1966; Noller's

CHEMISTRY OF ORGANIC COMPOUNDS, Saunders, Philadelphia, 2nd Ed.,
- 14- - |
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conmpound to about 20 atom c proportions of boron for
each atom c proportion of 20 nitrogen of said

mul ti functional conpound. These borated

mul ti functional conpounds of the invention contain

fromabout 0.05 to 2.0 wt. % e.g. 0.05t0 0.7 wvt. %

H@S@rhnd b@ﬂ@dtlﬂxﬁbr‘ts M(IYXCBOPEBLQMIF OHERAICAIDOEEHRIDLOGY, 2nd
nit rogen contai ning mul tifunctional  conpqund.

The
sEpeciily Sfelapparts 9P d 1eandror pphiialsag deryahves, Volume 1,
qJ?h%Q{ $£d boric acid polymers (primarily (HBQR)3),
I éved to attach to the nmultifunctional conpound
25 as amne salts, e.g., the netaborate salt. Treating
S ,[e 'Iyr ,Ii,éed out by adding from about 0.05 to 4,
% (based on the weight of said

rirhfer pPGRRIR %mwés)en%um&u@m ‘é&nﬁ&imi@, Withe RE&LEMIBAYON may
orlc aci d whi is nost usually added as a slurry to

dmiganaeraliy Duber mm@drbd' reavtioh eathi angicsimc wiagéntseleeted fignpa

b 135 f fr
7 aitine Pl ok ety Blen el g bl This pos

tRAMES Rhditlod rhageSHnduct&d g wikaih 86l RMPREGIRalESRhound
to prepare the nol ybdenum conpl exes used in the

cofPescidiorresst aeriombinpddn theamorsr satiee Dependipg o Hhentisposity it
0

SRR s e AR B QU E RBY B, o

leg@tiple\Woluene xRab CExiniplagdpanicomiokuitdbieacidic reagents include,

mul t1functional product, in which the basicity 5 of

tioreexgmples borig s and %Wﬁé‘lﬁﬁaldc an be deterni ned by ASTM

test D664 or the D2896 titration procedure.

Typi cal ly, these acidi c nol ybdenum conpounds are

If«ax enazipde tthe molifenctiona mom;;emdscdaf e fresent mivEmwinngn be treated

T e SRt el B B6 st entSblive AbbhnaRle S
%h&ers @dds@hél&@andr@,teed ofBRkotbAA a8 aRRfhoRhie préRby RERNMHFIL 0.1

ts” such hydrogen salts, e.g., hyd rogen 10 sodi um
mtﬂn}ab Qmpemdmﬂ@@mmn fbezBrmle MIBTBSIGN s belaémﬁpnal
trio

di
pipipin Sheft gl fhic asmifie CE MR Ane ish ARG Py rion of
hdben o Biid RltFuRtiotlal PRI MheR dkatad tul@fdciadnshbdmpounds

nmet al nol ybdates. Particularly-.preferred . is

b gtiueminn eonteR i st GRS 3DVt Vi aimiNb iy We % boron
SRR aheBelibfpag br ) e ARl AR SR Bt Blonal

icompoand. The Bordh) Whioh epp/aamo be fythe (p['ocﬁﬁsals dalyﬁarateidijic acid

for the azeotr0|c distillation of wate 0|cal
aelvinsrt @rignagily G Posh isdglisyed to a‘ﬁ@hﬂ?&mmu‘hﬁ tignalcompound

%QMe%Hsge%ltﬂe Bon.and hydrogen. If deswed

roxi de nmay also be added to the reaction
m xture to provide a solution of

Treating is readily carried out by adding from about 0.05 to 4, e.g. 1 to 3 wt. % (based
on the weight of said mitrogen compound) of said boron compound, preferably boric
acid which is most usually added as a slurry to said nitrogen compound and heating
with stirring at from about 135 °C to 190 °C; e.g. 140-170 °C, for from 1 to 5 hours

followed by nitrogen stripping at said temperature ranges.
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20 ammoni um nol ybdate. In this reaction, a basic

ni trogen-contai ni ng conpound, i.e. the

mul ti functional conpound, neutral oil, and water are
charged to the reactor. The reactor is agitated and

~heated at a tenperature |less than or equal to about

1PKe olybiermabreconidonndly wead abpreparé@hdimblybdaomi céifiplekes used in the
Mol ybdj ¢ ox &glsthen chargedtothe react or and the
t‘"é’r‘i*ﬁ%’%‘f’ﬂ? s ipgAnGeR Arcagide malbdpyen sppeinds g5 st gh acidic

n f;fgﬁléﬂurrf& bs. By ﬁﬁ nilé)dgl?{h%f ARInYo13de mL&) }Qu&ls will

out 90 unti | denumi s suf I cien

reastvath a Hise mitgagstni abem of, e mu}tlfmimt@nsltmpducs in yvﬂnqu:lethéz Yasicity -

o abE a5 e rpoatsdiid o ts isstin Gl b TRl el Ry posoe

SXeLon p‘ﬁ@eﬁ‘lﬁre Tﬁal&a@l‘?ﬁbh@& zfc[d?@hid[% def@f bbﬁﬁom&takb"lﬁaxavalent
Renoval met hods include but are not limted to vacuum

dingtare reprasenicdby Hietfelbayang somp@?uw% i dider exddsy meplytidigyacid,
PR B TRALA A0 Grats Dot R ERFb B haycgher alkatine

afedt mdRBd4tes andtdthd® Phdigbdefmarsaithaich lay hy@bgmﬁg&lt@ W.g., hydrogen
under reduced ]ﬁ@essure The pressure may be re uced

[ W@Wé‘h@ﬁly@l‘iﬂ? Ok MP Bt 3(adst IHO}YQQ@ﬁUﬁgtrIOAfQG@I similar
t{&?dlgﬁl%hfbﬁgmﬂﬁ ?@ﬁﬂ&ﬁdk SPrngeﬁ § S@gﬂﬁgolgféék%g%t Jo#-r%luﬂ@s are

I's-typrcally carrie bout
0n51ybdxc akalef mblyblioacsl, ancopef ewhbldytef anmniiadhauétaDmblybdates.
g%out 2 hours. LUBRI CATI NG O . COVPCSI TI ONS AND

hypressrsd a0 YhEFELEOKEe0i | conpositions of the
present invention can be conveniently prepared by
simply blending or mxing a nmultifunctional product
ﬁ@gmﬁﬁmabyent heay treamoduation ofithar veithaait & pronaatersnk i or without

SR UL SRR S S
Aiirig0 oP R %éf\iz%@tr(ﬁﬁc Qi@ ABnHT wab@PTYYd] dﬂﬁéﬂ?@b&@%lﬁfcatmg oil

the formul a 1, defined herein above;, wherein the nol ar

raadiliquisfcompoands eontaning ontly sarban eod hydroge. {fdesisediemmaium
i [ [ bas The

P bl 3 o MBESEH PGS oGO0, Dhdon 7'

R@ahoriiahedbdaw. Tn fhinebitivngh bask itkégén-cdlifining compound i.e. the
mul tifunctional conpositions of this invention may

Pyl iumet wécwmw@dneu% oil, e vetar agg féﬂr@d fBﬁtﬂéﬁ@CéOTwT{‘lﬁ
17 SR arBICME UED Bl AP ORI B ICMIE 130,

qoeteably fingm abent FOSTrte dbdifi 96GAc Bfdlyiatic cmdefs theiﬂrthargeﬁsto the
In one aspect, the nult.i fungtl on conposi.tions of

irﬁ‘%cﬁtai“ CHPRPERREZ SR RS 267 Fenﬁ’fm}%rl?sé Ahan gy equeﬂ to about
VB ®@S#)1te¥'er%1 v &t SRNCRMCE & 4Bt 68 MInGil the frﬁkﬂ%‘denum is sufﬁcmntly
conposSi tions provi de and oxi dati on bene I n anot her
aspéxnt The heastomtuhe fdrilms siep matypraliy osiht rans offremaabdet? to
%.%01% 3% %%?sn:}nfd%tréfo rabfjlt é“ﬁ'a ct)]uttz tg agout 10 hours. Typically excess water
1s removed from the reaction mixture. Removal methods include but are not limited to
vacuum distillation or nitrogen stripping. Preferably during stripping the temperature
of the reactor in maintained at a temperature less than or equal to about 120 °C.
Stripping is ordinarily carried out under reduced pressure. The pressure may be

reduced incrementally to avoid problems with foaming. After the desired pressure is
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Thatabecataneail r basg ofh weddp

conpositions provide wear protection. 20 The
| ubricating oil, or base oil, used in the |ubricating
oi | conpositions of the present invention are
generally tailored to the specific use e.g. engine
oil, gear oil, industrial oil, cutting oil, etc. For
ﬁ:&&fﬁl the Swfp@[r% stigsis typdcadly camedrmgt foe agietiod bPabobb@ S topbout 5
typically or synthetic oil of
b@§%8@1ﬁ§ﬁ§ﬂﬁ¥gﬁFﬁmPW§5g&bqﬁwtkh8 Yer ankcase of an 25
i nternal conbustion engine such as gasoline engines
and dlesel englnes mhlch |nclude narlne engi nes.

NS INCENBRAMES vi scosity

?ﬁ%ﬁrgasrtr S afpérrugnmﬂfﬁs 8“38%‘# i55hedl i % ORI o
P%@b §9ﬁiﬂ§ 8Rndidl oMrﬁ'ﬁhFl la n@_llhfufn@ﬂioﬂ@ﬁrodﬁcttpi’@al‘mlﬁgr the

h| s 1nvention includes paraffinic, naphthenic
maehomtfrﬂé en alkiybon #kanyhsuscimeciddenvtive wherein the alkyl or alkenyl

BARltoE S Al URRRLAL QB3 PRS0 6 RobSyil )3 HRino

hbtheag ash mrﬁi}ﬂf&lh&bhﬁuladr defimay hevend abdec, Wietein ximmbkr ratio of
oils prepared fromt olynerrzatrgn of ethyl en

20w 5 61 SR RBOYS A i oot 1 Gm b o olob tmcatig Rpeoty (base o)
2L Nl%h&fiﬂrgsmf)gonf 9110 Iy 248 ber%f%&ﬁ% Eg@m%ﬂé%@ &8i18functional

procedure car on “nmonoxi de and hydrogen gases,
pmdhctaﬁ“hre i fanstimal dmapsittonp oﬁﬂmsvemjsafmﬂy %gﬂhdmﬁ-rbiended
hy drocarbon oi I s i ncl.yde quu ‘f Je @@ alpha .
6 e Sipaekage s tparions ube Ve e P RpRag apigs t
?d'cﬁﬂit@%le'ﬁdﬁ‘r%‘irfﬁﬁﬁ{é& @drRAtihd SthpbsRlonGen@insndhe @6sited C12

al pha ol efins such as 1-decene triner. Likew se,

edricghtrdfionof ndditivds. gn cp@asp@cts theanylijfungéon eospostivas ef this

{)q?{nr%tgcgnf ag% gﬂaggedo\gﬁﬁ g Ic&} r?gi catnﬁ/ Y‘%&gﬁ' %t agcfslogrg&ﬁraltlg{i laygrﬁlch

ﬂﬁka@@ﬁﬂzﬁﬁwmk ﬁr ro¥fdednd @Sld&ﬁbﬂl basfiEGn ahibkroxyecs thaeol s
and ol'yols. Typical exanples are drdodecyl adi pat e,

tipnakqopiositieny e afdekat @ comgentraliqnyaf |vitshy these
a%t?dnséQOﬂaé@ |qghagate and the Iike. Conpl ex
8§P ared nrnrx ures of nmono and
drcarboxylrc acid and nono and di hydr oxy alkanols can
al so be used. Bl ends of g&lous m neral oil

&H[E}’lcé‘y% ﬁ'éf‘?IBP%ﬁilﬁl(ngrpggghe present
AvRidiCare BEANLAGRANE to 1h8's CpH AR & S flhOYiLARaPoll iHERral

vi'scoslity~or vi'scosity ran | n general
oil] cuttirg dibse. Bod exainple, wésref desired vy aneengink odr @e base 011 typically

resel egt ed. s that the.final atin
Bk bap ek Lo e S BhPETorLy Ut G i crmbcase of s
th@rﬁ@l@otﬁﬁ’%@t@onoén? LRGhA s %asaﬁrﬁa Shgiles GaBdibde] Bhgia@OvkicRinclude

to 22 centistokes, preferably 10 to 17 centi st okes
andne engines. Crankcase lubncatmg oils ordinarily have a viscosity of about 1300

¢St at 0 °F to 24 ¢St at 210 °F (99 °C) the lubricating oils may be derived from

synthetic or natural sources.

Mineral oil for use as the base oil in this invention includes paraffinic, naphthenic and

* other oils that are ordinarily used in lubn'catiﬁg oil compositions. Synthetic oils

 include both hydrocarbon synthetic oils and synthetic esters. Hydrocarbon synthetic

oil may include, for example, oils prepared from the polymerization of ethylene or
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nore preferably 13 to 17 centistokes. Typically the

| ubricating oil conposition will contain a variety of
conpatible 20 additives desired to inmpart various
properties to the finished lubricating oil conposition
dependi ng on the particular end use and base oils

4528 the G/ ARHidr VS oleRRS sideasHRUIIFns 0 B AR Dk From

. detergent’s such as natural and overbased organic

durtifoorthve syntlasts mesedutes asids ovbpbaoadxigh ephhrdogmagases, such

sal i cyl at di. spersa a Sy i :

S8 SHeRh S nf TR ERE i S R SR Al Snc e o i
olyehees b BdIpha dlefis Havltghhé proper A&okioaBspetialbyi isefid arepther
poi nt di spersants, antigxjdants, .including the so .
durirogenegated Hayid plizomers of Cyto Claalphgnlalins spehsasel-degepe gmer.

i f ry; I
(RANE By Pldmodts of B ROy SRR G RE AR A0 an be used.
e kythetieesersnande theieders of bofonoutsarboafbaadidgnd

SRR e B et oo gy SRARAE B e T Gt
%&&&1&@&@1 ﬁkﬁa@@y, ﬁEﬁtﬁe&%?&fleﬁJcﬁﬁrbMe?tﬁ-zﬁ@ﬂ@Ihé '%aﬁme,

esters of fatty acids, sulfurized fats, aci

pilogplsebazatesnd the, likec Cdinplexvtosyhenaediommixtuwegeftheno and

| ybdenum.conpounds d,solid lubricants; cqrgQsion
S s durmage s dBirRSy aandiR it A B et BRROSSE
WS &@Shin¥ral HOE Xy thRICHIRI8d Mihérsl an@yyntheicasilsings 13tPise
havi ng i ncreased di spersability) such as acrylic

pdvantageousyiarieRampleite provilasogiyereyiseasty o eis¢asity sanpey egeneral

' C ' I r
TRAEY 1 BEVBL e ARERAIR b ASpRECH P MR e
REtricdiing bid ceh@intng the Merials adihwses irddeiihg thepresert Wedrtphatectant,
described bel ow. 5 Suitabl e, detergents, that

| C . b
hesavisretydel 1 1C 86 Adp P2 crisiokat, PaEreBehiaddpentisiokes and
ek g%‘?érglﬁg Iglﬁgﬁlﬂﬁﬁiisto‘ftg%.f urized phenates,
t hi ophosp

nates, salicylates, and naphthenates and
ot her oil-soluble carboxylates of a netal,

L e R e R T
FBGRSS d&red0SmpRS lvaR QI REb 114438 thd il 1akiRaiak 6ilum

and magnesi um_which 10 ‘nay both be present in o
demposjeont depesdig on the pagtboular gnd pseand hapxoily wsed ofuch additives .

[, Cj d/ . [ ith [ [ | ar.l
E5 e bR ol pasi R PR T At B o BB ol i Y topates
GAd GbiatHl ad bRiiedses phated dnd B cOfates! AiBeA@ntsQashddds dispersants

neutral and overbased cal cium phenates and sul furized.
sherastvesorsralydksiencmimides pr pulyallsylaBginigacid ssieisayust ighpitors,

PR BT DA e S iR GRSl viscosity

Witk TOT) igpeshas adpesamaltimgtovers daaf 43, nossalyaboee, uskea corrosion or
wear inhibitors including oxidation inhibitors such as phenol compounds and amine
compounds; defoaming agents such as dimethylpolysiloxane and polyacrylate;
friction modifiers such as higher fatty acids, higher alcohols, aliphatic amines, fatty
acid amides, esters of fatty acids, sulfurized fats, acidic phosphate esters, acidic
phosphite esters, organic molybdenum compounds, and solid lubricants; corrosion
inhibitors such as benzotriazole and thiazole; viscosity index improvers (which may
be active type having increased dispersability) such as acrylic polﬁner, methacrylic
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Sul fonates may be prepared from sul fonic acids which
are typically obtained by the sulfonation of alkyl
substituted aromati c hydrocarbons such as those
obtained from the fractionation of petrol eumor by

the al kylation of aromatic hydrocarbons. 20 Exanpl es
ipBBAved et Mbﬁﬁ eoltyratm ac Pyt pblay Haprestgnts emlmea,cryhc polymer,
toluene | ene, . napht hal ene, di phenyl_ or the

B AP o R R BS e Pegnylacctate. Some of
qﬁ‘gsgg(gﬁ@véé ?tﬂgr ShL AR hal ene. The al kyl ati on
na e carrle out 1n the presence of a catalyst with
alkylatlng agents having fromabout 3 to nore than 70

SRR Tl SRR s
RfghaiA N O TUARONY phihid, @ﬁtsb%slﬁfans@g Ao @ Bner

kyl substituted aromatic noiety. The oil soluble
slalblﬂbematee gndwthaﬂ dikpaliible garboxylatenof @Imetﬁé,;partbeﬂarly the alkah or

Aol O RS soffy Phadin, Db s anc

Mdeh&hes., T}b:Qﬁ@dt esmapdiyalsbé it ark Relchii ahd mIﬁiﬁsﬁm; wiich
of nmetal conpound is chosen having regard to the

dayibetcheTmReent intdetergantiaise s Rbricat: agomixyee of gajcium and/or

ARy WA B, Pty EoRchlant HelaP BB e Al apd
oi&badet ahlcmal sudfoaitephasigd TBR fRuh POIto 25 npllitm @h& owdrbased

Gl L G g, BRNCRS e St gt

QH@B\F%a%Qd mRERANES S (RS a@cﬂﬁzﬁésn@adm@/a BN WG RHmMb ko 450.

known 1 n the art. Sulturized phenols may be prepared
Kpmbamtivnnef detepgrats Wwheihehowabdsed ooneusrabord Hailn, may be used.
cont ai ni ng conpound such as 5 hydrogen sul fide, sulfur
nmonohal i de or sul fur dihalide, to form products which

80 Bon8R0eAd prepiréd #58SuFbni6 QPR WAL drdtypidah oBtadfed by the
nore phenol s are bridged by sulfur containihng

elfangben ofdk Y eiatiated arematigbyidrocarbony. suck af thege ehteised from
ST BT Bt EELIRS BT s

ndlple®inchied thokelebiained Be ik Rkin® beidéaE, halnetk, RyRAeCt S
be obt ai ned glnethods wel | known in the art. The
0

aa e, %h@yyo ei halogedtviativessupl 2y shlerohenzenean
I‘
EA RS0 R SHEL 185 AAAIED, AR i
pms&nce pf et anlgk vyltﬁ hlkylatingehgentsdnl Righfeors iakowl3 tomtare than 70
| e benzene |is a preferre

b t f
: F@%o ?ﬁo%?ﬁﬁlswla%k%%ﬁag%?wm gonkain dromy %Hﬁ%ﬁ@%%@ or
oré%l?orﬁ{t&ﬁgtﬁr@fera ri?(%rh 8Bont 1848 a@&lt%@%aﬁron%n% er

enzene rings, eith use or connected via al
substituted aromatic moiety. The oil soluble sulfonates or alkaryl sulfonic ac1ds may

be neutralized with oxides, hydroxides, alkoxides, carbonates, carboxylate, sulfides,
hydrosulfides, nitrates, borates and ethers of the metal. The amount of metal
compound is chosen having regard to the desired TBN of the final product but
typically ranges from about 100 to 220 wt. % (preferably at least 125 wt. %) of that

stoichiometrically required.
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bri dges. The carboxylic noiety nmay be attached

directly or indirectly to the aromatic nvoiety.

Preferably the carboxylic acid group is attached

directly to a carbon atomon the aromatic noiety,

such as a carbon atomon the benzene ring. Mire

meﬂcaB%a&tfb b¥phenbi aliie salfiaivet ipheﬂrilm &t pr@laﬁ:d byasdcsion svith an

second functional group, such as r.OX roup or a

ARPropRACang SopPoRd s a pUda ot ﬁ)&ﬂé&da ?ﬁ{%fg‘%wp%fr overbased
| RCRGDLY bd SoiBnEPELARBEOLR RnblOf in ME QRS RrTRY Bhihols may
referred exanples of aromatic carboxylic acids are

dal firepekédcbyarcaamg agphdnauvittusiline dr a sulfurzoitameng dnespmeond such as

uch as rocar byl substituted .LcylLc aci ngd .
duifusEt subde o Babpnoaf it el tER e BRAGT i ndhoRghicn ar
&eAEII ¢ nix e bPEAhIMIndS HDGhich QiR %&5{)&@10[5@@1‘& bidgedi s sulfur
are known to those skilled in the art. Salicylic acids
aoptainypd baddey. prepared by carboxyl ation, for exanple,
by the Kol be-Schm tt process, of phenoxides, and in
that case, wll generally be obtained, normally in a
didrb®ilate et X4 &lf @liviThids, cdi baphpxied dyesacing anbromatic
Preferred substituents in oil-soluble salicylic acids .
aapboxylig/pcid wifbapapprentiate metal gproppuad weh g g @gde or hydroxide

sali cyl i ' r -

B oSl r P e My ' QU ARRBETPUP 0 i e an
2[he eanittnmeieyna.thd/remati¢ ebexyilie acidoraa coitain leteroabiay) such as
group, the averag mber of carban atons . in all of
tHEogPape 03&3&%@@%@5&@? BOIY Gondaing ey cagoy. glogrs foLe
EAHBHENS h{oie?tﬁ batRhihd §i¥% or ARroMrbAPAEmY] PPEEHANE Berdlefie is a
flor exdnpl e Manni ch base condensation products and _
rpveferredumadiepo | The nosnaticradesyly sidwialy chnigiaroner fpge aromatic

%ﬁgﬁ%; lﬁ%& ag/ggg%rclgﬂlgq%g%ueggte %P%é %i%%gﬁg%;cﬁ'gzogﬂected via alkylene
ajridpbs. i{‘ﬂ? %ﬁﬂzabigﬁlﬁdn&@@%ay%e atRehsdUEHC¥ ¥r RAREARS0WhE Aromatic
o 2.

about nol es of "car bonyl con‘pouigﬂc;és) e. % , 5
frovigtyl Besifigredy dedaghoxsiiondid pranysiatiachedidizsdyto g cabpp apm on

TRl PP S A oq B SBT0ne B R O ety e

GOGHANSAbIcBIfY @atitisa fBYnd Mattidal gopp) siokhs Phpdtuey sohip or
a netall ocene catal yze nmerization as a

d ol
uonate srupoflich éafb%i@ﬁge(b‘i/i&?ﬁy opdirggthible a@gRanegom on the
i S M EBL AL UL A AT e IS
dmﬁ@nlﬁh?ﬂ:d idBriidzt;li‘:es ﬂ’af(eof, ISoch % Mﬂqc?ﬂ@l s?sﬁnﬂteui saticgic acid and
SPRBHHe sce o e O Ay LD A PYFRORgOY-Sibsfiited
MG acid) BleGAblY 13RS q}ﬁ-th@ﬁl&.ts%hgyﬂcud&%%@%icany
types of Succinimides and the related nmaterials
qnepnabtssethdyltibe, fbeexangfle, dytthe KotbeiSohmitt ptocagseof phenoxides,

s phezsey snealtREruetst el i hhEpE gy a0 it wic
uncarboxylated phenol. Preferred substituents in oil-soluble salicylic acids are alkyl
substituents. In alkyl-substituted salicylic acids, the alkyl groups advantageously
contain 5 to 100, preferably 9 to 30, especially 14 to 20, carbon atoms. Where there is
more than one alkyl group, the average number of carbon atoms in all of the alkyl

groups is preferably at least 9 to ensure adequate oil solubility.
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15 incorporated by reference. The term "succini m de"

is understood in the art to include nmany of the

am de, imde, and am di ne species which nay al so be

formed. The predom nant product however is a
succinimde and this term has been generally accepted
Saitpradispgsdnearp faduampleManigdeke cmdefisatinn atddantgland mono

substjtuted succinicg.acid. gr anhydride with . a

e pRlyEHcClgRdss ?FFH&?%*H%&% © 3, B?TF@‘G Maisthprefigg are

?ﬁ‘@%}é& %%%gn@énsﬁlg%béut%ﬁmfﬁﬂ&b@é 1Y ehdiR Rikyi-SubstiRE hbRser
ucci ni m des prepared from a hydrocar by succinic
anlypsdiogie benvelors with abdve 11y dScuelebhyf cagranypeaeprvaiss (¢.2.om

TTICHER R L

BRaRGHE RS disclodl, Bt BineNe iflUesTiFae Nl 3ebB08 uch Mannich base
tritfam ne, triethylene tetram ne, and tetraethyl ene

cendeatioa pravhietsineayl inelide ppelyaer pgdugt of g rpgalocene catalyzed

sugci nind de i S
RGP BHR SBRAG oh Moo 2ot M B hoa BRI €
Rempard@ninihg suehAyoBmesr sabstiuntedien ®suatinid artydride in a manner
t hereof. The succinim de can be Bgsg treated such as
wneifer & gt daseribegip Shadiat d¥o- B RUS AS Pt BRdGepmpounds are also
-tr | k  ni.m .
FEph GERR ISR 28Ry 2 POLYHE SR SHCER P gy
atoietly ggpicalh8Ofolypniat e Catthiy findameR@DGpeoo240CninTides and the
EC-treated succinimde of this 3Q inventjqgn is .
aégfesi P@&alafsr?n@@%ﬁfék%y R L s BT Srojggehidn U.S. Pat
st 201 £66Y; B, 150/00B! £d BRI PG 1A FiscIRNIBE Hf WHicR GRS Heteby
i ncl ude esters prepared from phosphorous acid and

andopivauted byreferanasnghé erml"sshioinidedisl vaderytoog i st fe include

di phenyl -21 phosphate,..diol eyl phagsphat
0] R alE) S g 3p &t T BT B T et The
RIS RIINt Srodadtthonarerad i PiRinigideland A Rinthad beahgdngrally
nmonooctyl phosphate, dioctyl phosphate, trioctyl

Brespistas seaning the progyes phyTeagtionafensikeay) syhafipted succinic acid

SO 6l PO UM

af iEh camendrelhll awaidabdiity] dre thdse sudcmimidet preblared 410hb 8 h§&Bcarbyl
The _al i phat.i c gﬂr oup .can be Sﬂt ur ated or uns%tpurfjeed,
Arepine avfEde. grhessn thedwaracaByhetorp sonteins firm 2bepked o dgut

‘\%ES chBn atﬂgﬂgﬁa%h BRiGHeSmBhe, %g @gﬁiéne aﬂﬁ&é%&i{? étéﬂgfﬁélgﬁ

erern t ati'c group ha aver age |
chirgecrideddlyeiylchs diamiabali¢th@eneciainmine, trictgeneNbamine, and

pr ef r[ed are th_e%arﬁhqé{[)hon t e est grs V\,herei.a t he &
Sgtrasthutene Perampe; Rarheiapy Rrefeprep arehasr P e RmL sPraREd from
i{aﬁwims%b&@ﬁ Qloi@ BhyRkida oM IR afbdRESROAIPERABYIBRS

ich the aliphdtic groups contain an average of
@butaininkdr tasthyleetctasine oo ohxtuess thoxealr Shd eudoindahider gmbe post

' %ate rs.ltl:éhaals v&tri Ce'%ﬁ&lgr?el cagoro%gtee%r %gro%! %yll)re%egrlegrﬂ(fj—ﬁeated dispersant 1s

a polybutene succinimide derived from polybutenes having a molecular weight of at
least 1800, preferably from 2000 to 2400. The EC-treated succinimide of this
invention is described in U.S. Pat. Nos. 5,334,321 and 5,356,552.

Suitable oil soluble phosphorous containing agents include esters prepared from
phosphorous acid and aliphatic or aromatic alcohols (ditauryl phosphate, diphenyl
-21-
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Typi cal netal -free phosphorus-containing anti-wear
and/or extrene pressure additives 15 used in the
practice of this invention include esters of
phosphorus acids, am ne salts of phosphorus acids and
phosphorus aci d-esters. Exanples of suitable conpounds

phd é}éhate Y cAphtsdtedmoph &s&hﬂwﬁrdspm? anid ReteRPrépaeBfrom
and/ or extrene pressure agents.. include trihy drocarb¥1
Y,

phespheric acid andrdippshsrareamaivalgshe g mepeactylpigsphate, dioc

SRR  BASAPESinSHT\ AGHBRY bcnic i

pihhixdpthatlgha@Ogrionp hhea;d avptugs pthe egngeroif kbeutyl tphbapRdtcarbon

st Y BRoSBRLL £y K hockyl o PSRN, Ll PIERY can e

B ok girQH& Vdnd |bga|:1%f( (fi’@ﬁ%%ﬁ%lﬁir?m Stlglbtkﬁi’l% Yheferred are the

ny rogen phosphite, rogen phosphite, and

. tihethyl r@ktesmhﬁ Rimpleatia q:hdsphdmp naapy Wha@treﬂhe aliphiatig grévp hasiane

salts ca re am
ﬁ‘é?rww% BT P VR S AP B OB A Bl SLRtetered are he
REPROQIN diter@RHerBMABO Mighatic E@m g%s reme@ &ﬂi dohtads about
hos honi ¢ acids and the i Speci fi c exanpl es

|1 Heiraratoms or d tHetayd ofiphestihgnate a$t@rs it whisheh plihetip HEUPE

d I
Aiffin sh ARt ou R ke TR, MRS i alh R o
gorhmeitial plabsipilarades ofeledll chldikiedi | aur yl ammoni um sal t of

2- et hyl hexyl phosphoric acid, the dioleyl amoni um salt

of but ane phosphonic acid, and anal ogous conpounds. 30
Epﬁﬁflg%ﬁélg% ?ph%hsadygfnﬁgl}lg %11!;}1—&%%/12 é‘%];(tr%lﬁ@ greﬁsoure additives
asxibo e, praptiet ef i mve‘htrbn iddudeastoons, phasrdlofumd;% 4m0ink salts of

PR35 BB SRS S BID Sin

Wal Be bR £36 oﬁl‘?,-cﬂhfa{rfﬁ%eﬁltﬁv%aﬁdfoﬂ:k@erﬂé ﬁfeﬁu?@égénts

ranging from1 to 10). The ester, amde or am de salt
pohude dmhydfocatixy] plhdsyhhmscmwondtes hn@ph@pb&tas, @nd dibiydiosarbyl

P bl £ PR LSO RS B TEA O3 By Phosptate,
B ?Hés}ﬁhﬂé hm&ngq @h@gphatal &mu@ppﬁ&pﬂ@é @n@quﬁ@spml #iBenyl
e e

am de of di - 4- -2-

dhashhiép mwhp@Sphltfe trm@g@he@ﬁph@spbﬂe dhbl!tb]dtlwl phosphonate,

gfbilg)tl 82&8%&2}%%?p%%2§Plegm)@?§%eﬁ %’ﬂ%tg (aftolyl Phonsphlmc acid

 dipedpyy bstdreAmdng G @dinel sl twhagh @ﬁ&i&)eirqﬂk%myﬂare amine salts of

di t.hi ophosphate, and di am no di et hyl ene am de of di.- .
pgtisleestn wﬂph@gpypn@p[hﬁq;@ﬁp%}gﬁﬁ@g@mmc and phosphinic acids; amine

salts of phosphonic acids and the like. Specific examples include the
dihexylammonium salt of dodecylphosphoric acid, the diethyl hexyl ammonium salt
of dioctyl dithiophosphoric acid, the octadecylammonium salt of dibutyl phosphoric
acid, the dilaurylammonium salt of 2-ethylhexylphosphoric acid, the dioleyl

ammonium salt of butane phosphonic acid, and analogous compounds.

The ester, amide or amine salt portion of the dithiophosphate will generally have from

1 to 20 carbons, preferably 4 to 10 carbons, and from 0 to 5 nitrogens (when the

amide or amine salt is employed, that portion preferably has from 1 to 3 nitrogens
-22 -
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Met al contai ni ng phosphorus conpounds are fornmed by
reacting a di hydrocarbyl dithiophosphoric acid with a
net al oxi de, for exanple zinc oxide, The hydrocar byl
portion of the dithiophosphoric acid will usually have
from4 to 20 carbons, 15 preferably from5 to 12

GAhRE Sarb &N HIRs@nRt@hR el prefck N Ankigdroal hoh®). Thsester,
referred to herein, the_ term "hydrocar k%lé}ge represents

ﬁlm@mmi@msalfcnog@ﬂ o thadihydrocabrsibinphosnbateapfiruiar geoy will
T e B e e e

atdupbatic, aromatic or alicyclic or conbinations
t hereof, for exanple, aralkyl, alkyl, aryl,

cycl oal kyl, al kyl cycl oal kyl, etc., and may be 20

L R N TP

) €  Propyi,
ettty -2 -peantt] yli thiophosphitty) the hityl gmide of Hijgoatyk dlithioplegsphate, the

octyl, isooctyl. .  stear 1., be I R TNET
SRR S o sy PRy Ao BBRp b glemino diethylene
LeldaR RRe AL Wenyltd@hidphodphste, AfdatifhindRlisthylene amide of di-
secondary or tertiary hydrocarbyl groups may be
Engthdylelkxybdithioptosphadiched- chain, prinmary groups are
preferred, even nore 25 preferred are m xtures of

al i phatic groups and in a preferred enbodi nent, at

|M&§Fcoﬁﬁiniﬁ%;]ﬁ)spﬂfrﬁﬁéﬁm und€re Horined bl reattiak aidshydsecrbyl
and preferably conbined with 4-nethyl-2- pﬁ{'t@&%&’ an%
Wiibopheseheriaiig withreumelpl e fos eyamplering ox firocarbyl
Partic Mo Dr : ' b

SRl R o BR: 3 TR Sy RECE BB Plo s o
Padfembly fetes 6o b2 narbodiee amymblegsefsrably Sorol6 tei8marbons. As referred

30 b B9 toBr Brosn S Y Siagnd anoickalsal SRt it cymposed
%s&anaif /o tgeﬁ’ ardd B9 bufiamidr Shotts §£inBA ketkkifuch may be

i ncor por at erein by reference in their entirety. :
RS eiitx Enphairycarhyl cnayi Heyadipbadisr rpmatlc phalisybldseimbsnations
incl zinc di -n-octyl.  dithio ate,. zi ut,
S SR e T RBRES R Gl o S g i o
dhii: PR QIR By vhikdi6ratbidl Eiefn@}ﬂﬁt?ﬂ@?ﬁdch 9n%ﬂoups include methyl,

di t hi ophosphate, zinc di-2-ethyl- - hexy .
attyhipoerhbSpindt pentydi wenediyirsobtlyd-cthyihaod desyb Reib isoprtyd

di hexyl di,thi ophg ' Welg)
F A A R LN o
AéthpréHeaiphenydlitbiyl, RN TE Piinry, ZdcBBddy by tertiir@ hydrocarbyl groups
di t hi ophosphat e, zjnc dioctadecyl dithi ophosphat e.
Anate enpdeyed, bigthe ranehediehaln sREBaty 1S PIePIELeRefy even more
kn [ n t 4.1 AN

D288 B R ROk B A b s 75
ahdabércem todleddart gl Bsohot is Weedwydrméfesbiyhendohed with daeethyl-2-

pot assi um bor at e hydrate and, sodi um bar at ebagy rate
rp@ﬁﬁae%leﬁtdetaéwrﬁg@ésf%%ﬁamhﬁﬁg& NG B cﬁLF%@Pi?.ﬂy
R&ERePlkal Bﬂl?&ﬁ)%b%f@%ﬁmrodithioates include the zinc dithiophosphates.
Patents describing the synthesis of such zinc dithio-phosphates include U.S. Patent
Nos. 2,680,123; 3,000,822; 3,151,075; 3,385,791, 4,377,527; 4,495,075 and

4,778,906. Each of these patents is incorporated herein by reference in their entirety.
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| afmrwgndsét)

hydrates are, for exanple, prepared by the steps of

di ssol vi ng potassium (or sodium hydroxi de and boric
acid in water so that the atomic ratio of boron to

al kali-metal (potassiumor sodium would be in the
range of 2.0 to 4.5 (boron/alkali-netal), 15

Hxepplay Biae g deehibll dihidpghosphatys inchade! Autd dim- mgalt ai ni ng
a_neutral alkaline earth netal sulfonate or

aﬂ&h@b@%ﬁ%@ﬁ%@ﬁw igfockyh dehiqphg spbate.7iRe dlefh@eﬁlwl SwcAlyl

: déth}o?tg{)s?p% glﬂcd i czyriﬁ}eﬁgfsdifﬁ% ! c‘fﬂe i '&1 She, 19 By

Idubmphatpih::g,s Gt dxmonqybd;iﬂﬁdmmspifitetr,) pinc et diﬂm:pdlgzgratts eioe
th | kal i - b t f.

i SniopBBstes. AhguESlnpen| BioRbo BB oen Tedit ent
%@chfb'bﬁi)&%ﬁ@tgl HnOpiyl gienfl- cﬁthi’&phosﬁhatgnilﬁc ﬂ’ib@lfa&éc@’phi}fm%ﬂ%phate.

Thi s” anount corresponds to about 0
15 wt. % of alkali-metal borate or hydrate thereof in

(’{]F%lbgiﬁgﬁﬁ h?{ ey 88 PgAI%tpg %xn%gi é}eh}?ﬁmdgﬂpg?xén %%toeé(treme pressure

QOMRELANA| Aryy 2vaviahlk b ficfdi QIR Ehﬂmmemo 1Ghe Blkh E-nietdTabites or
LLC, Houston TX boron content: 8 W

birHatsy depread idedetotassinmhoraie hmrmtaed sq@u@%ratybmre
ér)p[f %[ﬂeﬁ%g@ '(ﬂ'i—IzUH?Ldea?O HY\B, & e%ﬁpel TH?S%%H&&H 15 gl borate

I nven s c I azo

hyd@fe@ lages fc&ltﬁmhﬁleaphe@ﬂ'éﬂ Eepthe Etepﬁr‘pf @Ssoll\ﬁﬁg potassium (or Sodmm)
enzotriazole, tolyltriazole, octyltriazole,
@qu,elagg §PHC ac abwg,tpq s,oi tg%b%atoguqﬁgpg gﬁboron to alkali-metal

%@M&'s%ﬁﬂ%@ av&xl&sb t | og%gf %Pg ﬁ”jt( 61% a ﬁllﬁetal)

- mer capt o- 5 rocar i azol es,
ﬂ}spmsngphe)scﬂiuﬁtmdn Qo arlja ycbldiiichzht’namtainiﬁg 4 nbllztrza dllahmt esth metal

h 1,3, 4:thiadi | d
Syl g e DS At sy intiside e a0 st
Bb@fieihe ﬁgsﬁéﬁm@#é&diﬁ ti® Brih 0€ a HisPerdiohNiqaf FaRleSarticles. The gear

especi al |
Ipaticalirg ¢ mmqsit@n@f therigegtion nzompmsea “themllgah—@ztaﬂ beratenyt

dr.ocar byl thlad | es,
hOGafuBer e AR O B DV f i SRR,
§wférafﬁlbz® 035 toli.doivt, 0F St praRRIsTE 0008 th 0 W% ] Malsudmuat her
am nes; pol éwhoxyl at ed corr?kounds such as ethoxyl ated

0t fod Spretrotisikatiraetal bosaty prhedratglthespef is the
55 o0, 01 045 G0, 0 RO

hydiratapct&ﬁmmthngragamm fb@hmvmnﬂmmea{smﬁpﬁw L@ Houston TX,
ynmers. Mxtures of siljcone-type antifoam agents

E%’H cqutepin 88 Wigu)as emelpks asdhe plkghmepbPgrsis s wi t h

various other substances are also effective. Typical

- of such m xtures are silicones mxed with an
‘One type of copper corrosion inhibitors which can be used in the practice of this

invention is comprised of thiazoles, triazoles and thiadiazoles. Examples include
benzotriazole, tolyltriazole, octyltriazole, decyltriazole, dodecyltriazole, 2-mercap-
tobenzothiazole, 2,5-dimercapto-1,3,4-thiadiazole, 2-mercapto-5-hydrocarbylthio-
1,3,4-thiadiazoles, 2-mercapto-5-hydrocarbyldithio-1,3,4-thiadiazoles, 2,5-
bis(thydrocarbylthio)-1,3,4-thiadiazoles, and 2,5—bis(ﬁydrocarbyldithio)—1,3,4—
thiadiazoles. The preferred compounds are the 1,3,4-thiadiazoles, especially the 2-
hydrocarbyldithio-5-mercapto-1,3,4-dithiadiazoles and the 2,5-bis(thydrocarbyldithio)-
-4 -
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10 acrylate polyner, silicones mxed with one or nore

am nes, and silicones mxed with one or nore am ne
carboxyl ates. Qther such nmixtures include conbinations

of a dinmethyl silicone oil with (i) a partial fatty

acid ester of a polyhydric alcohol (U S Pat. No.

3, 23%hi4@8)cles( b hdmBbdr ofhKiotydrat@dmpasidliyalvallaié. YOth&r slitable
ester of a polyhydric alcohol (U S. Pat. No.

3nipBors 9§gepper Gariosion duglydg stestypmancsapely sthoratated eemprunds such

P et ifps, ot K, ARGl PO e s

fand thd 18tei ons may al so contain a rust inhibitor. This

may be a single conpound or a mxture of conpounds
having the property of inhibiting corrosion of ferrous
Rhahle affs G8ents RHGE EELARbSIHAS! 2Ll iHal,
m)n_ocgr o>(<)y ig aﬁzlgélls %g%h as é io etoﬁgﬁ%exal}}oicl ac?ed,
Isdirones andiodganmypralghérs swahi ag acyyddierpelymensc iMixtuybsed fesilaming-type

R BRI TN M Y R e
isiGdtaidbdgre disoRffe@id. TyifR bf AhISixtuFsiChRe Hficied nik&HWaE dn

fromtall oil fatty acids, oleic acid, linoleic acid,
aeryidiepolymoer, siicprss naled with ene or mors aphingss Wdbsitiomes mixed with

inclu al ken i.ni cids in which the alkenyl

P8 ob P Erre AR K, Dy ol el o ol of
fdirhetaylasiidoge ofl @fithapragesyl fsticatidiésterd€ b Bolyhydric alcohol (U.S.
tetradecenyl succini¢ acid, hexadecenyl succinic_ aci

Xt Non 2P R&8); (ibrag abexyiatedingrinl bregaidnstea pbargivhydric alcohol
| e 2 {4 { H

865" Bt o 3255 190 i Aok ERRARARL R (U5 3o

SARIP 3Ol }; iand 6 v cardikoxylaed diphatic scid (U ShBataNovE23&ibd)oned

additives, 30 each additive is typically blended into

the base oil in an anmount which enabl es the additive

Qe RERMIARNS by RS hRYiml M h X BitoRERls A diNSle compound or

effective amounts listed as nass percent active
iamgix et eftosapateds hasing thspapentngf inkibiirlg camdsipn ef Garmink ynetal

a _cran e  lubricant .are illustrated,herein:
SR SR PraresB b SRR o el MGG SRS Rk 2
@9 ThkRardiladid, ¢hveicalldy n‘grr@ti& i ;faﬁﬁiﬁh 28id, SleRRBIIS ANbleic acid,
fromO0.1 to 20 and preferably 1-8; detergent fromO.1
figolenic apid, pehenic agid) gerotiQadié ofp;, andwodtsoliblg kalycarboxylic acids

[ & bj; . t.o fer . tQ .
et R ARE LA Sl A dulttas B RroRLeathlh FIRN] My st
heidDliraelc peief @ tiadlike. Okl stifable GirropioMliniibitds ibdRTee s Sant
fromO0.01.to 5 and preferably 5 0.01 to 1.5;
alkenylgierinigpcidsdn vhishdhe alkewy! Brompropiaasd Osimorg cahen pioms

R A R S SR

- heeddecenllsycdnit acid, anditsebisd; iongrabdinf dlghia-drmern-dicdrboBylandids in

TCEEIACINE T MUY RO R
conposi tion.

When lubricating compositions contain on or more of the above mentioned additives,
each additive is typically blended into the base oil in an amount which enables the
additive to provide its desired function. Representative effective amounts listed as
mass percent active ingredients when used as an engine oil and preferably a crankcase

lubricant are illustrated herein: multifunctional product of the invention from 0.01 to
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Addi tionally, these additives nmay be added to a gear
oil fornmulation in the ranges 10 depi cted above.
However, preferably a gear |ubricating conposition
conprises: a nmmjor anount of oil of lubricating

viscosity; 0.01 to 10 wt. %preferably 0.5 to 8.0 wt.

Y0 eihd priferaBly Disftu 8¢ tablﬁmldxsrpéﬂdmtdtom 0. lttO 25 andl Preddralsly 1-8;

~sul furized ol efin

f
peiergepdron 8- ctBﬂtSé‘ﬁfl PEﬂfera@mOe?a@ﬁ afr?éal éﬁlkbé értﬁ%g%&phate from
Ble %@@%@gr%fé}% @'ogltag bagémg,%g 533%1%% e&uéﬁtogﬁn%maﬁmom

nts” an

pressure ant |
m ) %mdlplteﬁiraliﬂy 01010 6 pmmnoerttdeprbssam fadrh Qlﬂl-tmétaald preferably

@?ﬁg gl{r]]l%tg%g%n {) tcﬁggn | rg ea%alg%/ 0 gﬁggoo(? 9? 'ﬁélpplemental
fual Ly Jggn@%&ﬁ o ek pré}&%@rtﬁtetosz fQetbontRodifivt foni’(q)hasaﬁd

upon the weight of said lubrication conposition of
brefziblpdo Ashbwsiy moépﬁﬁ S  to0h dnd pyeforadlng.01 4o ﬁdgléluthe

| ub
A e i Btk et Bsted o sl SRieSETRE bosh BFhiRly
HidRioRASL thebP Il e i HEhidded toddelr bill drititditiof in the ranges

conp05|t| on of at |east one foam.inhibitor; and, 0.01
depigied ahgve. Bloyeewers prplarpiy atrer Wkigghng epmpesitipn comprises: a

R R ORIk ON 8ol o § PRSI0 PNE, ARIEMEDS 10.8.0 wt

i'VEé conce are al'so 1 nc
vhef tEe ppiifofictionilgproducgntto Gnwt?d bka sifuricehelefihy Goe® :’o@ wt %
this |nvent| on usual Ity i nclude from O to
q

pefeaaf Rhps p&wr%xsgaﬁﬁea fiaigpgf oge pilsply %?rnﬁwgf@muf@%fﬂalw
x\ﬁh d@@l@&@@ﬁoﬁlf? ?ﬁés%ﬁlfe%g&{té%ﬂlqg%tagerﬁg 004 & 1.0 wt.

ention. Typica e confentrates contain
%&m&ermseﬁ ﬂaomnl coatent d)ﬁ:anredﬂkﬁi-mhtahhoretaw hydratweth@tb@" Additmgpally

B BB e @UnE FTEIED GBS Frient obF PLBREC STk BRAHPY an
Sdrhpdtents UR T k& 8kt G bk Clii)‘éhttﬂe W&%hﬂ(ﬁ%ﬁldﬂﬁlﬁh&gon composition of

concentrate may be readily mxed with lubricating oils
atdegst e:pfaashlesm@qurwt r@gl 191 0.8 we Spassidivipen ghe e ghitphlsad
bri.catin can be use 0
LA ERIcpRRafkoR of Qafh 6RtkoPper BREPEABOHFN St vaer
b&e@b}%ﬂ th® %1@@)6?5&1& WAt MBmSBmpOsiaon dﬁat(lé‘ddﬁ&»ne ﬁbml‘lﬂlﬂbi‘?or
(380 ¢, alt hou(gh an oil of lubricati ngﬁlw scosity may

s, 0 do Ol pir ‘shased upopghe waighhefrsarddui¢atiop ppmpagitin ofat

t Oto 60 wt. % of the nmultifunctional
%rg"% %‘E?“tﬁg% 8’§t treated product. PREPARATI ONS AND

EXAMPLES 5 A further understanding of the invention

can be had in the follow ng nonllmtln ar.at i
Afditipg aw&%atewe aksp pnclyfled Yathay the seeyp §1Pat'é§m‘tl‘al ] ﬁ

SAPLPLO Tk TIFLLIY B8, 0% PR 5 ot
organic liquid diluent and from 10 to 90 weight percent of the multifunction product
of this invention. Typically, the concentrates contain sufficient diluent to make them
easy to handle during shipping and storage. Suitable diluents for the concentrates
include any inert diluent, preferably an oil of lubricating viscosity, so that the
concentrate may be readily mixed with lubricating oils to prepare lubricating oil
compositions. Suitable lubricating oils which can be used as diluents typically have
viscosities in the range from about 35 to about 500 Saybolt Universal Seconds (SUS)
at 100° F (380° C), although an oﬂ of lubricating viscosity may be used. The present
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"anmbient"” or "roomtenperature" refers to about 20 C -
25 C. The term "percent" or "% refers to weight

. percent and the term"nole" or "noles" refers to gram

nol es. 10 The term "equivalent” refers to a quantity

of reagent equal in noles, to the noles of the
R6REBEIBGID Eyp?é#ﬂ‘jr%@ﬂﬂaﬁ&bbﬁ@)tt@m wte% dfefe mlit@itional product
exanple in terns"of finite noles or finite weight or
PopesiiccatekpvEnElS 15 EXAMPLE 1: Preparation of a

1, 8-DAN Derivative (550 PIBSA; 2:1 CVR) In a 50-nL
reactor was conbi ned 7.33g/0.0117 nol 550- MV
PREPIAFOUIIONS SNCEERAGPIERYdri de (SAP# 178. 8mgKOH g)
with 6.02 g toluene. A magnetic stir bar was used .20

ﬁofustbiﬂrrurldﬁ@tawﬂw&ﬂf thedgventiopgan brohaddn thin@dpwiigmosleing

3
ErpSp ISR, ARS8t e Byl
Mrmiemtareszva]sd teapematint Darfg&sﬁre&rwﬂletﬂfmngnﬂel eymrmmd the term

al | aned reflux for approx te .
h%‘?lén‘t QﬁprP%EttE‘PBer@x%e i Fset8§E%}1tt528 %leg %ﬁ%‘ Fﬁ"t‘“r Qﬁ@ﬁm or
Was rbuikh %1gh§ Bér@éﬁi Bnd BR tEHrP'q'H&E" o nﬁcﬁé@‘f@fe*sﬂ@ gram moles.
tol uene. The final nmass of product was 10.9 25
ExaNRRE c@uivites) safars itoa qudntiy df i8agdoaNeddat 1maolﬁsg éo {(le0ndles of

BSA: a 50- .J eac was ,conpi
Hie Poegirs 05 Slcohping Sap ARSI LObNPIEUGITR ¢ finite moles
arfiyiey welghf PABHintel - 9 MKOH g) with 6.01 g toluene. A
magnetic stir bar was used 30 to stir the mxture as
it was heated under nitrogen to 95 C. Wien m xture had

reached 95 C, 1.35 g/ O %ﬁg
1, 8- di ami nonapht hal ene & PEgbto the reactor.

M xture was heated to 116 C and the tol uene was
allowed to reflux for approx. 2.5 -27 hours. After 2.5
rlqberature was increased to 121 C and nitrogen

rQﬁ&PAf%OE 8- Siatibe(snh PEMGE ot Ockyove the
o uene. I'nal— mass product was 7.76 g. EXAMPLE
Ba SO—erelmaq:tat wancauibiged! 7. 33g8AR Danpl/ Ao MaV pﬁ%oﬁh@Bﬂ;ccinic

2:1 Thi 0 S a dinthe s
qudeiniiArh ENREk Ol a3 el 6 Blsiioinn £ RoielG GBRH wes used
13 Bbhe Bixh@e aé A whd HOABd dndek nitsoBerthiord WONHRK Ihik RShad
reached 95 °C, 3.65 g/ 0.0231 mol 1,8-diaminonaphthalene was added to the reactor.

Mixture was heated to 116 °C and the toluene was allowed to reflux for approx. 2.5
hours. After 2.5 hours temiperature was increased to 121 °C and nifrogen was bubbled

through the produét to remove the toluene. The final mass of product was 10.93 g.

EXAMPLE 2:

Preparation of a 1.8-DAN Derivative (1000 PIBSA; 2:1 CMR)

In a 50-mL reactor was combined 6.23g/0.00431 mol 1000-MW polyisobutyl succinic
anhydride (SAP# 77.9 mgKOH/g) with 6.01 g toluene. A magnetic stir bar was used

to stir the mixture as it was heated under nitrogen to 95 °C.  When mixture had
reached 95 °C, 1.35 g/ 0.0085 mol 1,8-diaminonaphthalenc was added to the reactor.

Mixture was heated to 116 °C and the toluene was allowed to reflux for approx. 2.5
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were reacted to prepare a dark red product that was
soluble in lubricating oil. 10 EXAMPLE 4. Preparation
of a Mo Post-Treated 1, 8-DAN Derivative (1000PI BSA;

2:1 CWR)) In a 150-nL beaker was prepared a slurry of
3.3g nol ybdenum oxide in 36.4g deionized water. This
$olnts! iAdiRr BBhobsatmderane: $hd incedsddao Ui PO AN hiyrogdmwas bubbled
50-n; _reactor was conbi ned 5.68/ 0..0022 nol of a
prrenglcihe persucs (A reHeVeAREC iR n e A DG Enalanasg ghpTodudt YigstT76 &
4.7 g toluene. This mxture was stirred by a magnetic
stir bar and heated to 50 C. When the m xture reached
EDQCMPZEBQg /0.0022 nol of the nolybdenum oxide

he ‘_T & ;actor was t hen

5 e MR t enperat ure

vms ﬂrﬁ&l’c@%@ eb&ed@ilthg sﬁnaﬁﬁnaérla@m&nbm mafid ®92fgor
hours. Arter 1.2 hours, nitrogen was bu bbl e

(@}Q‘éﬁiﬁﬁlﬂd}@ 19POMTE PIRSA. 2oL ey (O 78mpl)t0ﬁ é; %@}wapwa@%e

SREE RAHPE Bl a red DR iR 0 TG SRE S 1O
ni trogen environnent. After 45 minutes, sparging was

|n|% ted until all of the sol vent was renopved.
ﬁﬁ%ﬁ% & of product was 5.75 g. 25 EXAMPLE 5:

BrRRALS b2IMB Podt- VR E0SE- DI BEA hiike ProBOPIRRAL z\aaém%

550 PIBSA] 2:1 CMR) In a 150-nL beaker was pfepared a
w ﬂﬁ@rﬁﬂf be@k@gwsmrmmmw ptid3p m@ﬁ)wgum@él@ml 36dg

n was. t|r ed..to
HRbfze PAlsT TS St VB At B foRaiYSmpppo-me
E520038 WafBbmbBihe @5 BEOROES? HBIAST a Iﬂodlfd:@nﬁdéfﬁl thB BAIRE mAfine?Qs
exanple 1 with 5.5 g toluene. This m xture was stirred

BYaraplag grity 4. ¢ gdelnench Jihimexturg svgs strredb o negneiiveiir paeand
o 0
b S0 e Bl e 4 2 L lo o2 bl o the

neddidonumaside hinryhveatadded 10 th8featiof. OThedzadtorwiethei hedted to
erature was increased to 101.3 C and al |l owed

he te
B8 % gorori e Gien HhesoRggRaTe Het Bicrepse tadGe. "Cradaliged t
hr,
sl R e R A S T T
drivmwﬁ d:heﬂ)hiegi n@ﬁer\a@prohailettei& halfef thesotveacway renmsed spargmg

C t t. Aft

Heghii S bt B AP LA AR BohStai Ao
ﬁﬁ&w@m 'E\%a!\%ﬁ% HRFRY @ ated LA alMBFIRe fflven® whs R ed VBaPrASs of
product was 5.75 g.

EXAMPLE 5:
Preparation of a Mo Post-Treated 1,8-DAN Derivative (550 PIBSA; 2:1 CMR)
In a 150-mL beaker was prepared a slurry of 3.3g molybdenum oxide in 36.4g

deionized water. This solution was heated and stirred to uniformity. In a 50-mL
reactor was combined 5.0g/ 0.0035 mol of a product made in the same manner as
example 1 with 5.5 g {oluene. This mixture was stirred by a magnetic stir bar and
heated to 50 °C. When the mixture reached 50 °C, 3.41g /0.0035 mol of the
molybdenum oxide slurry was added to the reactor. The reactor was then heated to

85 °C for 45 minutes then the temperature was increased to 101.3 °C and allowed to
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Preparation of a Boric Acid Post-Treated 1, 8- DAN
Derivative (1000PIBSA; 2:1 CMR) In a 150-nlL beaker

was prepared a solution of 1.95g boric acid in 29.24g
dei oni zed 10 water. This solution was heated and
stirred to uniformty. In a 50-nL reactor was conbi ned
}eﬁ&gd fob 1 QQ8rsrol ftanfl Zahcmm ahitedgermadie bubblédthraaieheaprodect to

Ie2 This m xture wa
Sirive p ‘B§P %P"ﬁaéﬁslt% mﬁteLvala Al e ol Wap regeved sparging
WL Mot EEaral id i‘éra@tof fashes-PB 1@0 é 11§ 2 911:{0 ef? ShroiRlenf After 45
the boric acid solution was ded he reactor. The
marmea rSpwgmgths meingmteeldingidald Ef thefsolrvemfmmrﬂubesi tHiead mass of
the %R$rature was i ncreased to 101.3 C and
Bflux for 1.2 hours. After 1.2 hours,
nltrogen was bubbl ed t hrough the product to drive off
the solvent. After approximately half of the sol vent
2d sparging was halted and the reactor was

REahEHA 8r 83icA Ll PEst Y ik QPE

doh\ émnh/\hakmemmﬁelparEd aedlutimss! 095gboidueid nas. 23 gaBiopized

20 EXAMPLE, 7. Pre ara of a Bor.ic . Acid Post-Treated
W DARISSRIHIgR g B¢ izts% tigsd fo pniformify, I a pEgnleactor was
SEakec 109 00MEEECo, OB R B AR0aEL SRl vt

4t g méubntoThmnﬁmmm Wys stlrredéby>0mpgnetie att loar angbeat@bto 50 °C.

SRS el deocBed 0 b Bl BB o g o v

Atladdub ﬁle\/&%&:t&t ITHe@8adR)t vasTR& Rated 885 Pc b 45anthuhe W Ghe
to 50 C.  When the m xture reached 50 C, 9.07 /O 0052

Enpesftuerasiatpaseditd Hlshiiandoalloged to saflisdor b2 . After 1.2
t A h t to C.for

A O DRSSl

apystorintatele talt of ﬂh@%bluxntfv@fs rémavdiipaingAvisiialidd dndthe reactor

- hour s, nltro en was bubbl ed thropgh the product to

des heatet o 13RS Céréwgmgen ARYiEanmegh nA8ss %dmwzsmafgl@g was
thiseh Ylﬁ{‘ltalf’\ﬁgh Qgp gi%B A9 ARSI Jtﬁﬁ‘mﬂﬁgwﬁgg 56 g.

reactor I'n a nitroge
envi ronnment. After 45 m nutes, spargi ng was

Ew‘i_‘ﬁ?_ed until all of the soI vent was renoved.
i s of product was 8.87 g. -29 EXAWPLES 8-11
M%MMHV@@MJ{%&% 1ANBAR DeeraﬁM(S@@ pEEk 212:1)
i am nonapht hy rrvatives products were
br ) bﬁ}-m& bp@kftrgV@ preesal ssolutgmet] Idiﬁgrb@rla labid|in 2824 g deionized
tur nt i f.i To.ea
" 85 43 fon Fplealad SR AT R it 5 8500t reolbr was

combmed 5.7g/ 0.0040 mol of a product made in the same manner as example 1 with
4.6 g toluene. This mixture was stirred by a magnetic stir bar and heated to 50 °C.
When the mixture reached 50 °C, 9.07g /0.0052 mol of the boric acid solution was

- added to the reactor. The reactor was then heated to 85 °C for 45 minutes then the

temperature was increased to 101.3 °C and allowed to reflux for 1.2 hours. After 1.2
hours, nitrogen was bubbled through the product to drive off the solvent. After |
approximately half of the solvent was removed sparging was halted and the reactor
was heated to 130 °C in a nitrogen environment. Afler 45 minutes, sparging was

reinitiated until all of the solvent was removed. Final mass of product was 8.87 g.
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reagent grade toluene and a PIBSA having a

pol yi sobut yl ene tail

of 550 or

1000 M

and 1,8

Di am nonapht hal ene of 99% purity from Al drich Chem cal

Conmpany. The
heated to reflux for
bubbl ed t hrough each reactor

reactors were stirred under
about 5 hours.

ni trogen and
Ni t rogen
and the tenperature was

was t hen

i ncreased to 130C 10 such that tol uene and water were

BES & HeANDheOMRARGTE REXANBBER & 400 Bom

'ﬁ)?%l%ﬁgﬁ ﬁ épé 5? ¥

Gy j:ﬂo;iuczthereqdepard:d wai cPRSiGsik Bilat-101$ piraliel refRemabomidctured

0 | ates t
b e
T&BLER etad¥Bomeashd MABRA Haviy
No Pl BSA, Pl BSA. gPl BSA, ol
nndlslmmmﬁmmaSAmﬁmanm
955 9.00.0%44 552

ESPSTRhT ReE P

958 fien HibBdd 8irdddh dackryiok @n
100011. 60. 00811.271: 1 Exanp

e toobotsor Bp e crr e DR Ro S

Hﬁ‘aﬂ g

e T B ok &

sisaagnEhatelity

ned a

B £5_al 8GN0 PRS gtlvgs cont ai ned darkly

m xt ure of

(T e 144 oHap gt 2ol
@Agﬂg%wﬁ%he/@ﬁ o308} £000 M,,
%9YeB3 fom Abbith Cresical Sempphe The

%{‘ %W&%% hoﬁl‘?é &htrogen

@@%ﬂhte\/\ﬁas increased to 130°C

ARATI VE EXAMPLE C:
Pedighatdelugre aid wata:mr%@‘redaﬁﬁwhquﬁiugs averg gmhediegoom

Hﬁé %ﬁg rcactor 1 contained a
sucécini ¢

ankmﬁlar ofdiark] pobt6rel Al ﬁﬂ@@ﬂ@e sofitid) Rka&ﬁr Y corotlaizn e Example 8,
to.stir the mxture as it

eTenaimngpagicdars Af the sepsHon eongiians aggalingdip fablerad

magnetj ¢ stir

reached 95 C, 1.35 g /

bar was used

0. 0085 nol

1, 8- di ai ni nonapht hal ene was added to the reactor.
M xture was heated to 120 FTABLEdol i ng water was
and Missstand GBI ofRS-DAN Derivatives

initiated,

Example No.

PIBSA,

mw

PIBSA, g

PIBSA, mol

1,8-DAN, g

CMR
1,8-DAN:PIBSA

Example 8

550

5.7

0.0091

4.29

3:1

Example 9

550

9.0

0.014

4.55

2:1

Example 10

1000

10.2

0.0071

3.33

3:1

Example 11

1000

11.9

0.0083

2.63

2:1

Comparative
Example A

550

13.1

0.021

331

1:1

Comparative
Example B

1006

1.6

0.0081

1.27

1:1

20

25

COMPARATIVE EXAMPLE C:
Preparation of 1,8-DAN Dertvative with 550 PIBSA and 1:1 CMR

In a 50-mL reactor was combined 5.89 g/0.0093 mol 550-MW polyisobutyl succinic
anhydride (SAP# 178.8mgKOH/g) with 7.96 g toluene. A magnetic stir bar was used
to stir the mixture as it was heated under nitrogen to 95 °C.  When mixture had

reached 95 °C, 1.35 g/ 0.0085 mol 1,8-diaminonaphthalene was added to the reactor.

Mixture was heated to 120 °C, cooling water was initiated, and the toluene was

allowed to reflux for approx. 2.5 hours. Afler 2.5 hours cooling water was disengaged

and nitrogen was bubbled through the product to remove the toluene.
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25 allowed to reflux for approx. 2.5 hours. After 2.5
hours cooling water was di sengaged and nitrogen was
bubbl ed through the product to renove the tol uene.

- 30- PERFORMANCE EXAMPLES The basel ine formul ations
enpl oyed fornul ated oils. The formulated oil conprised

pERFORA ARG R A8 Faddi tives in their typical anmounts
for particular purpose; these included Baseline 1: a

@hobpseline fraswlagphs efplaysd fowppied ofp.adiee Hrmiakg aihepmprised

nt ai. ned; a0 W, 9%.0f an. L t heti |
BB LB 0Bt n ol bt RSl g BREfee
RREidel Basdipe 1bh S36GCIT BhdE dlleofdi E pekidnpiade &f IW20ithat Yombined:

an HOB synthetic sulfonate, 0.43 wt.%of a seco_ndart};
B15cth 3 ofasrIeh sypfhictn sloatiey Witeka 390 wolorular woight cthylene
e e A i

weif@giate, 614ByiSaef £ sschndwmy elcplod tZnl Y hadl viscesiy dadeniimpdeers.

di spersant, 10 1 wt. % of an LOB su te, 2.4 W., %,
S POBERBHADES Bl of Aoy G4 BoniaD it spuhes: 3 . %
6pPI%60 ﬁ)xofé_cﬂ%r w%fgﬁ{petﬁynerﬂa'ﬂa%nﬁiétﬂo%ﬂrm bissB&nfnide dis ersant,

viscosity I ndex i'nprover. Baseline 3: a mxture of 5%
$atti iydfand QR sdfogete; 2.4rvd. 706l andtOB iphenate dexwiof e vegondary

[ % bl end. of 150 and. 600 neutral .gr.oup .
pliouIOmid P, Brod P aricadfpidint gl vy BgpiG improver.
Pa§GRs B ¥ nfX B0, SR athRter 60 hdd MR Aiiscdsitd ind¥k thprdver in
2300 nol ecul ar \NEIght 15 et hyl ene carbonate

Eﬁﬂﬁ%é&mbbﬁdﬁ@gg 6PDnenteabgions pbnseanls, Bascling: a Gpayp Thbase
AeTaFBooBERP G ARERARRL, 5 S dellin oG gt Reigh

wihyle¥e 0irbaint@pdsberemod bisxicdmirhide divperam] $408i Yoyof aistexted

i nprover. . Baseline 5;, 10W 40 group 11| base _oil that
sessiamfedtispsrsant, 2GWoverlan FOB phena. & WHi%s pbt seeandary

%, 0o . ' .

R R e B e g
Bhsatine SOR WX groapdll basendil thad aktadnciaB ivayYadiceated succinimide
detergent, 0.6 w_ % of a seconda al cohol . znDTP, 0.4
fhspersgnds o ‘é(‘qrél‘if Bt H%Oifr"rl‘}af WS&@HS\‘&&F“@P@S‘E%@“% fregtyd

Bk irfide dRepleamt 0.5 3 MVdrAR TR YulkdddRX 5 WAPHOEG salicylate
LES 14-19: 25 Oxidation Inhibitor Performance - )
Acttigond, Ganvt. b operetirelsryGiédal ZoBTEt Adivds’awdfragnelybdérath anti-
out, in bul k |l ube.oil .oxi.dation bench test. as

Getent B3 Wyl i AR RGP aTECORY ATHBITRYFTS
Transactions, Vol.42 (4), 895-901 (1999). In this

test the rate of oxygen uptake by a given vol une of
ONAMBLER 14dfed netal catalyst, is nonitored at

S Tnh it Isﬁe%o%naalﬂzg - k%%gcﬁa%f o erti%s71C and 2psig 02.
Oxidation studies were carried out in a bulk lube oil oxidation bench test as described
by E.S. Yamaguchi et al. in Tribology Transactions, Vol.42 (4), 895-901 (1999). In
this test the rate of oxygén uptake by a given volume of oil, with added metal catalyst,

is monitored at constant pressure and temperature, 171°C and 2psig O,. For the test
results reported in Table 2, the time until a marked increase in the rate of oxygen
uptake was observed, is reported. The products of Examples 8-11 and Comp.
Example 1 and Comp. Example 2 were top-treated to baseline 1 such that the treat-
rate of the 1,8-DAN derivative was 1 wt%.
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mar ked increase in the rate of oxygen uptake was
observed, is reported. The products of Exanples 8-11
and Conp. Exanple 1 and Conp. Exanple 2 were
top-treated to baseline 1 such that the treat- rate of
the 1, 8-DAN derivative was 1 wt% -31 TABLE 2

Oxi dation Test Results Perfornmance Exanpl ePreparation
Exanpl eOxi dati on | nhi biti dABLEE (Hrs) Baseline

1N A8. 4 Exanpl e 12Ex. O8idaBbBFAstFaBult<CMR 3: 1) 10. 4

Pxdomtacd Bampl?® |(FréRGticdTanphR 2: 1) 12.| Oxfrkaioh |Iehibuios . Time
10 (PI BSA 1000; {CMR 3:1)9.7 Exanple 15BXHrs} 1 (Pl BSA

ﬁg&éﬁgen(ﬂyt(nd J.) 9 A_N'Mn'par ative | conparati ve. 8& 8 ol
oo o ooy e o
Eﬁ@nm iLfuncti ,r v.,.ﬁv.v tgg 2:'1 mention f 4 4

[ Example 1450 o of £ ddbs V@ FRSAHNIONCMIN3) [oxi dat i of:/

Emavpled Si npr overrgit |bRIBSYhEHM9aEMR 3d) 1.  The | vler

Colnperstias 1 wei ght| (CompaoainvdsEshow di rect ijonal 8.7
i mprovement in alfPiBIA/S5@ CMRHI:Di t oxi dati on.

EsRpatdlé Y not abl@niardthe Bhnexpected | provenenp g n
oxi dation inhi bibigyn 1668 cek 1§9anpl e (13. Conparative

i dllu L bIIUW I I ctrermprovement 1Tn J.U C()ﬂpdrl SOmn 10
basel i ne. EXAMPLES 16-109: Four-Ball War Test The

FaeverBalth siéathatlds muléfuactefal csmpehnds oHthd hm@mtmm (ZE&TM 15)
D-4172. The product 15 of Exanples 1, 2, 6,
asrhisetats ippmediation of exidation. shoping wanravrment B‘é%réhq h@ebne L

agg B)theF ﬁ{& ltjfctl(%)r W_'IQ%E g&rgﬁcgjer{ag s\l}d"b@ ditedioRANP RS Ve Rhi HELIRS to

inhibit oxidation. Especially notable is the unexpected improvement in oxidation
inhibition time for Example 13. Comparative 1 and 2 show little improvement in

comparison to baseline.

EXAMPLES 16-19:

Four-Ball Wear Test

The Four-Ball Wear Test were performed according to ASTM D-4172. The products
of Examples 1, 2, 6, 7 and Comparative Example C were top-treated to baseline 2
such that the treat-rate of the 1,8 DAN derivative was about 1 wt. %. Table 3 below,

shows the wear test results.

TABLE 3
Four Ball Wear Test Results
Performance Example | Preparation Example ‘Wear Scar, mm
-| Baseline 2 N/A 0.485
| Comparative 3 Comparative Ex. C 0.469
(PIBSA 550, CMR 1:1)
Example 16 Ex. 1 (PIBSA 550; CMR 2:1) 0.391
| Example 17 Ex. 7 (PIBSA 550; CMR 2:1; B) | 0.368
Example 18 Ex. 2 (PIBSA 1000; CMR 2:1) 0.469
Example 19 Ex. 6 (PIBSA 1000; CMR 2:1; 0.662
B)
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shows the wear test results. TABLE 3 20 Four Ball Wear

Test Results Performance Exanpl ePreparation

Exanpl eWwear Scar, mm Basel i ne 2N A0. 485 Conparati ve

3Conparative Ex. C 0.469 (PIBSA 550; CVR 1:1) Exanple

16Ex. 1 (PIBSA 550; CWVR 2:1)0.391 Exanple 17Ex. 7

(TR BSA tal veaddar stliesiB)sAndibfe theaitveeat Blopertiés o PIBSAmpounds
CVR 2:1)0. 469 Exanple 19Ex. 6 (PIBSA 1000;

e%%g :pyesept 16%@“8)1 Tothisrife loisF WE#) scaipeky indicaiv o eldmproved ani-
R drforindfis %ﬁl&lﬁ?l ttéb'lé"f‘s@x ﬂﬁ)fé@qgtl'"/%h&{ 11fu|§ﬁ‘ate a dramatic

conpounds of e preésent 1 nvent

irprevemestrovecthe baseine. | ’lﬁhbse a¢sultestofv nhannoh@@l-ba]ﬂ] Wear weeathe

T T IETENER- G

Bawfg hneL Cﬂ—/ﬂ@%’e @t JePof@We LhAbarkd td MABsAmbdd frofﬁedaf 1 CMR; |

test, the 5 I tifunctional conpounds made fromthe
sswmh@bmoanomﬂgmelgmmm@metmbuw@a?aév@Mg a 2:1
CVR gave better performance conpared to those nmade
froma 1:1 CVR,. or even the 1000 nol ecul ar wei ght
BXAMBLEBRQOtANDSIW th a 2:1 CMR  EXAMPLES 20 AND 21:
10 Soot Di spersancy Test The products of Exanples 7

treated to baseline 3 such that the

(TheplotubBbF &ﬁﬁpel%@g@ 8 ygfe WBSrchtotto pileRfidls Lk that the treat-
Dits fozcsamply 2tess S wWeV«eam:lahe ireai-retatfor exatripée Z00hs 1 wt. %.

t hi ckeni ng bench test. This gives 15 an indication of
the performance of these nultifunctional conpounds.

$be: mish eﬁ%dn@%_ﬁbfstst\%ré; cdrfl8d oftif tKROF thRttehilg Yereh (BRI ThiN@ives

5,716,912 he % vi scosity increase, as neasured in
anidisetien efithe kerfompnbe atthescantltifinstionp compeluids. Tabdetails of

ﬁl‘is t-le—é%lr‘eE re%orted in U.S. Pat. No. 5,716,912. The % viscosity increase, as

measured in the soot thickening bench test, is reported in Table 3.

TABLE 3
Soot Thickening Bench Test
Performance Example | Preparation Example % Viscosity Increase
Baseline 3 N/A 245
Example 20 Ex. 1 (PIBSA 550; CMR 2:1) 205.6

Example 21 Ex. 2 (PIBSA 1000; CMR 2:1) | 210.5

In the soot thickening bench test, better results are obtained from those samples which
gave lower % viscosity increase. These results show that in the soot thickening bench
test, the multifunctional compounds made from the 550 molecular weight polybutene

tails gave slightly better performance compared to those made from the 1000

molecular weight polybutene tails. However, it is notable that both Examples showed

an improvement is comparison to the baseline.
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20 Soot Thi ckeni ng Bench Test Performance

Exanpl ePreparati on Exanpl e% Vi scosity | ncrease

Basel i ne 3N A245 Exanpl e 20Ex. 1 (PIBSA 550; CMR

2:1)205.6 Exanple 21Ex. 2 (PIBSA 1000; CMR 2:1)210.5

In the soot thickening bench test, better results are

ebtavipedS Do t hose sanpl es which gave |ower %

VISCOSIty i ncrease. These results show that in the

tbench test, the multifunctional

PR BB AT R P LI bkl 4 such thatthe

uﬁﬂpawsdmﬂowﬁhose made fron1the 1000 nol ecul ar wei ght

pol ybutene tails. However, it is notable that both

Exanpl es showed an inprovenent is conparison to the

as @ﬁtﬁ KRar Wéﬁﬁgf babel#i 4, atﬁl@dahl R WéRlevdiasiked THag a

products of exanples 7, 8, and 8 were top-treated

simeld e@s@mareesd, $hetest dibis dﬁm@nsttat@anarsmaél aginerowpiog to a

n opertjes of bas
536 BR el R . POARER - EPrgns R T ey F2PaBiPieE iy
hb@s t'ﬁfetenginle weS ad @FdSlcd itk dylindersiveitcaé Raiveengnelpl ed
to a fixed |oad such as a dynanoneter_ or generator

mepufaciyead kydBragssapp Sritemvaich vas madifieddgrascelapie capghae

U 0 TR S Gy S e AP Al gy v

mﬁlgﬂﬁ)\dlhfa ®tlof duaheriiger Ebleeach mt; dlid engiveawas olit@ttddomith amew

the valve train was increased by rd(e)pl acerren of t.he

fastarp pymihafiyand iappdts g@%ﬂﬁﬁwavaéélﬁe ot @afisuahinsprgion phthe
haf S 1mhﬂq¥ﬁ9 G %m%@l%t&qﬁélbgté@gmmsl Wedd ®¥imminent

actory’ t,” and tappets. The engine was used

fmhrd Paoviosmyltesting prach emginoWwag fue-in siag lcsmmpnai)cngmd eil for

hRStes Af eS8 P BPA it SRETEATORE IR v 858 R brsmprofavitn

‘f!l@tsteﬁ Bl ahd 2 Wgil- B0 SR \OE BfpreXialat @ BhdBorRiwasTcohducldd ey Snset
at a speed of 3,000 rpmand a specified |oad. The

efiefich éna/l/azgtlvmbﬁc@ gngine @peratbrﬁum {oagdifpr thp geraaipdgy-of ghe test.
Cafh Bror Rt Bl B o AP iR T SRR bEDs dnf s cuct

HRdahe kkank ireochddrein Bapdé pder of the test. Canshaft

wear was neasured by conparison of the cam profiles
before and after each- 20 test. The results are shown

in Table 4. TABLE 4 TABLE 4
Engine Test Results
Performance Preparation Example Can Wear (in)
Example Intake Exhaust
Baseline 4 N/A 0.01065 0.00284
Example 22 Ex. 1 (PIBSA 550; CMR | 0.00453 0.00060
; 2:1)
Example 23 Ex. 2 (PIBSA 1000; 0.00231 0.00021
CMR 2:1)
Example 24 Ex. 5 (PIBSA 550; CMR | 0.00451 0.00075
2:1; Mo)

These results demonstrate the wear inhibiting properties of the compounds of the

invention in a small engine test.
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Engi ne Test Results PerfornmancePreparati on Exanpl eCan
Wear (in) Exanpl el nt akeExhaust Basel i ne
4N/ A0. 010650. 00284 Exanpl e 22Ex. 1 (PIBSA 550; CWR
0. 004530. 00060 2:1) Exanple 23Ex. 2 (PIBSA 1000;
0.002310. 00021 CWR 2:1) Exanple 24Ex. 5 (PIBSA 550;
YR NPrPE4510. 00075 2:1; Me) 25 These results
denonstrate the wear inhibiting properties of the

£%f the invention in a small engine test.
-34 EXAMPLE 29: HFRR Wear test Baseline oil #5 mas
top-treated with the product of Exanpleeﬁdgl 5-D
aaasalmatom#é)wassms-ucated Wath thaerogve of Fxampl %Qéé‘{ dqnvatwe)

ailos st B oS Tl o BR AP EFREAO 3G TR e,

%ﬁ he eﬁﬁﬁst%bbt S%Bﬂ {20 e oilhinddebaet.§ ondlsootriThe bdsmdroot
i gh shear rotor stator type m xer, and then

esse blmbdd”@mmrékﬂes ot Febigho SACBEIr T SCRUAE VY HIKEA & 1BF & vear
écg L0l ’l‘sneléFEinl\ﬁ’ﬁ%asfe}/ 2RhEH OPZ%S ﬁx@@&h@fﬁ@?ﬁﬁ@ear

St eel tenperature was

1tk Tefsf q&mmy wWBSa 8fhv52 100 eteleﬁmm onefat] iy tenmdatmne;evas
test duration was 20 m nutes, wear .sc

HAFIC. feeshasen s dotvahedpod e D 0 et A p g0 St
”i}gl% WRAEQREon t&%@%&ﬂ%@ﬁ SRl ﬁﬂé}"iﬁé £kt Js%{ ﬁ{b;ﬁiésm&?os%pe

ree IS was npared to
e stdansapdihmeter firensaamgerafthese todt [rmts \d@nﬂwm a'f 1@‘61 was

%glg?c% t‘?ﬁh@% ng Sﬁé{‘ re\ﬁg’gle g‘\llagi%? ‘glé%'i%‘gsr Ve n%alfgéar
tdnen i &ﬁé&r&@%@ tHrOPtebt 18a¢ WRO1 %Mathusammam slighe

product of
improvement is the I—IFRR test when top treating a small amount of the product of

Example 3.
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Exanple 3. WHAT IS CLAIMED | S: 5 A conposition
prepared by reacting a m xture under reactive

condi tions wherein the m xture conprises: (a) an al kyl
or al kenyl succinic acid derivative, wherein the alkyl
or alkenyl substituent has an average nol ecul ar

wei GHHAG ISf CoAIMBBQSt o 5, 000; and 10 (b) a di am no
napht hyl conpound of the formula R HN NHR2 R3 wherein
RI and R2 are independently selected fromthe group

15 consi gting - - kvl and R3 i.s
hydr ogen?i' hyd‘rﬁﬂg(g(of/lfb}s Eﬁ%&%p %ﬁ)‘?ﬁ%&%@g gX’gI"]&eo‘Q@?r TAdve
wher ei n t he nobdmiitionawihereiif the a)ixtuee {dmprises:f r om about 1:
.5 to about 1:3. 20 2. The conposition according to
aiml, wherein the al kyl or al kenyl substituent has
;an aver age ec 23 - - _
The conposit F@?} accordi nggitﬂ%n%%%%m 1,0% %YEVane,?%%raL&thealkylor
al kyl or al kenyl alkdnst substimentiias anaveasgermolecuimlvad ghitaif from

wei ght of from 550 ~aQ0. 25 4. The conposition: )
according to any o ?%%A@ﬁéﬁﬂreceding clains, wherein
the al kyl or al kenyi succinic acid derivative'is

prepared by reacting an unsaturated aci dic reagent

0with a pol yal(Ry! endlidminp mephthylawempoendéf the Sirmairg aci d.

-36 5. The conposition according to Caim4, wherein

t he polyal kylene 5 6. 107. 8.
- R¢HN NHR2

‘\\ N

NIF

R3

wherein Ry and R; are independently selected from the group
consisting of hydrogen and Cy_y9 alkyl; and R; is hydrogen, hydroxyl,
Cr alkyl or Cy¢ alkoxy; and A

| wherein the molar ratio of (a) to (b) is from about 1:1.5 to about 1:3.

2. The composition according to Claim 1, wherein the alkyl or alkenyl
substituent has an average molecular weight of frém 450 to 2,500.

3. The composition according to Claim 1, wherein the alkyl or alkenyl

substituent has an average molecular weight of from 550 to 1,300.

4 The composition according to any one of the preceding claims,
whex:eln the alkyl or alkenyl succinic acid derivative is prepared by
reacting an unsaturated acidic reagent with a polyalkylene in the
presence of a strong acid. '
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15 9. 10. 2011. 2512: 13. 30 14. initially contains
greater than 50% of a nethyl ene isoner, and the

pol yal kyl ene is treated with strong acid prior to the
reaction with wunsaturated acidic reagent so that |ess
t han 50% of the pol yal kyl ene has nethylvinylidene end

gr oups. co CEQE rs;ﬂ
t.he pol yaPEyI e@glﬁgﬁl&%@} SO %% ene e corrp03| TN lene

accordi ng to Cimliatlycontairergréatert than 50% efiy methylenk idotner, and the
acid derivative .ared fr the thermal reactign

of nmaleic anhmﬁﬁﬁ g pgif @ripsle; the reactipn with
of from 450 tou:%g&@ated-rﬂﬁdi%%%%ﬁﬂgo'tﬁ& 185 8§2h % 1
one of the preced| ng clains, ~ wherein ﬁ% 290£ alkyenc
The conpositi ohasamtwlwnmgd«tmwd)gr@p& of the preced| ng
clains, wherein R2 is hydrogen. The conposition :
acc_ordi ng to any one of the preceding clains, wherein-

R3 is hy ds.ogemheT&ﬁup@ma%bédr@ﬁg@&mﬂun%&@m%apmy%mylenels
wherei n the di am_no naphthyl conpound is sel ected

fromthe groupoddsebutiléney of napht hal ene- 1, 5- di ami ne;
napht hal ene-1, 6-di am ne; napht hal ene-1, 7-di am ne; and.
napht hal ene- 1, 8- di am ne The conposition according to

10 ai m 9 wher el]hetcbﬁpéﬁlﬂﬂih BECobERE 1 @laim ¢ OWRGEMGhé Slkenyl succinic
sel ected fromthe group consisting of napht hal ene- 2, 6-

di ami ne; and Meidider¥ativeds prepagsid dramm the mﬁmab@m afimaleic
according to apyBag with fo1AkiRutdlel Chabing V¥, S BoiX456%0 3000.

8. The composition according to any one of the preceding claims,
" wherein R, is hydrogen.

15.

9. The composition according to any one of the preceding claims,
wherein R; is hydrogen.

10.  fpe composition according to any one of the precedmg claims,
~wherein R; is hydrogen.

20 | 11.  The composition according to Claim 9 wherein the diamino naphthyl

- compound is selected from the group consisting of naphthalene-1,5-
diamine; raphthalene-1,6-diamine; naphthalene-1,7-diamine; and .
naphthalene-1,8-diamine. .

25 12. 'Ihe'éqmposition according to Claim 9 wherein the diamino naphthyl

30

compbund is selected from the group consisting of naphthalene-2,6-
diamine; and na_phth&lene—2,7—diamine. ' l '

13, he composition according to any one of claims 1 to 7, wherein R3 is

hydroxyl, Cy.¢ alkyl or Cy4 alkoxy.

14, The composmon according to any one of claims 1 to 7, Whercm Rsis
hydrogen or Cy.¢ alkyl.
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hydroxyl, Cl1.6 al kyl or Cl1-6 al koxy. hydrogen or Cl.6
al kyl . The conposition according to any one of clains
1to 7, wherein R3 is -37 15 The conposition
according to any one of the preceding clains, wherein
-the nolar ratio of (a) to (b) is from1:1.7 to about
1:2.5. The conposition according to Caim1l5, mherein

t he nol ar, _r at about 1 . ]
conposi t ildn a % E‘hﬂép Stgf §$ e(img (5:1alms,
claims, furt¥Hg"e P,@l 125,

an aci di c reagent selected froma nol ybdenum corrpound
or a boron compound. A lubricating conmposition

£°701 11 1 ot | ShEPouosiin aciirde e bl Y rubapilie Gol rito of @

" reacting (a) @r(b}aislg%utqrz al kenyl succini c aC| d

derivative, wherein the alkyl or alkenyl substituent
has an average nol ecul ar weight of from450 to 5, 000;

and (b) &Idl . nd of th orrru .25 .
wher ei n E“ e Lhd%ﬁgﬁlé% %&ngc? claims,
group consisg m@yméj TIEHITG, | anaﬁ?ileSfeageﬂt
i s hydrogen, ' engym ampoRnEeya honep egmpeipd.
10.__38 wherein the rmlar ratio of (a) to (b) is from.
about 1:1.5 to about 1:3.

18. . A lubricating composition comprising:

I} an oil of lubricating viscosity; and

15

2) a multifunctional product prepared by the process of reacting

(a)  analkyl or alkenylsuccinic acid derivative, wherein the

alkyl or alkenyl substituent has an average molecular

20 ' weight of from 450 to 5,000; and -

25

30

()  adiamino naphthyl compound of the formula

R‘l HN&/NHRz
wherein R; and R, are independently selected from the group

consisting of hydrogen and Cy.yp alkyl; and R is hydrogen, hydroxyl,
Cisalky? or Cy_¢ alkoxy; and |
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5 10 15 19. The lubricating conposition according to

Claim 18, wherein the conposition contains from about

0.01 to 10 vt % of the multifunctional product, based
“upon the total weight of the conposition. 20. The

| ubricating conposition according to Cainms 19 wherein

the conposi tivwlerédn teahslar ftie 6T @Y aib) & ffork @beutvit1.94c0dbout 1:3.

the nultifunctional product, based upon the total

wei ght of the conposition. 21. The | ubricating

conposi ti @y aoﬁﬁq&l&ﬁs};ﬁ}h{%@&&ﬂs{@oﬁ%co&&m& 3 Cla' 18, wherein the

conprising: 3) an a I spersant; et ergent;

5) a netal di aolpbsiton éontginofehabeaut 0.01 to 10 wt % of the

5 multifunctional product, based upon the total weight of the
composition.

20.  The lubricating composition according to Claims 19 wherein the
composition contains from about 0.5 to 5 wt % of the multifunctional
10 product, based upon the total weight of the composition.

21.  The lubricating composition according to Claim 20, further

comprising:
i5 _ 3) an ashless dispersant;
4) a detergent;

5) a metal dialkyl dithiophosphate.
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