\\
;>?@\e3e"Pz"MtuDmd@2rz6zTz] HYDROXY AROVATI C MANNI CH BASE CONDENSATI ON @
PRODUCTS AND THE USE THE Hmnmmm | SPERSANTS | N LUBRI CATING O L ° FIELD
OF THE | N\eNg3/6sbbshhi s i nv s to a novel class opcivEniogdsobase
condensati on products that act<as+potent ioot di spersants in lubricating
oi | conpositions. The invention is further directed to lubricating oi
conposi ti ons CHYDROXV m@ngmﬂmgﬂm CONPMNSARIINPRODUdITS ANBNT! ON
Lubricating oil of a base oil and
additives that i mH : : : bﬂlﬁme of the
| ubricant. Nitrogen- contalnlng dlqunmquSIMGNgonnDnly used | ubri cant

additives. The function of a dispersant o maintain in suspension wthin
the oil, insoluble materials formed by oxidatlon and ot her mechani sns
sduring use ofFIEl®oFTHE INVENEOBNt sl udge flocculation and precipitation of

the insoluble materials. Anofher function of the dispersant is to reduce
‘the aggl oneration Thjs 1mysationyslates i anovekalass of Mannishhgse Gepgeasalion produgtydat act

Vi scosity of afpétedtubist apdrianG iR lubritHARE off SSnpdshtiBAK S Gvestini i RRh& dﬁ’é&é’d @i ng
i mproved perfornance i ncl udi ng i nproved soqt di spersancy, have been

cont i nuous| y 'ehsicatESH compositigns eRpkainipgsald sebdsReTsaler si ng charact eri stic of

| ubricating oils, industry has noved to the use higher nol ecul ar wei ght
materials, which have superior s|udge dispersing properties conpared to

| over ol ecul ENIKNhave used such hi gh nol ecul ar wei ght
di Spersants in evehbiinGhabidihoRBINtofp nééoyvﬁwamﬁtsa?%%@bﬁl% élscfdu%pﬁﬂ@' ve,
may contain residual |evels of chlorlne whi ¢h | eads to prob Pens wth the
di sposal of dERRVE tipperEoamense apbingigese fhearsefulife pf the lubtieant. clawvseneqos@mmg

cont ai ni ng OW%RQ%%%Q&E%&W\Iséd ﬁ:BH'caSPinﬁvas arn@lﬁﬂletl$rﬁa4%'d1 bR 5 am ne,
whi ch causes the deteriorati'on of seals wth engi ne J.rlng service.

I n additi on, MHNHN Folerensien wikkin Qﬁplldpg%‘éﬂ%@ﬁt?@als@mmrﬂaumdwﬂlegr eat er

amounts, do pREhIlaNiddRneSHE bf 6k 6Mlo S1RAnt Qhégta%ée jof ﬂpﬁé%ﬁﬁon m@é' cularly

in high soot environnents as are encountered W th ricat

heavy duty ditsekbleatfirialss Angtherfuncgpe of the digenriagt lb@rawameagém@am qfeocabl e
to provide a Hﬁ@l@é GRE tedibihinRdRQY AltRe ﬁ%&ltﬂéﬁl&%ﬂ% Lﬁ)gﬁ (el @8aniRRd
preferably, to do so using reduced anounts I ar meldh

di spersant. @bscanmear@mlmwprsved@zrfmnqeemahlé@g Uﬂprb‘(ﬂdrspt@!dlsvwgﬂney, lhavechgen i ves
prepared by teamhbRg Rhkf/Y! succinic anhydride with a Mannich base
condensati on product prepared by condensing al kyl substituted phenol,

f or mal dehyde. and pol yal kyl ene pol yanune. WO 112/11S92~11 2
PCT/ 1 B(1 1/ 028Q0 U1gimpialemt sllﬁ‘@ge cﬁ’spé@@)g%ﬁaﬁacrtﬁis@é ﬁ'ﬁuﬁlﬁat‘ﬂfg iRlih iy MY bi tors
and di spersant - det ergent oi | di tives conprising e féactlon product of

one equi val efftoves toéhﬂdlﬁ@)élﬁh‘?fé%ﬂl?cﬂlrar yeightriyaierisdsabieh havie qupepeutludge QISP@Smg
equi val ent's gfopaiiedokiphRA fo BHENRCIRMER WeighT MGterMIO SRNOSL LI ShAG! @%}W&ié&lﬁ?r bons

are prepared by reacting a terpene, a petroleun1fract|on or a
200, 000 nol edgieht digpsrsghfe incyer ipcregsing lEPPRSs. JdoWayer dispassanty dtargpersive rrays of

ethyl ene, presiif Fb‘@}duzhqévﬁis%ﬁ@hloﬂu@@bﬁi&ﬁie%ﬁo ﬁfobleﬁﬁwlt %ﬁ]gf dskm > to 40
w % of a sulfide of phosphorous. The al kyl ene am no pheno (grepared by

a Mani ch bas&beisHieAenatiblead well i lybirpats alsapml@mowmawrﬁemeatn dncagontain a
phenol . U.S. 1Ba4&8f o Nst él’m%@%vh?é&a@é fhk Qét‘é‘ﬁorﬁtldﬂ%? E\QQ Wi hnp hQQt?%_‘l rolﬂnh@n ni ch

base derivatives of X roxyaryl succinimdes of formu
service. In addition, hlgh molecular weight dispersants, even when used in greater amounts,

do not provide sufficient soot dispersing properties, particularly in high soot environments as
are encountered with lubricating oils for heavy duty diesel engines. Therefore, it would be
advantageous to be able to provide a lubricant with adequate soot dispersancy properties, and

preferably, to do so using reduced amounts of high molecular weight dispersant.

U.S. Patent No. 3,442,808 relates to lubricating oil additives prepared by reacting
alkenyl succinic anhydride with a Mannich base condensation product prepared by

condensing alkyl substituted phenol, formaldehyde and polyalkylene polyamine.
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RCHC~ CH2-[N(CnH2n) NH)m=x \N CH O R OH wherein R is hydrocarbyl of 25
to 200 carbon atons, R is H, alkyl or halogen, "n" is 2 or 3, "nm' has a

val ue of Wwo@seddo is H or a nmethyl ene hydroxyaryl succinipggsoiggiceal , "x"
has a value of 1 to 2 when Y is Hand a vglue of 1 when Y is a nethyl ene
hydr oxyaryl sucinim de radical. The aboveé“sSuccinim des are formed in a
stepw se reaction, e.g., by reacting a pol yal kenyl succinic anhydride with
an am nophenol toﬁp& duce an internmediate N ( hydroxyarél) hydr ocar bgl_

succi ni mi de, whi cfPP<afeRENo-PRE Adurartasio eridatiopnhihitarsand dispresagirdsteasenbiliehy de
(e.g., fornaldahydedmprising theRRRA pRAsE of BRCdquRlehif RpRAKRuRReHesi I ed
product. The resulting succinim he added to a base oil of

des ma
Jubricating WéegEhanang gbqupP.gi{q ‘bﬁqui“@éﬁ'i%g of ghelkyieneamiae phepely Ths i cating oi |
formul at i ons phddpfosulfdiRAhydNearbols &k fred@8d bpreddfag 8 BlpAB G perdidum BAdicd@s 4! | be

Manni ch base condensates of al kyl substituted hydrm aromati ¢ conpounds
i th for mal deRYBe0800 arlearrcishhfre loetaplafingobumey (fnahiiing Bplisners ofsthyleaprat i ¢
conpound i s gedpiéRsl bhiyRie, edobit Eﬂ@oﬁéo@ﬁggla@fah@frﬁﬂg% ¥ORE% BRY buliGhedr nUNTber

average nol ecular weight of 300 to 10,000, and wherein at |east 30% of the
pol yner' s ch&hesehers gfihﬁ alkylersy amipg PhegplHePRgParerthyer Mamgh base qopdensatiopf
02/0S92. 10 - 31dE¥ybe, lanBidhe pIigSHRe bhdikyTah&at. No. 5, 580, 484 describes a

succi ni m de Manni ch base condensate ‘of an al kyl substituted hydroxy

aromati ¢ conmpound, an al dehyde and a "heavy pol yam ne" defined as a m xture
of pol yal kyl enepolyQiHiREENS A4 S0 MEcISERd Jnem@wﬂ)aaﬁg MaNRE B AT

ol i goners, such as tetraet_hyfene pentam ne and pentahexam ne, and a | arge
majority of Of hxssrepal syceipinpdesof the farmylat r ogens and 2 or nore primary ani nes
per nol ecule, and a greater degree of branchi conpared to conventi onal

pol yam ne m xtures. Again, theoal kyl-noiety ' gf? the aromatic conpound is
descri bed as being derived fy0om a pol yne 1 nunber aver age
mol ecul ar wei ght of %Céh‘t?rck%n 300/ —S\» mojg@%@mﬁ@%m ON I n
accordance w th one aspect of TRe—p invention, there are provided
novel Mannich base condensat es” of h aromati ¢ conpounds, optionally
substituted with one GHimorlegshort-ch Cl- C20) hydrocarbyl novieties; an
al dehyde; and an am ne, where t he cpnbi nedmunber of carbon atonms in any
optional hydrocarbyl substituents of the hydroxyaromatic noiety, the

al dehyde, and the am ne does not exceed 80. In accordance w th anot her
aspect of thehpensRisthydnovabyl oh2f to200 ubrboncadmn®’ GiH, atkohgrdaliogdnorn”iis2 pr {vi ded
whi ch conpri ses,a base oil of,lupricatin i SCOSI and .gn ef f ective anount
of a soot di srﬁep%saan‘fﬁu\ﬁ??%ﬁo gr g’ ?{ﬁi“&ﬁ%“%"g'si‘y‘if8%&¥:&§%f@§’"§? raﬁ&?ﬂr Sx Va2 omat i ¢
conpounds, opsloofal toy? veieh 3t is Huindd valué bf DwBenoY isnDnethyddne hidrehaiyd scCininkd® )

hydr ocar byl rrngiilce i %;ab&résgécgn?h. geéreiaonde n aspéi ne vmterei n %he ﬁ.onbi ned
nunber of cafbDon  at SRR A ARy opt I oAl hId SRYPE fTac Mg st PUEHTRE Bf ¢ he
hydr oxyar omapélgalkenybsugcinit laghydtideewiytdan ansinebhbing teprodiee an intermediate N-

(hydroxyaryl) hydrocarbyl succinimide, which is then reacted with an alkylene diamine and

an aldehyde (e.g., formaldehyde) in a Mannich base reaction to produce the desired product.
The resulting succinimides may be added to a base oil of lubricating viscosity to form

lubricant concentrates and lubricating oil formulations.

U.S. Patent Nos. 5,017,299, 5,186,851 and 5,345,002 describe Mannich base
condensates of alkyl substituted hydroxy aromatic compounds with formaldehyde and an
amine, wherein the alkyl-moiety of the aromatic compound is derived from ethylene alpha-
olefin copolymer having a number average molecular weight of 300 to 10,000, and wherein at

least 30% of the polymer’s chains contain a terminal ethenylidene unsaturatjon.



does not exceed 80. In accordance with still another aspect of the present
invention, there is provided a |ubricating oil conposition or concentrate
whi ch conmwo @asymobase oil of lubricating viscosity and arpEi/feacihigée anount
of ( 1) a Mannich base condensate of a hydroxy aromatic conpound,
optionally substituted with one or nore short-chain (Cl-C20) hydrocar byl

noi eties; an al dehyde; and a primary or secondary am ne, wherein the

conbi ned nunber o n tlonal rb uents of
t he hydr oxyar omat ﬁjcg%gg %%Qéﬁfe %3 Succ‘alr?ﬁe%d ghab coé'g‘?{’ﬁ? fif'&’eed 80,
and (2) a hi glkymubsmuédahydvmyngnanc tcnmgmnd @o aldeliyde myl d?lsmrlm@nﬂnnetdefpﬂd ed to

the Manni ch base. mate f the prior art.  t ol ecul ar. vei ght
smat eri al s of Q% re‘“"lt‘ﬁ{°/8fﬁ°q%a§kygr8‘\’/°lyci‘ GEPT mt"?"nsbn aglafmm ‘f{@g%lg}n ®soot

di spersi ng cbhgcmdresudatas tesraahm«:ne\ph:amumsemﬂ pantahmmbnnmaﬁnd@ﬂargz inhjofigrofent i onal
hi gh nol ecul ar., e zl tro 0cont a(ig nl% e WO 02/ OS92~0 PCT/ | Er&ll/ 13f2860
- 4" di sper sant,® oé?fﬁ 2)'? P TRAF gﬂﬁ&ﬂ of QX PHRBP ARG P8t mFelsa pid g ggeater
properties oﬂegrdsaaafrbraghhmg)écﬁnpafeano veaivesidonal ipslyerning ftixturds thnﬁ@ld:%ﬂcybﬁbiéf}i t,

the addit t he Manni ch t f t t
b cat i ng. 8 P BOTBHCH AR Burtey ahonadoss HamApooREtibaRb s  °

DESCRI PTI ON GEnEHEwDB&WhNGSMnggmiﬁghhusﬁmmBms graphlcally the synergistic
effect on the soot handling capacity, as neasured using a carbon bl ack
bench test, of lubricating oil conpositions containing a conbination of a
conmpound of SU@HMHREHM#@HE&NVENTEnmventional hi gh mol ecul ar wei ght

di spersant, conpated tq |ubricating ofl ositions _containjn arabl e
amounts of eit her MLaEOHRHISE Mith gpe Tsﬁga Ph@%ﬁ’fe%%ﬁm&?“t’&“ BHE FRPIYKs “‘?\"egp

mol ecul gr mgmginhicmbapeérﬁiaﬁv‘ates o iy dedxiy btovfatic adnqmgdsamioﬁaalyll?ybshtm&grvﬂﬂkglﬁbl (lzn in
soot -i nduced viscosity I n as asur.ed usi e .car bon ac
test, of | ubPfRIES ‘gt'élar%(%{b'mgl"h?%bng"'ewm %ng%&dw@%wge@ft he he
id_nvent ion ( ZbEnma@hﬁlﬂbh éirarban a@.ﬂyﬁlh%y @Fii?dnalfﬂgﬁfbcﬁm l%ﬁlblshﬁl"entw gt f

i spersant. Fi illustrat |c y the, anti ox ncy propertles of a
conpound of F}‘Fgo’fyﬁ(%ﬁf‘? Bﬁle&yoﬁ‘ﬁé%ﬁwp tl@cﬂ%@r‘éﬂ‘*&l‘?‘f"?@im abl e anti oxi dant .
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The corrpounds of t he present
i nvention are the condgnsat i.(gn @ﬂoducts o}&pm)no- If/gucl ear arorratl c
conpounds opt i onalfl 3FCRGHCE With prhsRAsRgee] ¢ Gesﬁ‘i}dﬂ"ﬁﬁ%ﬂ“b@ ricatipg 0if1 o
al dehyde; an@orgbs#ith E@r@\@dﬁ‘d&@ﬂ’ﬂh&@mﬁ)ﬁm bade @il GO BAL AR viddRMiParAng effe@Re 1 t O

about 12 nltro ens er Iecu erein the conbi ned nunber of carbon
atons in the? g’f ?OOE SF"Ptd@ﬂ’ﬁh(aé M@?m‘flhl@sﬁw Rges A MuLIeRy FOMBBuUNd, t he

al dehyde andcélﬂﬁ)uﬁdﬂ, Oiitiofl S1BSsubitut @MGIEE6he B9 moRUG -SRI @A h &Bcalﬂﬁy

hebiondly el leae%mﬁef&%l T i At %Fé.n'é@er ogiarawtm) inARy

[ ndependent | ysptamhle@ﬂ@darsmﬁbsh’mamdome Rydivox§ hrofiag@hiinoify, the alaekiael a6 e Amine
hydr ocar byl roups o$t igﬁnal |y containing one or nore hetero atons sel ected
fromN, O anfoegnoigsc  C1- C20 straight or branched chain hydrocar byl

gr oup;

In accordance with still another aspect of the present invention, there is provided a
lubricating oil composition or concentrate which comprises a base oil of lubricating viscosity
and an effective amount of (1) a Mannich base condensate of a hydroxy aromatic compound,
optionally substituted with one or more short-chain (C;-Cy) hydrocarbyl moieties; an
aldehyde; and a primary or secondary amine, wherein the combined number of carbon atoms
in any optional hydrocarbyl substituents of the hydroxyaromatic moiety, the aldehyde, and the

amine does not exceed 80, and (2) a high molecular weight nitrogen-containing dispersant.

Compared to the Mannich base materials of the prior art, the lower molecular weight
materials of the invention provide lubricating oils with superior soot dispersing characteristics

and, when used in combination with conventional high molecular weight nitrogen-containing



R4 is Hor a Cl to C9 straight or branched chain hydrocarbyl group; qis 1
or 2, xis l1to3; yisfromlto 2 tines the nunber of aromatic rings in
Ar: and WSI2P93¢92-|1 11 PCT/ 1 B111/028C11 -5 z is zero to mTBbeissequal to
the number of remaining substitutable hydyogens on aromatic noiety Ar; and
t he conbi ned nunber of carbon atons in Rl, R2, R3 and R4 is |ess than 80.
Hydr oxy aromati c conpounds useful in the preparation of the naterials of
this inventi @Rpérsiat, : f fo la.(In: HA-(OHy (B)
wherein Ar rep?esen?gfﬁéél%%lg&gémgo 3‘?{}?@“&%{’P{%?P(‘}F%{}oi%o%leép@t‘lahlggy is from
1 to 2 ti nes™Moifsulaifeiaht dispersand nds arcaddednigzmefitnthAndditRel of HeQUARIch BRcGhdtSHIsTRY
conpri se twooPthe BRE | . ing having 4 to 10 carbon_atons
(e.g., naphthal egg)é.ﬂt icélgiatﬁiggfdea{]%gﬁl?ﬁ% leéormp(r%ﬁl:agf Prggld?‘%‘? apxidagey ¢ediked
nononucl ear aromatic noi eties, such as bi phenyl, or may conprise |inked,

fused rings BRIEF DANRIPTYEN OF | sui tabl e pol ynucl ear aromatic
‘i eti es i nclTude penyi, LS IR o) al .n, napht hal ene, bi napht hyl,
ant hracene, phenanthr ena. . FIaior SR ?H@S%}“’E{fﬂ B R st bnddineerppoienes,

benzant hr ac emeasurtd being a narboreid @idbenabhesy, SE Rbdricding 81 omRRHHRYEARRIA
coronene. Prefarred aFonmat im(J: dm%i et.i es .i ncl ude phenyl ene and napiit hal ene
wi th napht hal ene bei ng partreul 319 1pvention andiacqnventienahkiah melpcularoveaght c
conpounds  us@fpersaitncdniperedite Bibtitating vid orh3itidh L oRiniE b Yrafil Bbi i @fn M th
one or nore hydr %S&{g)fyh irl{Di §ti es. To alkylate the hydroxy aromatic
compound, the sl ect ed Wy 8‘5%@;‘}0"}%‘1@?%h(ganpﬂqcalpgmlglmdlspcrmched chai n
C, - CZo hydrocarbyl group) and hydroxy aromatic conpound can be contacted in
the presence of aFigatiﬁ‘xl YL calﬂlleﬁl awiﬁffect' ve anmount of at |east one acidic
al kyl ation cat al yst-dnderctHagiaiy fe requeion ip seotinsuggdivscesity indmaseamnmat i ¢
roup of them dwsmga Hankt cab ekt .of ThECA i . .1.S

group eapatedusy b batbQOsTRAUEN] @hgxﬁ@&h%ﬁ%g%@wﬁ%%?f e

conventi onal an . .caonprij.se.i.pnorganic acids such as

BF3, HF- BF3 Cé’ﬂ"@g?’h@ thegavenkign ot maBigh ard agonyentiong! bigh eslsnlaseeigin aci di ¢ i on
exchange redispetsanti ng aci di ¢ groups adsorbed or absorbed thereon, such as
Anberlyst 15 resin (Rohm & Haas Co.) , and the like. Al so useful as

catal ysts are preforned conpl exes (or conplexes fornmed in situ) of the
foregoi ng with CFig.G illishaet heplicallCihd @& i et ones,
phenol s and iHyﬁtiJmi Ige sbu?h as BF3S:1:835})_I exed%wﬁ?ﬁg?gei%r%f%hﬁ]&g? gfrt,he di et hyl
ether, phendl . and oFiRaref [qacomparaplly avadable agfigxidant.i on cat al ysts i ncl ude cl ay
catal ysts, such as Filterols F20X, F22, F105SF and the |ike (Englehard
Chemi cal Corgyp, b O aci ds cat al ysts, as described for exanpl e,
in U S Patent No. -5, 334 775 FhemyarenNomat i ¢ conpound and hydr ocar byl
moi ety will generThk bymizendsottiRair@ent ilvertididc @.eeéndfaﬁsgﬁ*aﬂ{}%zﬁcts%f élo}.&l 10,
preferably %B@Hﬁc?é?a?%tm%ﬁéo 7, npre. rﬁfera,bly from abo to 5, mot es of
the aromati ¢ compound per HBrE SPP%% HRLHYEd Wb E1-G20 hyecarbyl se€e@oaci d

cat al yst canldbleyderapt @y exine Ronhifliaf Yrowal 5160 JarbSHE6MS SR AN P 1o HoNGHal | Y. when
the acid Cahﬁxloé&ts or OO /1]11892-'110 PCT/ | BOL/ 02860 -6 conprises an inorganic
catal yst, the Acid catalyed Frinthgee f gegber 6 earbaiatiansdn themptionahbout
0.001, pref evtatithont(sy afithalatixy&ofitid nipobnd, HRRRHIELET m@k%mta ﬁQ%"n%P&UE -1 to
0.3 nol es of,c Cg.lcgr%tou;agr rrﬁl e of h%/ roxy aromat’i c conpound cC argeﬁeto t he
al kyl ation reactron zone, ““herprsetitd tyfemmuld Qhan 1 nol e of the inorganic
cat al yst per nole of hydroxy(ﬁjie)orrgﬁi c conpound is not generally required.
When the acid catal yst corrprg sed ‘é)ﬂlpported catal yst, such as an acidic

i on exchange resin, the reactlants l:an be Rpr)fjact ed with the ion exchange

resin enpl oyi ng any couv@;n{—i(m H-dN7 quild contacti®ng techni ques, such
as by passing the reactants through the}ﬁii x {e.g., in a catal yst bed or
through a n{pheigne AR, at erw containing the resin catal yst)
"and t he upper |i”“R0£}13t§%I &o I;%&%ﬁf&f‘?%fm%??l oyed per nole of hydroxy
aromatic conpound i I O eg’i ntly’selected from H and éll-Cgo straight or branched
alaﬂxq{ydﬁ)cér yi g@ ups optionally containing one or more hetero atoms
selected from N, O and S;

R; is a C;-Cyo straight or branched chain hydrocarbyl group;

R‘f is H or a C; to Cy straight or branched chain hydrocarbyl group;
qis1or2,

xis1lto3; _

y is from 1 to 2 times the number of aromatic rings in Ar; and



The tenperature for alkylation can also vary widely, and will usually range
fromabout 20 to about 250C, preferably from about 30 to about 150C, nore
pr ef er abl wd e2zesvabout 50 to about 80C. The al kyl ati on r eacgdcoIBoHEgE0 Can
vary and will generally be from about 1 t_$_5 hours, al though | onger or
shorter tines can al so be enployed. The alkyl ation process can be practiced
in a batchw se, continuous or sem -continuous manner. Preferably, the acid
catal yst is neutralized iapdé ara neiyemalns tiemunberdd RinRddihd@bétinaatmd kyl ati on
product m xture w th thgdepenRenhtagadinofed: Ar; andol yam ne) and al dehyde

react ant. Theheneuibingl h@@bdr ofctioon diensds RQIRR| Rsdha @, byless @b &0t i ng t he crude

al kyl ati on product with gaseous amoni a or other basically reacting
.conpound (e.g., eous Na KCH and i ke f ol filtration to
renpve any preci gﬂgé‘i"éamﬁ‘@ﬂ t FUPRYB %s‘lt‘ﬁpﬁpf@)&wla%? tg‘h’é"‘"ﬁ?ﬂ?%@ﬁ‘ﬁbyl noi ety
may be a si ngiventidnrifeiideahosb cansduads ¢fffaimnlaGin:t o C20 hydrocar byl group (e.g.,
qret hyl , ethyl, propyl, isoprop)yd Z&ggl i so-butyl, entyl octyl, decyl,
dodecyl ), or may conprise a m gi such hydrocagI groups. Al kyl ation
processes of whbRinaON¥EreteyiR@SnAbEONFdBMICIEH droffalic erfégrdnbgds fr6h 1 X2 RLSthe | N

U S. Patent Nos, 3,539,633 and 3,649, 229. Al kyl ated hydroxy aromatic
conpounds us 8pperiof atopatic;ines ip Az’ %‘?yrl“ﬁléarm“é‘%l@ﬁf“a}’ FRIBRTISE BYP Praporafused mingsi vel y

be provi ded bychfringhviag k¥d Bt daf@n a{am@r(@ﬁ&iapﬁthmeﬁayomgb&%ognumpmo{éaéﬁﬂ@)
l e, the al kyl ati on, net descri bed above, and

usi ng, for ex

subsequent |y @QB%IQ‘EIYCH gropprclepn aspraaticqnolgtissrpsicas Cipherylea maysemesiss linksd. f or mi ng
such conpoun@sedfifgsiek), blKElSh‘(ﬂ}!l)a Etadpissorishipmbd eﬁb[ynﬁéﬂ@ﬂm&naﬂb Fhotdtied indtadee Nt

Nos. 2,407,044; 2,407, 055 451, 996 and 3 3,903 WO 02/ 0592. 111

PCT/ 1 B(1 1/ ( 1PBSnylenss b‘“?*PFé‘ytaFeéFé‘l‘fy daphihalese, é’ﬂﬂapi}féléf apthracene, phenppthiens. iflprend. t he

Manni ch Base ifdeny] eftsebehtebpREmEMedns, Héﬁzaht'ﬂ&c&i’eeéigé?xtzadt!m{c%ﬂé Icﬁf}séfkl;lyr&@”er ally
conpri se formal dehyde or parafornmal dehyde, al th hough i be “under st ood

that other aPe@RYERE FHSEONENE ﬁf?ﬂeﬁ@r%@ﬁﬁwwags m@!\s@whalsvl@z aphnaphthalene
hydrocar byl  alitd @hptiieSent Beiflg parRéthitiyprdeoade, acet al dehyde, propi onal dehyde,
and the |like) can al so be enpl oye A preferred group of aldehyde materials
are conpounds of the formula R’ CHO wherein R' is Hor aliphatic

hydrocar bon radi cate hi’dfb)@gar&ﬁ&ﬁ‘c%mb&mﬂs%F@Mh@ﬁ@ﬁﬁtm%ﬁﬁar@@ wipds usef ul
for reaction with the selected dr oxyaromati c conpound and al dehyde

material s ar &stifiedWjthone E@E“Efﬁ&& rpcapiil meistien | Josedatethe ydipsrasematicani nes, or
ani ne salts dufddtRe RIE:BE AydrBGHIRORBNG strARH oPRLYAEA Hfgy CQF), AR T O
60, preferabl?ﬁlbz to 40 (e.g.y?f touygofm{toté Qggrbon atons and outr to
12, pref er abB{PuR) ang hwm@hﬂowCompewwélrca%b%/wﬂta@@d o the Pfﬁﬁf@%f’féltcé%@tliﬁﬂﬂ)’t he
mol ecul e. . \RRskti®irBodnhainht fedstdhé AQAIE Ak AL 2Ry HHESERitibd? FB&iOR ecul e,
gel ation of the reaction m xture occur. These am nes may be hydrocar byl

ami nes or ma§’kpa teHW@E%{FW?“P%W&XW%FGB‘PWOWHW e atkylation egtalyshiydr oxy
groups, al koxshvestRuMSnd 84H BpHtLiBEani®hdidsish@Sas H,POL 8z80, A OHP:BF and the
| i ke. Hydr ox%/heam nes with | to 6 hydroxy groups, pr ef er: ab g 3 hydr oxy
groups are p ke e 3ol Gatalyst gan alsp spraprise an agidin oy exghange resim Baving a§’é‘!¢hr at ed
am nes, incl gl.@h d&&lﬁ&eor%soma P! skh isoArﬂbHr@@t 15|?esm ﬁgoﬁn &nghseJY, (aSEHZ}r R’
R (CHZ) r wherein R R are | ndépendent |y
sel ected fr oWFtl‘Il'r% @Fﬁﬂﬁﬁﬁéﬁ%taﬂﬁ“ﬁe B‘Ffoﬁ?‘ﬂ*@g‘@#"es@ﬂ ‘f%“P@Q‘SS formed ip Isttw) of
branched chaing f@éMA%]WMCc@IQO etheks mtﬁaa@bmmz t0(&Z, kefore® dsvs aﬁﬂ'@]e like,

radicals; C to Cl2 drog& am no al k Iene radi cal s; and
W

al kyl ami no Cchgs BEs ith digpethy] ot erafhﬁhmﬁ}e’éﬂ’hend andsthp hh‘?ald?tb‘f—r@ﬁ%ﬂﬂl y
conprise a nﬂkﬁhﬂorﬁgatalﬁ@ icRidee]ag catﬁlg";)sﬁc'ﬂ N Fitefo@ FRBX, F22, WsEIaRd [Re 1kS 2aS

defined above, and wherein r and r' can be the sane or a different nunber
of from aboufEnglehad SiherpicakCorpy), éP%F%iﬁPEPlié%‘lﬁtca@lyﬁté» agdesgribegl forgramplegn .8 can
"be the sane PitedliNG §884775and are nunbers of fromO to about 10, preferably
0 to about 3, and nost preferably about O to about 2, with the proviso that
the sumof t and t' is not greater than about 10. To assure a facile
reaction, it is prgd ﬁéﬁ@@ akdh@kic Bomfund Bid hyGrocarbflmdiety whil 8¥erally bPEnBRlgCt €d

in a nmanner . WD 02/
in a ratio of from about 0.1 to 10, preferably from about 1 to 7, more preferably from about 2

to 5, moles of the aromatic compound per mole of hydrocarbyl moiety. The selected acid

catalyst can be employed' in widely varying concentrations. Generally, when the acid catalyst




_g_ PCTIIB(11/(128C0 sufficient to provide the conpounds of Formulas |1
and IV with typically at | east one primary or secondary am ne group,
pr ef er abl waw2/40a®t two prinmary or secondary am ne groups.pdbig®odsobe
achi eved by selecting at |east one of saig R R, R' or R'" groups to be
hydrogen or by lettingt in Fornula |V be~at |east one when R'' is H or
when the noiety of noiety V possesses a secondary ami no group. The npst
preferred am nes.of the above forgul are represented by Fornula I11.
Non- [ 1 mi t i ng CEYBFSE BLIPGREATE FRLMita R e sh st hrbaerio gayide a least about
1, 2- di ami noetotmmq;retax,a&ycftoamumm O30S, maseébrecfexam RQRLHbAMN D 1 to 0.3 moles of
1, 6-di am nohex ’E ly ipﬂiene am nes SUCHF |eth | ene trianune;

@0 CtO

triethyl ene 8 %frPle PHRPTRHMIE cpEpUg rS?)fhs‘r‘ﬁP‘éi l3{ipreisactionzenes such

as 1,2-pr opylmeesechf@fea@ethaﬁiu nfole. cif'tllibﬁ@&ﬁrﬂjm)all)fsw of By drody stomaRPY | ene)
triam ne; N, Ndi rreta yl -1, 3-di am no%r ane 2- am noet hyl ) et hyl ene
di anune; N, l\l—cﬂ’i“("?‘ﬁ & 5% SRIEFRILY yeayur %"%ﬁ?&j ‘E?Faé)ﬁ'f geauprises a supported catalyst,

3- dodecy! oxy padhy bt Adidi€ ionNxEiRECikin threRiARVAR b&lE HHRA willitheS OPEQRARL!
am ne; diethanol am ne; nobno- and. di-tall ow ani nes, nono- and di coco

ami nes, nmono feSHHIPRYPYIREATYCOMentigRaholid-ligyid seTaciing lemmigies, aRchins Ry passiagthee

mor phol i nes séieianta thrdligh Ihe ki Q0. GRY AR § BEPS tnﬁugm@ﬁeﬂbr&ﬁé&hﬁﬁegm@d &Of
Q her useful am ne conpounds include; alicyclic diamnes such™as 1,4

di (am nomet thchqoaﬁé%aq%ﬂ feé}ﬁaatﬁléﬁtbw@d@fcmper linit prnie foles phestatisserspleyedas

i m dazol i nes ediéle DE Rk %FM&lCBb@ﬁfuﬂ&iﬁ%ﬁcr&Eﬂ? he general formula {Vl): CH2
CH2\ H~NH- ( 2)p| N \'N ( (VM) nl \' ~p? CHZ-CH2 n2 wherein pl and

p2 are the same or different and are each integers of fromabout 1 to about

4, and n,, n2 and RS teMpRrahli® ot 8IPla@dn Gh Elg@('ﬁ@%&maﬂ WillRREMy kAN %ﬁﬂ@ﬁs of

fromO to about 3 with theo roviso that the am né has no nofe an about 12
ni t rogen at ofBousEY torAbPHAINT. prabwatily fiemiabayt 3k terabbusd SBTC, swrdprefeiably froimc| ude

2- pent adecy!l abgﬁg@go%b&%oﬁ(}am noet hyl ) pi perazine; etc. Commerci al
m xtures of amne conpounds - may advant ageously be used. For exanple, one

process for preparing al kyl ene am nes involves the reaction of an al kyl ene

armoni &, wni ch & o0 PRVERS Sheh 6 €5 G By SRR EREORAbHEL SAbP
pairs of nit eltiysslslonge of diomtednbgs can klyd ereenpipyedipEhe ailqﬂanongrosesc bardﬁrrpounds as
di et hyl ene t %@:’Téﬁg g&ﬁz’[téh%\%{%ko%ﬂgﬁo% ngdnn}u%urs ?n%%néf Ereﬁ:rabl}i\f\&ﬁ aglgggtg yst

_g_ PCIT/I m ne an | soneri c piperazines
pol y( et hyl enmtmé@d a;'dr‘qymmm'sd pu@tagintgtizgrbeitlkPatian pfoduct miagenwil hes per

rljfnl, e'(':llél’loleyg.;nene g 6%%ert%t% vf%{nﬁﬁe al’uy alEe%ggeomgcta%? eI‘hrt!:.arretS ahze&ltfoglcgli?ﬁ Egl yam ne
m xt ures, as achefiphshdd by CQntEStmﬂht emltle Mbylat&pmd&lﬂmmns dedoraprabermay al so
be enpl oyed. basically reacting compound (e.g., aqueous NaOH, KOH and the like), followed by filtration
to remove any precipitated neutralized catalyst solids. The hydrocarbyl moiety may be a
single linear or branched chain C,; to Cy hydrocarbyl group (e.g., methyl, ethyl, propyl, iso-
propyl, butyl, iso-butyl, pentyl, octyl, decyl, dodecyl), or may comprise a mixture of such
hydrocarbyl groups. Alkylation processes of the above types are known and are described for
example, in U.S. Patent Nos. 3,539,633 and 3,649,229.

Alkylated hydroxy aromatic compounds useful in the practice of the present invention
may alternatively be provided by first alkylating an aromatic compound (e.g. naphthalene),
using, for example, the alkylation methods described above, and subsequently oxidating the
alkylated aromatic compound. Methods for forming such compounds are well known and

described for example, in U.S. Patent Nos. 2,407,044; 2,407,055; 2,451,996 and 3,033,903.



Useful am nes al so include pol yoxyal kyl ene pol yam nes such as those of the
formula (V1) and (VI11): R'™ NH-~alkylene N~H (VMII} R'" p--~all,-ylene N~ H
{VI1) wheMWO RS2 H or Cl-C22 al kyl, preferably Cl-C5al kybcT/msndopsboi s 1 to
3. The Manni ch base condensation products~of this invention are prepared by
condensi ng at | east one of the above-described hydroxy aromatic conpounds
with an amine in the presence of an al dehyde. ]‘cl'he r;aﬁct ant s a(rjedpggte?g;ﬁ?
atinme and un Lt ffigient to fo e . desire K
To?(r)duct. The pr ocg@éa@ I%%/éggg%?[ﬁé#ﬁlemcggﬂgﬁé‘?ﬂ?féﬁewé%‘fh € oRfens@ionny of
those di scl opedudtnofithepreeat ipmensiod wlBabn&rhlby;, cobpidOfoPBAdehddddaBBBmalder’ A8,
the reactants enployed i's not

il o Zglzmﬂgﬁjit%’iﬁgglénr%ggm\?\na-ﬂgt cﬁ%’%é@%hﬁ%’gfoﬁp RYRBRE compruads fichds Fotor eact

critical and can vary T 3 h
the hydroxy &rndwdorabyaetishydes(e.m) uoidbbydecataiithy@NstopiBhal@hfRIBRAUR ) t he

respective nat.l tdiol-4:0.1-10. An.excess of al dehyde

o ea(F:)t ant magp ngﬂsgsbggbg%xgé' r%lg%?ﬁrrgng 5P 89%915’(9?' ‘%‘erf’?f?‘&aﬁs Heyfoppounds °§€7§|f‘?lablll3e to
heat the reaBiGHD, wherein Reisbomdipharic afdradachon ratkauhavifGtom Pief QHRRlanisn t he
range of form about |50-200C. This additional heating drives the reaction

to conpletion and renmoves water fromthe resulting condensation reaction
product. WO 113hiineSDephind®GIofil fBQdacti82B@the d8lectddeny YRR 6HaR28 nound

condensati on_r.e ion is.represented by the follow ng reaction schene:
f OH /R ~N Qr{d/a"ﬁ%%y%l%quﬁs& PrEsqary Qf W}/“F?@' armqes,\ahpqutlc or aromatic amines, or

amine salts. Suitable amines include mono- and polyamines, of about 2 to 60, preferably 2 to

40 (e.g. 3 to 20), total carbon atoms and about 1 to 12, preferably 1 to S, and most preferably
1 to 3 nitrogen atoms in the molecule. When more than 12 nitrogen atoms are present in the
molecule, gelation of the reaction mixture may occur. These amines may be hydrocarbyl
amines or may be hydrocarbyl amines including other groups, e.g., hydroxy groups, alkoxy
groups, amide groups, nitriles, imidazoline groups, and the like. Hydroxy amines with 1 to 6
hydroxy groups, preferably 1 to 3 hydroxy groups are particularly useful. Preferred amines

are aliphatic saturated amines, including those of the general formulas:

R-T-R, and R—IT-(CHz)r II\I-(CHp_)r N-R
R" R’ R™ . L‘

am av)

wherein R, R’, R” and R™ are independently selected from the group consisting of hydrogen;
C to Cys straight or branched chain alkyl radicals: C, to Ci2 alkoxy, C; to Cs alkylene
radicals; C; to Cy hydroxy amino alkylene radicals; and C; to C2 alkylamino C, to Cg

alkylene radicals; and wherein R’” can additionally comprise a moiety of the formula:

(CHy)y—N—TH V)
R' /¢

wherein R’ is as defined above, and wherein r and 1’ can be the same or a different number of
from about 2 to about 6, preferably about 2 to about 4; and t and t' can be the same or
different and are numbers of from O to about 10, preferably O to about 3, and most preferably
about 0 to about 2, with the proviso that the sum of t and t' is not greater than about 10. To

assure a facile reaction, it is preferred that R, R’, R", R”, r, r', t and t' be selected in a manner



\' / R ,NR \Rz wherein RlL and R2 are as previously defined. A preferred
group of Mannich base condensation products are those fornmed by condensi ng
napt hol , o éx3eddby substituted with C1 to C20 hydrocar byl PCIiBON02860
formal dehyde and an aliphatic or aromaticgsubstituted secondary am ne,
e.g., fatty am nes such as hydrogenated nono- or di-tallow am ne, nono- or
di -coco am ne; am nes substituted wth shorter al kyl noieties, such as
nono- or di- m_ne =0Ct vi . i - . amn ne,
mono- or  di - PSP R Sde TR3RmeSlnat bt Rphnfos ATy oty oFlee SR

am ne, nDNOOkbr mcenmtymﬁhneagmm pretﬁarabiy)atdeasnwoqbnnpfyemyécomdaryrmnine gonpdiThizenzy|
am ne. Particul.ar

r s. derived m, nat ur al
fatty acids, C%m%%acglgeedfo cssfégtm%%{ Easqo’&?‘f %{Fowﬁlaﬁrifr?eﬂaﬁao Vg © be%?ﬁ‘ TFe oerl% ne. A
particul arl qumuingtem Feathupxr Kvohecit leadt otxdn@hqmrlessrli{ orlwheentelrm'netyoﬁmonets'e\é t he

condensation _reaction of B for | dehy nd a_di - al kyl
-anmi ne derived® srs?sé?ﬁaaseﬁoé‘fiﬁé'zi}m}oaﬁ ?&FE}‘(" [ZP§?£F@C ELlolid ogg?ggﬁvemga S8F each
of (B) and { tprazeited® Formla(H) . The desired Manni ch Base condensati on
product forned by the process of this invention will generally be present
in the condensation reaction product mxture in a concentration of at |east

about 60 wt. % ( e. Qon-lintififg &amples 8Bsuithbl&Aminaosmapoundsfirdadet ¥,2@iantiseeiangbout 70

w.% and m)t ref erab m about 7 abqut 90 U W O

) 505e 4¢3 I cdrmingtsbamb o S mp O bene T G Do B b oS HSnE PITGH 6P Btiuct
of | t h\i/n pr e; lelatetuy([jewtehma!nﬁﬁb ; DicByileae tdﬁ@ﬁﬁnleﬁtlgﬁzﬁbﬂfyfdnﬂger@ilﬂﬁ@rpb![y@ﬁ)pyl@?d dlmbﬁdscatl ng
context of t R3S ACIRPPoRs AHETRSH Shidy? IEPsar Bt U Aeap Y et Nt g
oils, synt heﬁhﬁetll)lllllr}dia’]gﬂnﬂﬁ}o ESNN;ﬂ(maiﬁliddaémﬂ) Ednselre@elpdlanulﬁbaxr Nudra](rzL cating oil
may range 1 n_ Vvl SCOSI rom t | St at e n ner a, S t eav

| ubri cating (5‘9"1"@"3@&1?’&? ]a%PEj’ﬁ)élﬁqu CP\@“‘@?T& ge“dsqx%pm % % ?ﬂfFﬁc‘a% PR “8| | s and

heavy duty diggsfile; anéopmpﬁwnmleldlethatnbean\ﬁh@emﬁ.biaﬁd@i tatlbe aftifes, /g Egndidi-om
about 2 centi stokes to about 40, centi st oke eC| from abou

4
centi st okes CBCOMVLAS: PO AR FigRahpiti amiges; ﬁb&*?m’ %Ft’ gl aNéPFu’P%‘Ip%‘HI“F%
i ncl ude ani rr@ﬁchq,'\gle(h n(‘,/lﬁqull)ﬂbhﬂ,omd and Bix@ies tEeREIFOr 0| |, lard oil ) liquid
petroleumoils and hydrorefined, solvent-treated or acid-treated m neral
oils of the paraffinic, napht hen| c and m xed paraffinic-naphthenic types.

Ol's of |ubricati nghetiuser@intive Sapbivld irfcluaen Beglic aramﬁalslehak $@- serve as
useful base oils, Synthetic |ubricating | | s i nclude h carb n gils and

hal o- subst i t Gi@RinAPEhER SYPehsxae) 2d Sefercyelic BiiogsRGompaYNds § aﬁf'@‘ H8Ater i zed

ol efins (e.d.and RAIRA h@@@@zméwmerge.&yfhmla(mppyl ene-i sobutyl ene
copol yners, chlorlnat pol ybut yl enes, pol y(1-hexenes), poly(loctenes),

pol y(1-decenes)); alkylbenze es (e.q. dode yl benzenes, tetradecyl benzenes,
di nonyl benzenes, di (2- ethyI @H@iﬁh polyphenyls (e.g., biphenyls,
terphenyls, alk g ﬁeb and ted d| nyI ethers and

al kyl at ed di phe % derlvatl HonDIogs tMer eof .

Al kyl ene oxi de pol yners and! |nt ﬁﬁﬁng a d derlﬁht ves thereof where the
term nal hydroxyl groups have bee ¥ied/dy esterification,
etherification, etc., constitute another class of known synthetlc

| ubri cating 0|Is The e are exe ied b al kyl.ene

prepared by b"@l"‘ﬂﬂ?e?‘laﬁ P1nt Fafa%ﬁ“i 85’(:{7:1 u %%[f#&'ﬁg‘ a(g’g‘ftc}éggléor’fﬁ"'t he

al kyl and ar whd gf hednd n@ﬁrerﬂiﬂ sﬂ@l& ysadhﬂ‘dﬂeﬁ!trhﬁd ﬁl@|e¥d]ﬁﬁt3ge(r£omem 0 to about 3 with the

nmet hyl - polylsovgpo |.ene., col eth avi?% a nol ecul ar i hﬁ B 1000 or
i phany! et harodp R Mitkyles e ngie) Bt oAtk s tatT T Btk ol Ne-FiR800 ¢ o
1500) ; and nmer&mpléy st sihl aniads rtide Roepadey Sindidagslinef N-(1-aminoxtaylppiperadile edcet i C
acid esters, mxed C3-C8 fatty acid esters and C13 Oxo acid diester of
tetraet hyl ene glycol. Another suitable class of synthetic lubricating oils
conpri ses the est @rotmdrcisli miatukaX%y hinie asstiindemg): adviaidgbadsiybeagedd, FoS uccinic
.acid, al kyl SUCCInIC aci ds and alkz@H%PSUCCInlCIaCIE nale% %W azel ai c
aci d, suber i EX2[BRIG Og PIPSESH for RESPRFIng P @IS FYOIXGH th feactiop 8t a0 glydang; ¢ aci d

di mer, mal onidghaBldd @uchads kthiyl¥hd @iBh16rideGr Popylehdkd@Elldridenly BN artmagih,dehichwkdults i

vari f 2/1.1S92~0 -
a et yo a compl]éx /rmxtﬁr% of ('c)llkylene amines wherein pairs of nitrogens are joined by alkylene

groups, forming such compounds as diethylene triamine, triethylenetetramine, tetraethylene



PCT/1BIl1/f128Gl1 al cohols (e.g., butyl alcohol, hexyl alcohol, dodecyl

al cohol, 2-ethyl hexyl al cohol, ethylene glycol, diethylene glycol

nonoet her woeapyisene gl ycol ). Specific exanpl es of such esgEmmoingdspides

di butyl adipate, di(2-ethylhexyl) sebacatg, di-n-hexyl fumarate, dioctyl
sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl phthalate,

di decyl phthal ate, dieicosyl sebacate, the 2-ethyl hexyl diester of linoleic
acid dimer, and the conplex ester farnmed by reactin e nol e of sebacic
261 d wi NS oG BRu AR inen g shsRo AR paRa T GoBpunds averaging

2- gt h%/l hexanabeut 4¢d ’dmtlﬁgére"{t%ns{&ﬁrﬂlecﬂsaf&)ﬁﬂiﬂSBlEICSmﬂbﬂcﬁllli’-hﬁ&r }rﬁﬂé:nuﬁixes dubpse )
made from C5 t 12 ocar ox L C.a S_an K ol yol esters suc
.as neopentyl aﬁp'if’g@f‘“m‘? ‘t’lmﬁ“ %@op%ﬁ’é" P%WE%‘%&%?‘P ggle WiBOBAMISY vt hri t ol
and tri pent aediytifes,iak abfinediit USOPatdia slRd5, 880,848 HbaSsubREmpphlyFderiployed.

pol yaryl -, pol yal koxy- or polyaryloxy5|llcone oils and silicate oils
conpri se anot her useful class of synthetic |ubricants; such oils include

tetraethyl silicatReful &hihed SRR IpoFLkYalF eRe &195rﬁlaes(saclﬁ£shwdsbsmé fobhiacat e,
tetra (4- nethéh 2- 2& hexyl )silicate, tetra- Fp tert-butyl-phenyl)

silicate, hek pﬁy 2 et hyl hexyl)di si |l oxane, pol y(nethyl)sil oxanes and
poly(nethylphenyI)S|onanes O her synthetic lubricating oils include
liquid esters of hospho S-C ntalnl acids (e.g., trlcresyl phosphat e,
trioctyl phosphaﬁg _4? fﬂphosphonlcfégld) and pol yneric

t et r ahydr of ur ans. Unreflned reflned and re-refined oils can be used in

| ubricants of the present invention Unrefined oils are those obtained
directly froma tural nthetl ource w thout further purification
treatment. For erx@ _% Ieéle_”l_lc‘](%g[flned direct ! y(fiom retorting

oper ati ons; petroleun10|l obtained directly fromdistillation; or ester oi
obtained directly froman esterification and used w thout further treatment
woul d be an Wﬁ?@fyﬁ n&dH 81 F1-CrakkylpgfesaisCafalkyl pad ntisd &0 dinref i ned oi | s
except that the oil is further treated in one or nore purification steps to
i nprove one or nore properties. Many such purification techni ques, such as
di stillation, sol \Téﬁ& Nieh base Faydensataqnepresiucts oE thisdnyentien arpprepdred at i on and
percol ation %rf%lellfsﬂ%vm 1eb & oBbestﬁ'e ﬁ%'vé Lh&eribed h&&%xﬂ&matﬁ%oﬁﬁgﬁr{?@q fh ?mﬂlﬁe
obt ai ned by processes simlar to those used provide ref |neJ

begi n wi t h™ o the prgsenpeyefl ag|ajdehyds- Eb‘b‘ﬁa%@fé%lfﬂ? ?p@@@f@r@ ting sk upder ecfndrt@as oils
are al so knowwfigignt 1@ fdrdl tREgdsivdd d'is%&fsz%ﬁﬁya@& Phd ﬁo&@@enﬂfl@ye@ﬁﬂ t‘ﬁé‘c dbys&Edaed to

addi tional Iy processing using techniques for renoving Itives and
oi | br eakdowFaffidsae baany ofmswmwm@s Patenps313¢, SB@ 3164 B 22%(462*6% Manni ch
base condensab9nesB98I84Fanals SaBg3Pr esent invention can be incorporated
into a Iubrlcatlng oil in any conveni ent way. Thus, the conpounds of the

i nvention can be added directly to the oil by dlsper3|ng or dissolving the
sane in the oil atrné Mot st thefadsmESimbyed WcRBidcat n@Rsh varpGir DhiRdigdg. i nto
the | ube oil _can occur at roomtenperature or elevated tenperatures.

Al t er nat i vel 315 hpreven piderrddo sretthedydipss aromatic eempoped, pidelyde eragthntiand,

sui tabl e oi | asfk U@rh?‘ou%@ l]mmesﬁeaévehﬁ&% 1@hids df AoduP 1:14%, PWC&E‘E)(C@sts%f aldiffd hen
bl ending the concentrate with | ubricating oil basestock to obtain’t

final fornul E@F@aH magbe HS%’OH@%WE‘?‘&’P%EIC\H‘?WC’%P@&W!‘ Jesiseiie @lhﬂat(ﬂlﬁfe%ﬂma@t% ve

i ngredient ( tPaSH oef qqabl y

f rom about 4%1[{ gl)aabouta%o‘terégmtqg@dé P l%%kkrf%eb(fsll %eﬁe%ﬂa?%cebfg%m a;g%uﬂ?@%%ét yp?cal |y
f r om about 4@@@“8@%“&%0"9?@13 @ﬂ%ti@hyo ¢ameplstiob oud ren@Vttson&D fimtm théfesiidge oi | |
based on theaggg%ga&{ég . To provide sufficient soot dispersing
characteristics, the uIIy fornulated | ubricating oil conposition should
contain fromabout 0.01 to about 10 wt. % preferably fromabout 0.1 to
about 5 wt. % nost preferably fromabout 0.1 to about 1 w. % of one or
nore conpounds of the present invention. Because the Mannich base
_condensation products of the present invention do not alone provide a

| ubricating oil conposition with sufficient sludge dispersing properties,

| ubricating oil conpositions containing the Mannich base condensation
products of the present invention may al so contain a conventional high

nol ecul ar wei ght di spersant. The hi gh nol ecul ar wei ght di spersants usef ul
in the context of the present invention include the range of ashl ess
(netal -free) dispersants known to be effective to reduce formation of
deposits upon use in gasoline and di esel engi nes, when added to | ubricating
oils. The ashl ess, high nol ecul ar wei ght dispersant useful in the
conpositions of the present invention conprises an oil soluble polyneric

| ong chai n backbone having functional groups capable of associating with
partlcles to be dlspersed Typlcally, such dlspersants conprlse anlne

(1

. . . Y S S T T S



WO 112/0S92. 10 PCT/1 B111 /1128111 - 14 A "high nol ecul ar wei ght"

di spersant is one having a nunber average nol ecul ar wei ght greater than or
equal to HaPey@usd as between 450 and 20, 000. The preci se pEl/aslosdcoWei ght
ranges will depend on the type of polyner, used to formthe dispersant, the
nunber of. functional groups, and the tyﬁé“%ﬁ pol ar functional group

enpl oyed. For exanple, for a polyisobutylene derivatized dispersant, a high
nol ecul ar wei ght di spersant may be one forned with a pol yner backbone

havi ng a nunber av&f Y§anighpase Gidensaiqngriction isrersesentpbin the Tllgwing reasier  5600.
Typi cal conmgereind!l | y avail abl e pol yi sobut yl ene- based di spersants contain
pol yi sobutyl ene pol yners havi ng a nunber average nol ecul ar wei ght ranging
from about 900 to about 2300, functionalized by naleic anhydride (MN= 98),
and derivatized with polyam nes having a nol ecul ar wei ght of from about 100
to about 350. Pol ynersyof | ow nol ecul ar weight could also be used to forma
hi gh nol ecul ar wei ghty di spersant by incorporating nultiple polynmer chains

into the dispersant using net hods known in the art. Pol ylar nol ecul ar
wei ght, speci f, can be determ ned by various/known techni ques.

One conveni ent 5 gel+per neHePon chr okt ogr aPy (GPC), whi ch
additionally p d pl ecul ar wei ght (di stribution in%rmation (see W W
Yau, J. J. Kirkland and D. D. Bly, "Mdern Size Exclusi oRaLi qui d
Chr omat ogr aphy”, John Wl ey and Sons, w York, 1979). If the nvol ecul ar
wei ght of an am ne-cqﬂj;lai ni ng di spersa (e.qg.,
determ ned, the presence of the,am ne may cause
adsorbed by the « ., | eadi ko an inaccuat

sing a>“gl xed sol vent

a
det ermi nati on. Nar with the era

pbl emﬁqy be elim pat e
system such as dr of uran 2(THF) m xetRhd t m nor anbunt of

under st and t hg

pyridi ne, as opposed to pure THF. The probl em may\al so be addressed by
capping the amne with acetic anhydride and corregting the nol ecul ar wei ght
based on the anobunt of capping groups. Anot her/uNefuI met hod for

determ ning nol ecul ar weight, particularly forglo nol ecul ar wei ght

pol ymers, is vapor_ pressure osnomet r¥ (see) e. g]. , M D3592). Suitable
hydr ocar bons Y8¢reiBdi @A Re a%e apprsyieesh dstipgfe f or mati on of conventional hi gh
nol ecul ar wei ght di spersants include homopol yners, interpolyners or | ower
nol ecul ar wei ght hydrocarbons. One famly of such polyners conprise

pol yners of et hyl érisefamed Frungt Mangich basssordgnsagonpraduetsarpthpiedermed favi ng t he
formul a H2C=E3dadnsMaaTashbt, bpkiohallySshbsinGh wig b e &bl Witkfokkhiddigad Sl

conprising 1 to 26 carbon atons and wherein the pol yner contains

car bon- t o- caPbyPhafirLerAmatic sHbstityied seepaisry aming iegh fgmines sechiag bydrpgepated

et henyl i denemdns-ak di-@allbw Amine) @bR-: 88didocSathile; RN RIbS G RIWith SEoriePAIRYIPO! YTET S
of ethyl ene and at Igast one , WO 02/092.10 -15 PCT/1 B0l /1128Q0

al pha- ol ef i nTGFUEhEHFBPENTGF AifoRy! appes sloRorer di-actdagyne. Beng-ppirhexylo 18
carbon at onsammBOndtRL 6r AIpRAGT Akthe, mofio-r ¥ butPfantined Modo-tof dBproR/1 BRe ahOE, and
nore preferably still of from1l to 2 carbon atons. Therefore, useful

al pha- ol ef i n®RHHH amins T aRgHe AiPReny e mRpe- ordibenzybaming Pagicalsly ene,

butene-1, heyeRered areAChRMEmines deriRk POhDRRA MRty lacidd REQNEA dicocd QBGREME- 1,
tri decene-1, tiet radecene- 1, pentadecene-|l, hexadecene-1, heptadecene-1,

oct adecene- 1'2IpWAminead di-palmitis gmie, A pagticulaply pisfrared groguct ofhg prgseat ingention

propyl ene angoritsedtBe dondamiakidnlactiblksE(A) FaphHRL; @B YroRhaldHede; RYY (EF@ GiSally1©
propyl ene honmopol yners, butene-1 honopol yners, ethyl ene- Er?% ene
@

copol yners, &g Agred E&m@%ﬂéﬁyﬁvh%i@?/abavtd¢9§ 19t 628 36d (fdes and

the like, whgoRioh(ANThOadsHEENakRiH BsSondénshifATrodu S Brnle bR erocR A &is
internal unsaturation. Preferred Eiglt mers are unsaturated copol yners of

et hyl ene andifyensigy wathgensrally B¢ prges ngapsation repctionsodugl TBXWEY Piger s of this

Jinvention mayore@taBbloft Bhil @bouRBPWNE (e 8., Hom@5% HPwb%IRdte pR@fanf #Bak0 C 8
non- conj ugat ed di ol efi n cononomer. However t referred that the

it is
pol ymers of eos7q w%rand sipstrspisrably drogmabputai Son abast %[?Wh%hormpol yNEer s,

i nterpol yners of al phaol efin conononers and interpolyners of ethylene and
al pha-ol efin conononers. The nol ar ethyl ene content of the polyners
enployed in this invention is preferably in the range of 20 to 80 % and
nore preferably 30 to 70 % Wen propyl ene and/or butene-1 are enpl oyed as
conononer (s) wth ethylene, the ethylene content of such copolyners is nost
preferably between 45 and 65 % al t hough hi gher or | ower ethylene contents
may be present. These pol yners nmay be prepared by pol ymerizing al pha-ol efin
nmonomer, or mxtures of al pha-olefin nononmers, or mxtures conprising
ethylene and at |east one C3 to C28 al pha ol efin nonomer, in the presence

N . B g, o,

SA- pol yam ne) is being
e di spergant to be

sul ar Wwei ght
of equi pnent




5,498, 809; 5, 663,130; 5,705,577, 5,814,715; 6,022,929 and 6, 030, 930. WO
02/ 0592-10 - 16 PCT/fBII1/(128C0 Anot her useful class of polyners is

pol ymer s wepgisegioby cationic polymerization of isobutene,pginehsscoand the
|l i ke. Common polymers fromthis class i ncb]ude pol yi sobut enes obt ai ned by
pol yneri zation of a C4 refinery stream having a butene content of about 35
to about 75% by w., and an isobutene content of about 30 to about 60% by

wt., in the presence of a Lewis acid catal such as alum numtrichloride
or boron trifl uor iTd&Maanigh Base Fondansatien Reedus Ofrﬁ‘ﬁ(BFPé‘?mfncY?“t’f?&IPFQ’nge soot

pol y- n- but en@fspérﬁnEF Hopati@UBbEEA R o8 A WRenBIHAe AfheBR th | @ﬁstﬁlﬁﬂmat‘llr%%s%osn
f eedstocks are disclosed in the art such as in U S. Patent ‘)’ 39.

Pol yi sobut y| #fféulii thg capiext obthe presens inverior ms be sfflected oy rasuspllurisgtingailen

because it i SydiRaddbYicaMm ll@-ﬁid@rm@lﬁlr&@ﬂe‘r&f" 'Phqutgt%gﬁ{ol (ﬂlarhéﬁgnge 1190?5934&?”6
streans (e.g., using Al1CI3 or BF3 cat awgsts Such “pol yi sobut yl enes

.general | y coﬁﬂ?m Iyght distillateaninerakoils & beayyloricatingpilsrueh aszasphiseenginsilstrhiperahi c

doubl e bond %hcﬂﬁ%%ﬂ?ﬁndqﬁﬂyrﬁut}p&lgef61Bn@gne%18’ngleklﬂgosﬁ§'9ft eorf‘fangeﬁtfgn g, above,
t he pol yi sobutyl ene ymer s %BC are gener al K@l ased on a rocar bon

y
chain of fr oﬁ’ﬁ"%\‘b%ﬁ‘?nt@'@bestt‘é)a@ug enne@k@wgpemuy fremiabayt A oenpistobstsuio ghash20 ar e
known. Pol yi g%ygoﬂse Enda ecpﬁ lbb“tc“ onal i zed by hal ogenation (e.qg.
chlorination), the thermal ™ene" Teaction) or by free radical grafting
using a catalyst (e.g. peroxide), as described below. Processes for
reacting pol yneri A t carbo ci.ds, .
anhydri des or est gay%nggﬁﬁlgep%e%%rogf I'on \%L#{{ibge?lls\;g .%aéeé’y ﬂcl gglpcﬁq'élgnpounds
ar e di scl osegetrakeuh @ls aPd hgtiorefimesl, sabve0BTea886Gr aéid-fréazecﬁﬁnﬁeraBobiBch@Zf,afflmc

3 012 764 4" PG4 s joribic npaiy b Dig ShER g RaRY e rom

hydr ocar bon neay obshalealso séromasl usefelhaseé aits. exanpl e, with carboxylic acid
produci ng noi eties (preferably acid or anhydride) by reacting the polyner
or hydrocarbon under conditions that result in the addition of functional
noi eti es or agent Synthetie lybrizating, oilaiteinde hytizocadh®h oils amihelbisebs,tmeatdmydroea&bm t he
pol ymer or Cil t s of rbon t o-car

unsat ur at i onxﬁgﬁgglﬁgslr)p%?&g%?lg%ﬁ%d%m%y Ry Zeeﬁlog’%gsr &ér & ]iyﬁlﬁ eﬁeﬁs%l(’?@f%y By using
t he hal ogen amybmmomlcomwmaatchbma(t@ipgplybuiylenes, paly(l exenps) MRS or t he

t hermal "ene c t he fre i cal ftin rocess using
a catal yst (8ct£n%§5 é&lgd;i dgye\;;\gﬁ u’r‘%{‘escﬁ | za % (?qungggegrﬁé%nﬁvngﬁs’ect ed
al ong t he polippmibenkxaes dl(sethethmw}berizaml lpohypﬂehgla'(d obighenylbeerpleagspl i shed by

hal ogenati ng | orinatd romntln un t aol efin

pol yner to a%lgﬁ? tgﬁp ?lg{’]?gé&)? %}ial l"ﬂ LHRhshyf e Sc§’gdi \Rﬁa q/alé’h?né’f?“ﬁfgdes £

br om ne, basédivenvet,hlmlamhlghltomﬂogsdleyﬁmér or hydrocarbon) by passing the

chl orine or brom ne through the polyner at a tenperature of 60 to 250C,
preferably 110 to 160C, WO 02/ 0s92~0 -17 PCT/1 BII | /02840 e.g., 120 to
140C) for about OA&ﬂﬂneQﬁdemlﬂhesamiyteﬂpotmer and dervativds ehelnalf efj@n ateed pol yner

or hydrocar bﬁipnai(] C oQ Iotr&f S %% ’P‘%‘Hgédb l@nflea?ion eﬁxervl\fiéart]l > fl gnsfﬁli‘

nonounsat ur a unctional noi e
backbone, e. gnotherrdassunrﬁ Sagvar %D@dlcclabl’m@bﬂ}g dils. Thare b@rkempified 69 pdilpox&ﬁ@ﬂene

usual | y abou Qut 0

that the pr OEOI%@%B{ gl ne%%\%l{rﬁércon na?fﬁg'?' ﬁene %f‘e‘%‘% G oFp pghpr%(e’?éeo?“%ﬁgff égﬁ&f&t he
nonounsat ur atexbetheas dipolplokalkydae palytmepde.g. nmbthylefolmdm@rb;@llang glyactlemebmhigcanes .
Al ternativel a n W at e box actant are
m xed and he}ﬁtble'éd‘ngr vpﬁ% 34 8%{‘9 f‘enP' } "%‘“ Ppcfﬁ HS?G “toglﬁqvéﬂ a “I‘ﬁ% dr ocar bon
or pol yner bweightarid0¢o 15@0);‘ amdcmqnomld lpnbdarbcecygc estans théreafafdd exaytlpies the acetic

acid esters, mixed C3-Cs fatty acid esters and C,3 Oxo acid diester of tetraethylene glycol.

Another suitable class of synthetic lubricating oils comprises the esters of
dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl succinic acids and alkenyl succinic
acids, maleic acid, azelaic acid, suberic acid, sebasic acid, fumaric acid, adipic acid, linoleic

acid dimer, malonic acid, alkylmalonic acids, alkenyl malonic acids) with a variety of



acid producing noieties {preferably acid or anhydride noieties) selectively
at sites of carbon to-carbon unsaturation on the polyner or hydrocarbon
chains, owd @nsondy al ong chains using the three processespdpiioiAngg above
or corrbl nations thereof in any sequence. The preferred nonounsaturated
reactants that are used to functionalize e backbone conpri se nmono- and

di carboxylic acid material, i.e., acid, anhydride, or aC| d ester material,

i ncluding (i) monounsat urated C4 to CLO di car boxylic acid wherei iﬁgl) t he
car boxyl gr o@|sshelt &-8yibutyhgiroho},jhexyl alcphed dodesyiplcohh Zewwiherd plsohpl, &E‘H § and
(b) at |east gBael, dithglRs ﬁWanﬁﬁéémer Cﬁroﬁ%gglwlﬁ%%lfl@@{a%[&s@f QR edre part

of said nono unsaturation,; 2 erivatives g such as_anhydrides or C,
1o CS al coholincses ‘é}e‘&ylrﬁs*rmte %‘ﬁ %{h)éé%%etz?fsat% |d)- -hexyl fumargpslipsyhiehreiced C3 to
C10 nonocar b@idoti§! Aelad, m%&yfhzél% cﬁ@atmﬂmsla&mabcgpyma@atmfeeom sdbafkdigat ed
with the carbox roup of the structure -C=C-CO; and (1'v)
derivatives gt Ylﬁe"ﬂ@?ﬁt‘%ﬁg @Ol?lﬁa%dla}ﬁbéﬂ‘b!he gaIPplgeeptarieraed by reg¢tingoee s of
(iii). Mxt Urnﬁﬂ"e &fsetgﬁeﬂ(&k'xﬁ%ﬁl%vgtnﬁ%sQ)flfe'ﬁgéfwlén@ glRbIShE B mbled of 2- t(thﬂﬂex@ﬁ(ﬁcp may
be used. Upon reaction with the backbone, 't he monounsat urati on of
nmonounsat ur ak@f carboxylic reactant becones saturated. Thus, for exarrpl e,
mal ei ¢ anhydri de becomes backbone-substituted succinic anhydride and
acrylic acid beconmes backbone-substituted propionic acid. Exenplary of such
monounsat ur at ed c&stsesupeinlas senihatis eilsalse aclidathese aade fraip Gstta€omiapozachagylic

mal ei ¢ acid, ,uRd ﬁqu,oﬁyema% b&lw eSibHs QAR h&pent@%ol, %&Bﬁsﬁg\l gan% anhydr i de,
acrylic acid, neth acrf/ ic acid, crotonic £C| d,”cinnamc a and | ower

al kyl (e.g., petagryhutal, dipritherythrfobanddipatperythritdde f or egoi ng, e.g., nethyl

mal eate, et hyI fumarate, and nethyl funmarate. The nopnounsat ur at ed
carboxylic reactant, preferably mal eic anhydride, typically will be used in
an amount rangi ngSihcgmb@ﬁgd)mls Wclpas thepalylo-, payasl-, potyalkoxst-er ably 0.5 to 10
w. % based,g ] SR

chl orination ng?%&ﬁ%ﬁﬁg{& s%ﬁ%@ g{gés)gihsglhe ?%513{3%?4%{1{38@{(?%2? gér()?!hlet?c lu?nc]gt e

pol ymers wi t ualieils imakide tefragtiond Slﬂlea’f@ttt?ttaﬂﬁapllozylmjjlcaftea@tadﬁtethyilltexylbﬂmlb tlecessary
with the pol ESvRI- L . guteml.at Of: Usepin 4 rgsent
Mventi on. pirrran ety HRBRLERD TP R LR B oy -AELE

PCT/ | BO1/ 028E@ylhpwl)glwéﬁ@n@rpowyrmtmdml@mgs and peli(npethydpde By Dsiloiagés. tQsheri nal bond
content and gﬁg&?kyﬂb}g { B&-

monounsat ur ated functi %lr?g of ﬁr‘lEl?géac Hquid &%SE&S)B&P?:%P So%@ M&P‘] gg‘gt %ttggresyl

cont act ed at phosphais, &rpctyd nb@Pla’(fQJ ﬂ@tlwbeseeaufs@ecﬂnhqsph@iceamdo et prdimetiene”

reaction to gcgl]g #RoAGRs. Ene reactions are known. The hydrocarbon or pol ynmer
backbone can be Tunctionalized by random attachnent of functional noieties
al ong the polyner chains by a variety of nethods. For exanple, the polyner,
in solution or inyspleady il x-rQ@e%ﬂJ&aﬁ@e el fuBcaARAP [H BRkeH; At e
carboxylic reactant, as descri bed ove, In the presence o ree-radical
initiator. Whvantgar {Unrefised oils asthereiobiained Hizect]y ébmangtm@lloesynmem@ump an

el evated t enpek gl Withet PurkiiRiondREneR!. FAPOHInplOPsHa / 120 to
240C. Preferably, frgeﬁhra |é:<'§1l ?t‘r?lrllet{at e%Hl Paftfn%o\%\k)u%mggﬁg% onplished in
a mneral | ubatoring enseations; pefesilenn @hottsa)mdadlmtkygfronedlgnllathan,tooew outobgned
preferably 5dfr&tl§9roﬂ4&n e?&ﬂﬁéaﬁgﬁ%d%é@glt%tfu fer'tfhdnlefl wd &fi’é QnterR@d HE.1 ON-
The free-radical “initrators that my be used are peI’OXI anh cfoperom des,
and azo conpBefiepd, oﬂpPrefsmlbbto)nnrﬁmsrémﬁmt:eph@vtéheamb@|f¢rth¢gtrmdnn ogprazancee t han
about 100C apd.ifleg SVERLE Y b hbe LRl range to
provi de freeBré%% 611@&;% esent atli ve gda?hlese Zgns’esgéra lgﬂﬁﬁ:i%?@?lgetsors are
azobut yr oni t puchas distilintigi, mehrwlemnmeﬂéorzb@w@mctmm flmyolmmﬂy’brcgiemm@e and

di cunene per t: anount
‘of “betveen 0Byafp Ragaylin ey mEREhel Sthne SMRMGRY phpceSick Afflar B 200
m xture sol utsedio proyide c&&lmcyoﬂﬂblqtebeafmwrds«al Hatrhanadieadycheen ased dn savitzo Spth -

react ant mat | i ratio
range of fro%#g outQqa%&ﬁg?gﬂg%ﬁg#n%ﬁe#kﬁﬁ% “éﬂﬁ%ﬂﬁfgg Qlﬂwﬁgh%$gftlng is
preferably caqldlm@dll)ompcqsmnmsmgieqmc]acsn’tbsxpmeweg spencdddisives amd @il breakdosmen

bl anketing. The resulting grafted polynmer is characterized by having
carboxylic actid 6or ester or anhydride) noieties randonly attached al ong

t he pol yner chains: it being understood, of course, that sone of the

pol ynmer chains remain ungrafted. The free radical grafting described above
can be used for the other polyners and hydrocarbons of the present

i nvention. The functionalized oil-soluble polyneric hydrocarbon backbone
may then be further derivatized with a nucleophilic reactant, such as an
anm ne, am no-al cohol, alcohol, netal compound, or mxture thereof, to form
a correspondi ng derivative. Useful anlne conpounds for derlvat|2|ng

o, o




pol yal kene and pol yoxyal kyl ene pol yam nes of about 2 to 60, such as 2 to 40
(e.g., 3to 20) total carbon atons having about 1 to 12, such as 3 to 12,
and pref eWdbdysR4Po 9 nitrogen atons per nol ecul e. M xt ur ecEBIBNLISRE
conpounds may advantageously be used, sucfy as those prepared by reaction of
al kyl ene di halide with amonia. Pref erred1 am nes are aliphatic saturated
am nes, including, for exanple, 1,2-diam noethane; 1, 3 di anunopr opane;

1, 4di am nobut ane; The Srathigibdio DsaERGkon cﬁt@l}s QY tnE Fes nven on %%gbeaigco%o%tehcy | ene

triamne; triethylene tetram ne; tetr ene ne;
pol ypr opyl en&Her Rbsgcasigs kil isany CQﬂmeelfywae'né"huh, Etmcnmpomddof the invention can be

di - (1, 2- pr opyddeA @it nd icyclic
.di am nes such as )1r Jtl'y%‘lhg%ﬂ Rg%ngﬁgs‘ﬁ%s&j ?lgﬁg%geﬁ%%gﬁ H %trt{(';ec‘{?élf (!evrerl r ogen
compounds s uEPCaTatipise §E@1 blensling lmndteﬂelve aikef ptcuc htagen tnfmpamunce& elle@atte&le

| d d U..S. . Pat
2 OsgngI g aZEég{ggJ)aﬁ:%%7 A"i'tg}nq @n}}'@%ﬁmﬁﬁmgé ;tgh O%geé]tlon an bel?%egacfde wétba suitable
tris(hydro xyﬁ%‘ﬁﬁ?m? mqnbaqqlmam]do form\) coasenttate,canil khed blendlhg the cBﬁ:&ﬁfh’te \NQ'B
4,102, 798; ﬂtﬂaﬁca@tﬁ? oil 6as§t9 k’%Z gbta@l%’e M( 1 o§r8ﬂl4tlo%u gg«%x cogfe{{tferltutt% Yvﬁt e

am nes, and comb-StFuCtured am nes may  a “”Bﬁ’é‘yrray use
condensed anfgqigain (oasn desive ingesiient (A1) tﬁms Batmebbdut!R0 to SholSER), vki> %, anbfifeferably

functionaliz t th t he anm ne oun S
convent i onal ﬁtgrelgﬁ u¥rg{ﬁfeosdbg%t 5gee%sictt%i He ae)mt'ed'? ‘edca yﬂcgly%f%’t %’ﬁt‘t 4Qd8.
4,234,435 andp ®t. %agefe@my fesn abeht 40ats 60 1wt BR- baseztﬁebﬁsa)on thb eorfcumifatd weig i 764,

oi | -sol ubl e bhon .backbone o b rivatized with
hydr oxy conp@ﬁlr’tgggfsfﬁééﬁﬁ¥&rt9&ﬁéﬂ% r}taﬁacgnﬁlcﬁiﬁ'%yﬂﬁt@uﬁﬁegB’??&F*gmg(‘ill with
aromati c conmmdgorsmhldazgntphémoi @oarmblrtaptsduhw s/t %Plp&:‘f@ﬁblﬁdoxﬁ@bwﬁm It C

al cohol s inc h Kk ne radi cal contains
from2 to 8 %:bggﬁs ﬂ{ g/'%l 60 %t’ h@ fméneafbutl ]gﬁofh?)'grl ‘ylogﬂ't?oqr Morgeompgends of

gl ycerol, nﬂh@pmfmamemngl ycerol, nonostearate of glycerol, nononethyl

et her of glycerol, pentaerythri toI , dipentaerythritol, and m xtures

t hereof. An ester dispersant may al so be derived fromunsaturated al cohols,

such as allyl al cBdvatse thsi Mmmmblbasaal condembatiop podadtOf thepreiGhvention do not

I -cycl oh h | f al cohol
capabl o of v eParma A Ealin isiReion bt el St P2 D RoPEYS ncl uai ng

oxy-al kyl eneluumtmgxgd @mplogitiens cSntaxlmngttltaaVIarﬁlhchhQI@ncwh@me%pﬂsabdtsf drexgk by

etheralcohol : 0,150 oxy-al kyl.en s in which the al kyl ene
r adi cal cont ar ns #"E%trln m{'y Al cont Byancoﬁt[%' ?ﬁ*ﬁg Ef‘él?r‘tfﬁ‘ SFRetAs may be

di -esters of succinic acids or aC| d- esters i.e., parti aI ly esterified
succi ni ¢ aci ds, esterified polyhydrjic al cohols or
phenol's, i.e., est e\rlggéhhrg@?cﬁlpart" ree a%/p AT gsegﬂl tH%f‘f’d‘?ﬁ" flttb‘?i?‘B%‘??‘ IpveRtiel s, An
ester di sperinelvde the mmmﬁmmmwebﬁmage&aﬁmwmo payfflavioeameed by any

one of sever des ri be . Patent No.
3,381,022. Pre a’é?‘?}gp gg 0%8 gh pergﬁ‘ﬁ{jdlfsﬁfc)‘fnﬁﬂ‘gs’%F'ﬁ/%‘?#ﬁ?%@“?%qﬂfed
poly a-ol ef iThe a@h@p,én@amleculqo&tetghcdltmrshm ueetfﬁiyh direbhpésanas af thbgre@hef i n and

pol yi sobutyl Parti.cul referred Qare ashl ess
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Conventional high nol ecul ar wei ght dispersants, in addition to providing

sl udge di spersing properties, also inbue lubricating oils with soot
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Manni ch Base condensation products of the,present invention synergistically
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derivatives such as chl orobenzene, chl orotoluene and chl oronapht hal ene. The
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Metal salts of phenols and sul furized phenols are prepared by reaction with
an appropriate netal conpound such as an oxide or hydroxi de and neutral or
over basedwas oflesotm may be obtai ned by net hods wel |l known ipct/sniatdeo

Sul furi zed phenols may be prepared by re ing a phenol with sulfur or a
sul fur containi ng conpound such as hydrogen sul fide, sulfur nonohalide or
sul fur dihalide, to formproducts which are generally m xtures of conpounds
in which 2 or nore phenols are bridged b¥ sul fur containing bridges.

Di hydr ocar by lalphe-olefio phths pbeve dormsiaaivheareih Rs isclley] bf fzoyuémd 18/ caippdtons, adimasear
and antioxid 1319 & Mabyl Iﬁ‘ﬁorg‘?ft@é cdibbh agﬁnsa%darl]&'@:pfeﬁé? biPLdifindf £@RL N netal,
or al um num tin, denum manganhese or copper. The zinc
salts are no§@rbe@ﬁtﬁwm ?hq@‘e@ yspful @lphartd%fm TAgPoslers ang camenemess ipgludg, fort o 10,

preferably 0.egah e%rwylen%bu&a@ed]emen bdighe! 104 RetyBicBidhe- pfde&éae-ll dHAEdepat i Ng
oi | conpositiaqn. red in g‘gegor dance wi th _known techni ques

(S pre
by first for Miffgens ld%/qtfgg%ﬁ'lealr’ IBWEdgFet“ﬁ‘lolﬂﬂ’f tisr > Gepiadecenedopsidecetiedal | v by
reaction of Qnﬂﬁad@dfenéﬂllreﬁldaﬂuﬁmi’e@them’of@gphhﬂﬂ@fes‘df prbpﬁaﬁanaaﬂeﬁehleanmahk@l i zi ng

the f d d. F | e h d
my be made BFPRANA QAT PO AP PAREEre AT RO 5.
Al t er nat i vel ethylené-propylenahiopblympis cshpthame ibatends i dq»o@mmri)gropylemblmﬂe\ahmlmdrhe
hydrocarby! - g @uR5i@NRR% AL foiAld coithifs &9 gagps%ﬂrexm mam?d/o%h&ﬁaﬁp&u&mp

hydr ocar byl groups on t are en
the zinc sal #refemsd Hobysiess ase umtutateélcomlmerwfrq@h)dm ac«bpnowltx@ au@etdylbmantlhe
oxi des, hydr gyicH&s. @mnwm&sh@fneeM§hage&ﬁ&%wn&mbweedg o@qmo@é al

addltlves frequentl contai'n an excess of zinc he use of an excess

of the basic %P t‘@l?pﬂlﬂ'itfoi’lﬁgftt?i’é"ﬂ%fﬂﬂ‘i%q‘@&?ﬁ &?Wé%fc‘f lsmﬁefeqqqéh%lﬂ‘@f erred
zi nc_di hydr ogalyligts off itiiinGgalies piiairRE omy elpm.bleﬁﬁ)h&m;@ys.ﬁkst mt@ﬁolﬁhé}yskmﬁr byl

di t hi oph h d d ted foll
U0 02/ 11505. (131 S5 RRsF Sl TR Bk s s 34 BB ARPEPRER ARPRS ray

be the sane ethytthé E@ncantf theypiﬂmeas ayployeadn thid iBventod Ripreferably rnoha fhngeo)flzﬁ to
preferably 2 i S kI
al kenyl , ar ylgb@ J']g(f mﬁ%ﬁ?&&a & andw]%h E%g?]g atqgogg?tgan P S]lgélr talxcul arly
preferr ed as cpmarmmerts) ‘glrﬂoﬁbﬁe@r @e gthilghe cg’n@utpzf Sl@ﬁh c@pelpmg's @anctﬁbpre&tzbh's Thus,
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propenyl , but enyl Thess noleers may bsiprepried by polymeiiaing alpha-olefiiemensmmar. opmises of
carbon_at ons ofh ﬁ'a—ola”n?-ﬂgnd%le}s bﬂﬂxﬂﬁes@o&?hﬁﬁ@&ﬁ BRI 308 2@ sHot¥d, o Qﬁ@[jﬂ]@l ly be
about 5 or grea? The zi nc di hydrocar di t'hi ophosphat e can t efore
conprise zi n@le@Pa‘F%9mefdl“tth"? Brswe%emﬁ atcétglystw%erp FUBRIFING o [Fash opometilgrense
particularly g e;i &Ucldﬁ@ﬁ%&iﬁ:ﬁﬂaﬁé‘ltﬁaﬁ' rﬂeﬁbédn%ﬂﬁd)%ﬁméhﬁmbﬁﬂé cGRPdLAA. rﬁls‘ﬁgg
phosphor us Ieve s ‘of from about O. to about O. . preferably from
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No. 4,867, 89 d’éﬂﬂnomer(s) selected for use in the polymerization. A minor amount of the polymer
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chains can contain terminal ethenyl, i.e., vinyl, unsaturation, i.e. POLY-CH=CH?, and a
portion of the polymers can contain internal monounsaturation, e.g. POLY-CH=CH(R1),
wherein R' is as defined above. These terminally unsaturated interpolymers may be prepared
by known metallocene chemistry and may also be prepared as described in U.S. Patent Nos.
5,498,809, 5,663,130; 5,705,577; 5,814,715; 6,022,929 and 6,030,930.




nmol ybdenum cont ai ni ng conpounds. Aromatic am nes having at |east two
aromati c groups attached directly to the nitrogen constitute another class
of conpouwmaksoZdsai4oi s frequently used for antioxi dancy. Wip@Er/iBeaB60
materials may be used in snmall amounts, preferred enbodi nents of the
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only small anounts, i.e., upto 0.4 w. % or nore preferably avoi ded

al t oget her ot her tha sucF] t as may result as an inpurity from another
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exanple, a single additive nmay act as a di spersant-oxidation inhibitor.
This approach is well known and need not be further el aborated herein. In
t he presewntodéseni on it may be necessary to include an adet/iBog/oydadch
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nore addi ti vencaonsabiafedceboty0idBdab@nt1@r Mekdiof th\é(ﬂﬁloé&@t@@mﬂm@kemmw;res

being referred.tg.as addjtive a ereb everal S, C be
ndded si i + SirdotRye 5 tbeaoteRARERRES R FerT B i B Pl e Aites

The final corhlosnd tooke hoanaerigl oy from5 to 25 mass % preferably 5 to 18
mass % typically 10 to 15 mass % of the concentrate, the remai nder being

oil of lubricating viscosity. WD 02/ 0s92~0 PCT/ 1 B01/ 02860 -27 When
| ubri cati ng conpodiht hydrecagontonpelymerdacitboneean be functienalitsdyes. nwith ¢agrnaplic

additives, eggf %Q&xﬁ%%&ehés (Pr}éF&éBW dc¥d &l l@@ﬁﬁe an%HesS EE@eéH?\ﬁ?at%ités JridaBh-

amount that ena | es t Ive to provi esire ncti on.
Repr esent at i wcaékwatarﬁwm@hwolmwr hytpqarbpa shaingherfangdoatly glepsshaink Beige

lubricants, @cRhieé plobsbsda@hedtibneabovie R corintEidnd th&b&tGn afyae £d as mass
percent active ingredient. ADD Tl VEMASS % ( Broad) MASS % ( Pref err ed) Met al

Detergents0.1 - 150.2 - 9Corrosion InhibitorO - 50 - 1.5Metal Di hydrocar byl
Di t hi ophosphat €0. The pﬁﬁbrfedmoﬂé\m&émiedmtt@nts thathr®ised tdfadiionize e backbone

DEpr essant 0. Q?mbrlS%QllOQl8 and db(g@f—)%}{l < z%% ?nt chd alagrdp Qe » I g:& ?eismg englmz"nt al

Ant i wear Agents ctron SCO3]
Modi fi er 0. 01 inclulg@.(RFnono@Bayeaed 66 k@@lod%@%larﬁ@é whkteina) tghcarlpewb&rmm are

expressed he rv?c'nﬂrl (@ 1688d%h Q@J'aé@nﬁ&ﬂsdﬁ%&xﬁ %Qi)(b?a[t ‘feaQ%%@ %réf&a@lg? Ebt}{ &of said
ingredient (A ].) content of ‘the additive, on the total weight of

any additives aﬁ'ﬁ%?ﬁh‘fj’ébméfmscﬁ‘m‘eﬁ SRIA MRRAP efrfawarlpn 6@) HRAtehofdD seghas A |
wei ght of ea@hhyaddéstdrv;etdxtsthscohdsleiemdgﬁﬁnooér didateny of@i) I(umnoelbﬁﬂsﬂmtated“ﬁ;ltos

Ie)r(] \a/_rergf :32? W 10 rgoeno]::elilr é[)xhy ic acl:JuIi] gv érgltn(% e carbon- cafb gou%ﬁ: bond 1S con]ué)alted with tge
carboxy group, i.e., of the structure -C=C-CO-; and (iv) derivatives of (iii) such as C; to Cs
alcohol derived mono- or diesters of (iii). Mixtures of monounsaturated carboxylic materials
(i) - (iv) also may be used. Upon reaction with the backbone, the monounsaturation of the
monounsaturated carboxylic reactant becomes saturated. Thus, for example, maleic
anhydride becomes backbone-substituted succinic anhydride, and acrylic acid becomes
backbone-substituted propionic acid. Exemplary of such monounsaturated carboxylic
reactants are fumaric acid, itaconic acid, maleic acid, maleic anhydride, chloromaleic acid,
chloromaleic anhydride, acrylic acid, methacrylic acid, crotonic acid, cinnamic acid, and
lower alkyl (e.g., C, to C, alkyl) acid esters of the foregoing, e.g., methyl maleate, ethyl
fumarate, and methyl fumarate. The monounsaturated carboxylic reactant, preferably maleic
anhydride, typically will be used in an amount ranging from about 0.01 to about 20 wt. %,

preferably 0.5 to 10 wt. %, based on the weight of the polymer or hydrocarbon.

While chlorination normally helps increase the reactivity of starting olefin polymers
with monounsaturated functionalizing reactant, it is not necessary with the polymers or

hydrocarbons contemplated for use in the present invention, particularly those preferred



wherein all parts are parts by weight, unless otherw se noted and which

i nclude preferred enbodi nents of the invention. Synthesis Exanple A

Synt hesi s wah ogd0h@- napht hol - 2HT Manni ch base condensati on pepdiainss0g
(0.347 nol) of al pha-naphtol were added tg a 1 liter four necked round
bottoned flask equi pped with an air stirrer, thernoneter and nitrogen

bl anket. About 100 ml. of toluene (other neutral solvents such as heptane
or a neutral diluent oil could also be used) were added and the m xture was
stirred at r @olymesopbydicaatensiwhick pessiss AdigBATginaDb@d 4ontelt pndieadtiyily.ogenat ed
di-tallow am xture
70 057 o0 P o IR & {h%%kf’&g 5 shu nchblhs i b GlGACIA0 o B (0. 72
.mol ) of for nﬁPfPﬁXY@SV%%r#ﬁF%W@}CWdltﬁﬂﬁ%ﬂféédcauﬁsr?@rl@aﬂtt@malt nree 't ol uene
sol uti on was rhgadad tike pReS Birdessoaka idbwhhi s tenperature for 2 hours. The
reacti on m xture was tﬁen heated slowy to 150C while distilling off the
wat er and toluene. Once the water was distilled off, the residue was

st lr: ppeddat éSOCI VJII'C};E hydtbctaﬂﬁbge:ﬂpdmhérlbad&ﬂﬁd Gufitbe e @diializeling rﬁfd@ﬁl&ft&chﬂﬁﬁtl

coll ected an ol i Ana t| ca
resul ts indi cgﬁ’é' m[nﬁla{f'm%heé alof'%gﬁ 'g?hﬁfnﬁé%laﬁarifiyn%}e‘ﬁ%oﬁﬁgg?{ Xgnize

showed t he prpolj'met, ua.«mlm:among sahdjfonsumythetgmfed mthrtlnﬁomnoenﬂmmmddanuoeydlcat t he

O Bt hal Ak EhOR GGl Mfoul,n OBl 6rYinall QB Wit ol AN BLRGcBln 1 © 1O
al kyl ated al Gh‘ﬁ“ﬂ’aﬁﬁtgrﬂi‘lma/wlieﬁ P@%@ﬂd‘é@éﬁé@%at{l@ iBth? range pf abput 100 to

al pha- napht hQBOd@eFl%fe?z{W 2edo MU°Q @rerf&@&,v Pee- %maﬂinma@a gila? &&1@&4 mol ) of

1- oct adecene e stirring under a nitrogen bl anket, 10 dry

Anmber | yst 15 26eomplishad e %}H’araﬂ hbricating pil spiutioh eoRipIBIngeRs. h’e‘8t58d"tt‘7© Paeifes@lx or 9
hours. The pr@suet %wsyrkribadeddn Wetifitidl @talrdil sefutiept ane and filtered. The
sol vent was nitrogen stripped, and the resi due was vacuum stri pped at 200C
until constant weight to insure that the unreacted ol efin was renoved. The
product anal yzed tThe free-gdeal ieitiatotsaimt @aydbeacvied ue gervgides)ihgdrbper@itieammd wsd s

howed that t d ht hol
o th about 1 oomaftpf biferkityeThat hile Sy O o BREL Ay SBAAOYCAEE NOPT PO
i ndi cated t hd@comeseethmalhsw mhelﬁr@t!nmapjpmmre\mem prowide frye-@rltcﬁ@/ par a
al kyl at ed nappR@ntatiwy Hdhas 'ﬂ@eJ%ﬁﬁsﬂmhlﬁatgrs%Yéﬁzbﬁﬁ&r%mﬁ“ﬁe Qlipchﬁlet'ﬂﬁlﬂm Rele-sl5- coco

am ne Manni ch, base condensation product 2Q.59

al pha- napht hQfs-tGRARy-bYEK eerorige and IP qUmeRS ParRsie- ﬂg‘ék‘étdl“t?rowﬂ "d?fi tipiratly Fuses
equi pped Wi t fin &Mantduht (ﬁ'tbeﬂ’v&!’eeli()OOi‘WGﬁﬁﬂ)I%byBngﬁtmisdfdldnrtmg@élglbbﬁfhkeéaclﬁkﬁlnt ai ni ng
125.2 g of m_neral 0. 286

96.
oD 2of o - g isoRlion. SokaH, Ao NG st SR o IR Reac Ol afa, ) o
m xture was <$regradindl mitiatoe alhelartd ing Wtergh%ﬁb rapge FAOmM sbuGHe 1 (@(Bniretﬁmt)ly of

formalin (37%;f I nel.
Thereafter, ;gohleter%ggg?lig%%ﬁ ﬁra&gg%glggllgeﬁﬂg?}ﬁg‘g&%o@ggé liodjrlagé he
reaction m xtiffagerlanketing TH@a%sekﬂms eafted polymer scharapterized by aving ¢agpxplicacidhe
wat er and m ngfegter &'ahhyd@d%éx&%s%ﬁ&fﬂy%&éﬁﬂ@@ﬂoﬂi & bélyma@hm it efh@ residue
was stri pped a%{lSOC th n{ltrorg % unt const ant V\B?%%I ﬁ‘h 8% 0i |

sol uti on prodl Stﬁ’ﬁé‘s SPserdhat oG AhS R yd‘éﬂr chains Jeinain upgftedn d hp fresadicalt o
contai n 1. 56%aNingldescribdd #ospemitbe usadddr threth@rpotjuets and dydroa@fions aff thé predehe
spect rum of %\Bﬁt?o%“(:t obt ai ned when using toluene as the solvent.

The functionalized oil-soluble polymeric hydrocarbon backbone may then be further
derivatized with a nucleophilic reactant, such as an amine, amino-alcohol, alcohol, metal
compound, or mixture thereof, to form a corresponding derivative. Useful amine compounds
for derivatizing functionalized polymers comprise at least one amine and can comprise one or
more additional amine or other reactive or polar groups. These amines may be hydrocarbyl
amines or may be predominantly hydrocarbyl amines in which the hydrocarbyl group includes
other groups, e.g., hydroxy groups, alkoxy groups, amide groups, nitriles, imidazoline groups,

and the like. Particularly useful amine compounds include mono- and polyamines, e.g.,



WO 02/0S92.1(1 -29 Synthesis Exanple D Synthesis of (3 substituted naphthol
Manni ch base condensation product PCT/1BI11/028& 36g (0.25 nol) of

bet a- naphiAwé2/se148 added to a 2 liter four necked round bop¢wmadoiseask
equi pped with an air stirrer, thernonet g . and nitrogen bl anket contai ning
500 m of heptane. Then, 2509 (0.50 nol) 'of 2HT am ne were added and the

m xture was stirred Wnile heating to 80C. At 80C, 45g (0.55 nol) of

Ther oal ter . PREAFERGM BRI Ao oEiboli Y 6de Fof oo isfies. ThEo

reaction m X&dlil&aﬁbﬁﬁatbﬁ\@ﬁadik%&ibﬁﬁi 19b QR syicli 43 346 AL aM'pie&raﬁlyss 'tolsh'nm@eh henmaat er
and hept ane. uﬁ] 1\}Q/ater ed dis IIin hbran E‘ v]\{a
A e Ans pEyRsisgyt, M Ermeea et i dhdshey SontsSd it e 5

col I ected an@re@mleadyfdaadm\dﬂhlkﬁemahﬂgwimamﬁml Brepeered mines ard Akphiaild R

oPovt ded Sy eSSBS RIS | RN E SRR G
provi de yn W
1- oct adecene dﬁ.ﬂgno(betaaéﬂ 6 anhin6lexadep pelydtinidit Anlineweich ac biathgefk triaininep r eact or

containing 175 0 694 nol ) of 1-octadecene. ile stirring under a
nitrogen bl affiE&y e“i@ﬁﬁ"deF eﬂ‘?“'t %@PFV%‘P‘“&%“GVB?@‘&%@’&“&WBS g‘ﬁ‘éasrleactl on

m xt ure heat ?gbpy@n&hlﬁ),ﬁn&qndal-nog.upl»@pﬂaﬂ&ﬁnmauct was diluted with 100 m of
heptane and filtered. The solvent was nitrogen stripped and the residue was

vacuum stri pped at 200C until constant weight to insure that the unreacted

ol efin was stri ppefher ISuIRFARULGIpaAL e REbe: taficREc BlaR@feSluchAaN495% act i ve
ingredient. GC analysis shows the product to be a m xture of npno- and

di - substi t ut é&amw%v CY%*‘F%P"%B‘E?LHC‘GIOCYC‘&{&F%“ FEPPRIAAHTuAR s iptidegolings. 3 and

proton NVR angbisi &eﬁ:h&%@f alhﬁem q@%tyamoaﬁd wlatmma&a@rnbm/dmrogeu% kyl at ed
napht hol . Synt hesi s nni ch Base.

( Phe/ For nal i H %Iﬁ‘F‘e“th@/‘ng%ani‘i‘ g526810&;4 ?@3 yé "i‘ﬁS‘IS)ZQBfOZ%héHBPS%r’% added to a

250 ni four ?&uﬂﬂﬁl)mw pemand (TAMY a@ﬂé&bﬂlﬁé@dn wg PatBit Nl 4, BRI 70821
t her nonet er, anket contai ni.ng of hep tane. Then, 1509

(0.30 mol ) o lms%mlagsmad O Ps0 900 Dt Be Ames oh Fut-yRPLEe
heating to 8Qfinef\naP Ao beldsed OSindiBely IndRby uRfcohdnMlainhet, hé e abaBh Uy de)

were added slowy via an_addition funnel . Thereafter, the reaction m xture
was soaked atPaBUAG.§1053 150 ke funphenglizedqolyar firsacisdevifhibe IpiBncompRIRSEZ W v

to 150C whi | @oflieftidnhl kaﬂlqhaeds\@agcﬁbe@m RRIANEU. SOPGEn N3E. 4 8uass sidsopped
distilling off, the residue was strlqpped at 150C with nltrogen unti |

constant wei §rE9-03has pelbaria EPud20%M% ect ed and sol i dified while cooling to
roomtenperature. Analytical results show the product to contain 2.2%N.

The FTIR spectrumand C 3 and proton NVR indicated that the desired product
was provi ded. The functionalized, oil-soluble polymeric hydrocarbon backbones may also be

derivatized with hydroxy compounds such as monohydric and polyhydric alcohols, or with
aromatic compounds such as phenols and naphthols. Preferred polyhydric alcohols include
alkylene glycols in which the alkylene radical contains from 2 to 8 carbon atoms. Other
useful polyhydric alcohols include glycerol, mono-oleate of glycerol, monostearate of
glycerol, monomethyl ether of glycerol, pentaerythritol, dipentaerythritol, and mixtures
thereof. An ester dispersant may also be derived from unsaturated alcohols, such as allyl
alcohol, cinnamyl alcohol, propargyl alcohol, 1-cyclohexane-3-ol, and oleyl alcohol. Still
other classes of alcohols capable of yielding ashless dispersants comprise ether-alcohols,
including oxy-alkylene and oxy-arylene. Such ether-alcohols are exemplified by ether-
alcohols having up to 150 oxy-alkylene radicals in which the alkylene radical contains from 1
to 8 carbon atoms. The ester dispersants may be di-esters of succinic acids or acid-esters, i.e.,
partially esterified succinic acids, as well as partially esterified polyhydric alcohols or

phenols, i.e., esters having free alcohols or phenolic hydroxy radicals. An ester dispersant




WO 02/ 0S92~11 -30 PCT/1B111 /1128Q0 Synt hesis Exanple G Synthesis of

Phenol - 2HT Manni ch Base. (Phe/Formalin/2HT= 1.0/2.0/ 2.2) 18.8g (0.20 nol)
of phenol wigissasided to a 250 ml four necked round bott omeect/isaskzsagui pped
with an air stirrer, thernoneter, and ni t#? gen bl anket containing 100 nmlL of
hept ane. Then, 200g (0.40 nol) of 2HT amTie were added and the m xture was
stirred while heating to 80C. At 80C, 35.7g (0.44 m)l) of formalin (37%

f or mal dehyde) re add slowy_via an additign funn There fte t he
reaction m xR emgﬂsgglkedoafo gsrerpigmoyn mstho sasf’ﬁ@"ﬁ‘eja {]rse was
then heat ed PhewNo.B3sLloC while distilling the water and hept ane. Once the
wat er stopped distilling off, the residue was stripped at 150C with
.nitrogen until constant weight. The product was collected and solidified

while cooling to rP?é?EHéd @P&lEﬂ%rsarﬁ'?ﬁélﬁ/cfe'p‘é@hmfn@-»’ﬁb&lntaﬁz NEB%W&GI%QV oduct to
contain 2.49 N. The FTI Iﬁ sgectrum and C 3 .a proton N i'ndi cates that the

desi red proddispersaats. paroslarbyethylopebuterg %p@@éﬁfwaed pPigyohupdene dassd dpperpasts. 2HT
Manni ch Base, henol
wer e added t('lJ) ag g\%{d‘: %ﬂ%ﬂ?&feﬁiﬁg e glll.geg%ﬁt d r(l)‘%? gl%negfp% fé‘%‘éﬁ%?“gglet&teﬁitp an
air stirrer, sadeinicanhedride groupeiand mx@geﬁthm@mbélenq:mp% aEnpelyaitylene digmine,

hept ane. The re was
stirred whil getﬁegtgﬁg%ég&? %ﬁ'él{dgg&) g[k %ay%\ﬂ“ @éjngﬁ % Q#H?é)yﬁgmaﬁﬁ 37%

f or mal dehyde)tnmethxéolamdemeﬁmmmyydrpw lepam ¢-Zopenfagrytiuitol; adepmbimateans t he
reaction m x 532@6] ture was

t hen heated tﬂre(r)vdf\;\eﬁ% %Q\X/%}ﬁfgggdﬁ ?érfﬁ ng t éoa\/:g?e{og'g% i 6?}3?(1e Once the
wat er st oppedgolyissbutylenersybsihfted wittesuceinic dutydudesgropsiapprsdcted witls(RT awiyddoxy

ni trogen unti t ]}é\ﬁ% ct ed o ied
whi | e cool i ngl”ing&;ﬂgo pe%&?&%lborl (E(E?%R&?&ijlg e Hnge égo &}g&ty E%L g?ﬂoduct to
contai n 2. 60 didmife] pRDY p@ob'almbmﬂ:larﬁna e@‘sdmb'ﬂthb'bm% dijvRing ad tytdethylemeli cat ed
that the desif a y of a
composi t1 on P TABAF AGHEinGltS: By fitliel iRl () L B FRNGRG PRy Al
ability of a poderpdslispersant t@nbigdtion apmprseod cqrrrbm@ugrpdr(@ polyisgarenplesupaizis ur ed
usi ng bench t i i . Kk Haake
Car bon B ack HyBTds B M0 IRLRRGICRERARRE. B iRl TRhamii® 3hh (GFE, 5
standard and pmlahj/drimtpmc?l ob polyladeoxs tsnpstititedediplipgit primarganiinsne. Bl pankaeBeinitdl Test

CBBT) | h f hi h,
f:orrpozm d”O]E o bl 1&%:@1?&&%98% E((%&Tﬂ?edﬁr?ﬁ OB No” %@33?919' ation herewth, a

I nventi’on a di spersant ooéter) and a primary,
hi gh nol ecul ar wei ght di spersant are bl ended into a sinplified oil

formulation cont aiAQlioHrgr élgsg ogkizﬁ)ﬁ'lroﬁ:@ﬂgr \Ugléﬁ'}t YFess ﬁsﬁ?staﬁtg g&’%rises Mannich base

condensation products. Generally, these products are prepared by condensing about one mole

O
=

of a long chain alkyl-substituted mono- or polyhydroxy benzene with about 1 to 2.5 moles of
carbonyl compound(s) (e.g., formaldehyde and paraformaldehyde) and about 0.5 to 2 moles
of polyalkylene polyamine, as disclosed, for example, in U.S. Patent No. 3,442,808. Such
Mannich base condensation products may include a polymer product of a metallocene
catalyzed polymerization as a substituent on the benzene group, or may be reacted with a
compound containing such a polymer substituted on a succinic anhydride in a manner similar
to that described in U.S. Patent No. 3,442,808. Examples of functionalized and/or derivatized
olefin polymers synthesized using metallocene catalyst systems are described in the

publications identified supra.

The high molecular weight dispersant can be further post treated by a variety of
conventional post treatments such as boration, as generally taught in U.S. Patent Nos.
3,087,936 and 3,254,025. Boration of the dispersant is readily accomplished by treating an

acyl nitrogen-containing dispersant with a boron compound such as boron oxide, boron halide



WO 02/ 0S92~11 -31 PCT/1B01/028(0 antioxidant, and antiwear agent. The
conponents of the oil formulation are subjected to an initial blending

pr ocedur ewwdsdzesyobl ack, as a surrogate for soot, is addedpd®idohe2ssn! . The
di spersion is mxed in a high-speed blender, followed by stirring to ensure
proper mixing of the carbon black into tHe oil. The kinematic viscosity is
then neasured in a cross-armtube at 100C. Lower viscosity with respect to
the appropriate control indicates hetter soot dispersancg ke Car bon

Bl ack Test TR&OMISHS aeesisTPTBPIoR acigs 47 an aRAIPLWHIANEIRPY gYetfrﬂén LRt Eant

into a fornmuheduedo Xohic gropdtis besdrén f:apéualhlﬁb%fh@la&ﬁﬁﬁb@hlc@mp&afoﬂméful t he
tested formul ation contains a h ecul ar weig |spersant and _a

.conpound of drseersantsapfain frogehop 5(‘86%?%%10%% I‘?cdé'ioé"raé’éﬁtt 03fp 2bI Py

nodi fier, antj %b&a;nt'r@rb@roan&meagpeag Bithe ﬁ)r-&i&t £QFRe&ed SorRfacid fpelymeis
forrrulatlon are subjected to_an initial endi ng., Carbon_ bl ack powder is

then added t &PrFriln B debrl IP‘éPﬁtBﬁttaahéptbﬁ@S&e&%q imides and} diirpides 2p oBinRisYtt .

The vi scosi t ¥ gOfhethiRatoitd@R oPihe akimflles Befaﬁbrpéhnlbs cérh@d‘odmgﬁaﬁxﬁgjfrérﬂ abutBgke
rheoneter over a range of shear rates fromO lsec-1 to 30sec-1 pi cal ly,

the viscosit {0 4wt-Znedr frpmabant 3 toghout3 wt.%{bpsed %@é@&ﬁlﬂhtaﬂfécﬂélé@g@br

conpari son. EXapiing) &a@d%'c@ﬁ%&dﬁg é%feraﬁﬂrbﬂﬁé add, Qﬂﬁlly‘ﬁsf@slﬁr?f Pele Ryy1 bl endi ng
into a base oil, for 1 hour a constant anounts of etergent

anti oxi dant aitegemeampennd @gémtmaﬁdth\ﬁﬁmnam feora plouh135°G o aboni 1A Grelge d40°8H

wei ght di sper sapb-( f a urber
aver age nol ecuf% C\/\fgf g%'ﬁ%uw\%o%? Qt%?&s%héwﬁﬂdb |r{l1t8 ELPE@ ga%qt%%atﬁg i o of
about 1.1), awcbomnaaaqnmumhnd)é cdnldected ysaiding iboniearid o hotlepdtian mmpuda(of the HT) .
The formul ati %Q% X cea\ci'é a%rla e ;[Tﬁ)necafl Orgmb\lllg(:k tp:ert?tﬂert esttreac on )y cesges
wherei n car bglh PRk d’e& It O The formifarions rat varlapre
concent r at i oksownlinehecar daonlsbbagipliwhs added to the oil in the formof a 20%
paste in basestock, to reduce flyaway dust and was di spersed into the
formul ati on by bl ending using a high speed blender for 5 mnutes, followed
by stirring for 9@omvemtitwd hngh mbROWar Wdight dispersamts| i addigcro®iprovidifig linze
fagrhlméllg‘fjl gp e\ﬁasgxnﬂgprop%rﬁgsyg,lg%mbr.l ﬁlbrl(fa?‘s oﬁ{s \???t};[ s}é@? dlﬁ}ers%r(l) %h?_rl-zll_gg?eens 1§ss,ltjlhés
Manni ch base Sompnidieplyait haxrbeqarfouhdahs tlwahdnB:h[Baesemﬂensatme rptddncts aftthe presepot ent
soot di sper Sarlzcﬁt obosoS Sistealll 6 ostl{ﬁe SO, {E{S CeosgbcI n% I ﬁleso molgculerI fh | ar

wei ght di speﬂ%ﬁ {4 SYRGRS'E a)frpq Por Rl At 8d 6r con I nrng B % of

t he hi gh nol d(spéraants/\ﬂihghthe(tsesqfelrmﬂtammd ofitha aphich Besel‘dhndmsﬂuoxbpmducts of
condensati on product. of .th [ n ntion,i L O J.ea ki nematic
viscosity of t ese Anve tl%{\ azlggff ce)%egtnﬁedu tﬁ gmo nt o@h /P ely expefsi ag}@-l a

formul ati on mmlﬁca]anwmghttdwersan‘vmedmmawﬁ@tmganl BﬁﬁzﬁdsﬁﬁnM@ﬂS@mammg amount of

the high mol ggy) SRPSAR kr CHEFAEL SOBBL LD G AR Yefli 070 Of

t he Manni ch Bcét‘sl%l@clg% §’ag| on r es I nventi on

reach a vi scoemtwcbiooenﬁmlcedsmsqmmy incrctse mot/enaamﬂ blhtxcatlegoﬂhe@mﬁ)sﬁ% withen 2%
of the I\/annich Qn at tofth re Ivention is

provi ded, a ik Ogsa?"fg;%) %6 F“Hg;p% B gto?u i te s“(')o%’ Vel is
15% Exanpl euﬁluallylbp tmbutrﬁgvto%l, bdsed omﬂhatqtadmasmnlw ffmnhncehibnganbllenmtuag innto a
base of | (Nbl?l thP 0'%'21 compos]hon antal 1tn§%90u?8 O??o Eﬁt)to@trywtagn preI? ab?ffrom k?olﬁgent
ant i oxi dant an i'wear *ag a hi gyh no ul ar
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7 wt 2, more prefera %rom about 2 to about 5 wt. %, of the high molecular weight
dispersant. In general, each 0.5 wt.% increase in the amount of the Mannich base
condensation product of the present invention may allow for up to a 5 wt. % reduction in the

amount of needed high molecular weight dispersant.
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. A conpound of the general formla_ (
are usually described as normal or neutral salts, and would typically have a total base number

or TBN (as can be measured by ASTM D2896) of from O to 80. A large amount of a metal
base may be incorporated by reacting excess metal compound (e.g., an oxide or hydroxide)
with an acidic gas (e.g., carbon dioxide). The resulting overbased detergent comprises
neutralized detergent as the outer layer of a metal base (e.g. carbonate) micelle. Such
overbased detergents may have a TBN of 150 or greater, and typically will have a TBN of
from 250 to 450 or more.

Detergents that may be used include oil-soluble neutral and overbased sulfonates,
phenates, sulfurized phenates, thiophosphonates, salicylates, and naphthenates and other oil-
soluble carboxylates of a metal, particularly the alkali or alkaline earth metals, e.g., sodium,
potassium, lithium, calcium, and magnesium. The most commonly used metals are calcium
and magnesium, which may both be present in detergents used in a lubricant, and mixtures of
calcium and/or magnesium with sodium. Particularly convenient metal detergents are neutral
and overbased calcium sulfonates having TBN of from 20 to 450 TBN, and neutral and
overbased calcium phenates and sulfurized phenates having TBN of from 50 to 450.

Combinations of detergents, whether overbased or neutral or both, may be used.

Sulfonates may be prepared from sulfonic acids which are typically obtained by the
sulfonation of alkyl substituted aromatic hydrocarbons such as those obtained from the
fractionation of petroleum or by the alkylation of aromatic hydrocarbons. Examples included
those obtained by alkylating benzene, toluene, xylene, naphthalene, diphenyl or their halogen

derivatives such as chlorobenzene, chlorotoluene and chloronaphthalene. The alkylation may
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Metal salts of phenols and sulfurized phenols are prepared by reaction with an
appropriate metal compound such as an oxide or hydroxide and neutral or overbased products
may be obtained by methods well known in the art. Sulfurized phenols may be prepared by
reacting a phenol with sulfur or a sulfur containing compound such as hydrogen sulfide,
sulfur monohalide or sulfur dihalide, to form products which are generally mixtures of

compounds in which 2 or more phenols are bridged by sulfur containing bridges.

Dihydrocarbyl dithiophosphate metal salts are frequently used as antiwear and
antioxidant agents. The metal may be an alkali or alkaline earth metal, or aluminum, lead, tin,
molybdenum, manganese, nickel or copper. The zinc salts are most commonly used in
lubricating oil in amounts of 0.1 to 10, preferably 0.2 to 2 wt. %, based upon the total weight
of the lubricating oil composition. They may be prepared in accordance with known
techniques by first forming a dihydrocarbyl dithiophosphoric acid (DDPA), usually by
reaction of one or more alcohol or a phenol with P,Ss and then neutralizing the formed DDPA
with a zinc compound. For example, a dithiophosphoric acid may be made by reacting
mixtures of primary and secondary alcohols. Alternatively, multiple dithiophosphoric acids
can be prepared where the hydrocarbyl groups on one are entirely secondary in character and
the hydrocarbyl groups on the others are entirely primary in character. To make the zinc salt,
any basic or neutral zinc compound could be used but the oxides, hydroxides and carbonates
are most generally employed. Commercial additives frequently contain an excess of zinc due

to the use of an excess of the basic zinc compound in the neutralization reaction.

The preferred zinc dihydrocarbyl dithiophosphates are oil soluble salts of
dihydrocarbyl dithiophosphoric acids and may be represented by the following formula:
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J P dlthlgphosphate can therefore comprise zinc dialkyl dithiophosphates. The present invention

may be particularly useful when used with lubricant compositions containing phosphorus
levels of from about 0.02 to about 0.12 wt. %, preferably from about 0.03 to about 0.10 wt.
%, more preferably from about 0.05 to about 0.08 wt. %,

Oxidation inhibitors or antioxidants reduce the tendency of mineral oils to deteriorate
in service. Oxidative deterioration can be evidenced by sludge in the lubricant, varnish-like
deposits on the metal surfaces, and by viscosity growth. Such oxidation inhibitors include
hindered phenols, alkaline earth metal salts of alkylphenolthioesters having preferably Cs to
C2 alkyl side chains, calcium nonylphenol sulfide, oil soluble phenates and sulfurized
phenates, phosphosulfurized or sulfurized hydrocarbons or esters, phosphorous esters, metal
thiocarbamates, oil soluble copper compounds as described in U.S. Patent No. 4,867,890, and

molybdenum-containing compounds.

Aromatic amines having at least two aromatic groups attached directly to the nitrogen
constitute another class of compounds that is frequently used for antioxidancy. While these
materials may be used in small amounts, preferred embodiments of the present invention are
free of these compounds. They are preferably used in only small amounts, i.e., up to 0.4 wt.
%, or more preferably avoided altogether other than such amount as may result as an impurity

from another component of the composition.
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products of amines, for example polyamines, with a hydrocarbyl-substituted mono -or

dicarboxylic acid in which the hydrocarbyl substituent comprises a chain of sufficient length
to impart viscosity index improving properties to the compounds. In general, the viscosity
index improver dispersant may be, for example, a polymer of a C, to C,4 unsaturated ester of
vinyl alcohol or a C; to Cyo unsaturated mono-carboxylic acid or a C, to Cyo di-carboxylic
acid with an unsaturated nitrogen-containing monomer having 4 to 20 carbon atoms; a

" polymer of a C; to Cy olefin with an unsaturated Cs to Cy¢ mono- or di-carboxylic acid
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the minimum temperature at which the fluid will flow or can be poured. Such additives are
well known. Typical of those additives that improve the low temperature fluidity of the fluid
are Cg to C;3 dialkyl fumarate/vinyl acetate copolymers, and polymethacrylates, Foam

~ control can be provided by an antifoamant of the polysiloxane type, for example, silicone oil

or polydimethyl siloxane.

Some of the above-mentioned additives can provide a multiplicity of effects; thus for
example, a single additive may act as a dispersant-oxidation inhibitor. This approach is well

known and need not be further elaborated herein.

In the present invention it may be necessary to include an additive which maintains
the stability of the viscosity of the blend. Thus, although polar group-containing additives
achieve a suitably low viscosity in the pre-blending stage it has been observed that some
compositions increase in viscosity when stored for prolonged periods. Additives which are
effective in controlling this viscosity increase include the long chain hydrocarbons
functionalized by reaction with mono- or dicarboxylic acids .or anhydrides which are used in

the preparation of the ashless dispersants as hereinbefore disclosed.

When lubricating compositions contain one or more of the above-mentioned
additives, each additive is typically blended into the base oil in an amount that enables the

additive to provide its desired function.

It may be desirable, although not essential, to prepare one or more additive
concentrates comprising additives (concentrates sometimes being referred to as additive
packages) whereby several additives can be added simultaneously to the oil to form the

lubricating oil composition.

The final composition may employ from 5 to 25 mass %, preferably 5 to 18 mass %,

typically 10 to 15 mass % of the concentrate, the remainder being oil of lubricating viscosity.
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additive to provide its desired function. Representative effect amounts of such additives,
when used in crankcase lubricants, are listed below. All the values listed are stated as mass

percent active ingredient.

ADDITIVE MASS % MASS %
(Broad) (Preferred)
Metal Detergents 0.1-15 0.2-9
Corrosion Inhibitor 0-5 0-15
Metal Dihydrocarbyl Dithiophosphate 0.1-6 0.1-4
Antioxidant 0-5 0.01-2
Pour Point Depressant 0.01-5 0.01-1.5
Antifoaming Agent 0-5 0.001-0.15
Supplemental Antiwear Agents 0-1.0 0-0.5
Friction Modifier 10-5 0-15
Viscosity Modifier 0.01-10 0.25-3
Basestock Balance Balance

All weight percents expressed herein (unless otherwise indicated) are based on active
ingredient (A.L) content of the additive, and/or upon the total weight of any additive-package,
or formulation which will be the sum of the A.I. weight of each additive plus the weight of

total oil or diluent.

This invention will be further understood by reference to the following examples,
wherein all parts are parts by weight, unless otherwise noted and which include preferred

embodiments of the invention.

Synthesis Example A

Synthesis of alpha-naphthol-2HT Mannich base condensation product
50g (0.347 mol) of alpha-naphtol were added to a 1 liter four necked round bottomed flask

equipped with an air stirrer, thermometer and nitrogen blanket. About 100 ml. of toluene
(other neutral solvents such as heptane or a neutral diluent oil could also be used) were added
and the mixture was stirred at room temperature while adding 347g (0.694 mol) of

hydrogenated di-tallow amine, commonly referred to as 2HT amine. The reaction mixture
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was then heated to 50°C and 60g (0.72 mol) of formalin (37% formaldehyde) was introduced.
Thereafter, the toluene solution was heated to 90°C and soaked at this temperature for 2
hours. The reaction mixture was then heated slowly to 150°C while distilling off the water
and toluene. Once the water was distilled off, the residue was stripped at 150°C with nitrogen
until constant weight. The product was collected and solidified while cooling to room
temperature. Analytical results indicated that the product contained 2.44 % nitrogen. C*
NMR showed the product as having a di-substituted structure substituted at the ortho/para
position relative to the hydroxy group with an average of 1.5 to 1.7 sidechains per naphthol

ring.

Synthesis Example B
Synthesis of alkylated alpha-naphthol with 1-octadecene

50g (0.347 mol) of alpha-naphthol were charged into a reactor containing 175g (0.694 mol) of
1-octadecene. While stirring under a nitrogen blanket, 100g of dry Amberlyst 15 were added
and the reaction mixture was heated to 110°C for 9 hours. The product was diluted with 100
ml of heptane and filtered. The solvent was nitrogen stripped, and the residue was vacuum
stripped at 200°C until constant weight to insure that the unreacted olefin was removed. The
product analyzed to be greater than 95% active ingredient. GC analysis showed that the
product was a mixture of mono- and di-substituted naphthol with about 1.7 alkyl chains per
naphthol ring. C-13 and proton analysis indicated that the alkyl-substituted napthol was
primarily ortho/para alkylated naphthol.

Synthesis Example C
Svynthesis of alpha-naphthol-di-coco amine Mannich base condensation product

20.59g (0.0.143 mol) of alpha-naphthol were added to a 1 liter four necked round bottomed
flask equipped with an air stirrer, thermometer, and nitrogen blanket containing 125.2 g of
mineral oil Solvent 100 Neutral, FN 1365. Then, 100.96 g ( 0.286 mol) of di-coco amine,
commercially sold as Adogen-260, were added and the mixture was stirred while heating to
80°C. At 80°C, 25.51g (0.315 mol) of formalin (37% formaldehyde) were added slowly via
an addition funnel. Thereafter, the reaction mixture was soaked at 80°C for 2 hours. The
reaction mixture was then heated slowly to 150°C while distilling off the water and mineral
oil. Once the water stopped distilling off, the residue was stripped at 150°C with nitrogen
until constant weight. A 50% oil solution product was collected. Analytical results show the
product to contain 1.56% N. The FTIR spectrum of the product was identical to the spectrum

of a product obtained when using toluene as the solvent.



10- uyy) 10% u& ()-gf' @O0% u& ()-9%0% u& () - UUUUUUUzZ[ <_= 10!

$Z10% u& ()- @10% u& ()-!Y0 s 10% U-U& ()--!"s 10%& ()--!KL

109X & () wo-dakeud () - UUUUUWVZ[ <_= 10! 10% u& () - 10% K& (Beiyfshi/02860

10% u&' ()-!3Z 10% u- u& ()-! s10%iu& ()-!6510% u-u& ()-VMCX ["[#[$[L[]_=
10! 1> Z"10%bé& ()-S!, Z'10% F & ()-S 10-7 10-u 10-uy, 10% u& ()- @

10% u& ()-JK"MLO% u& ()-]]8_naabc}~? = 10! !y+ 109%& ()-f &* -

10%&' () - S( 18%Mkedd Eda@hldsbb& () -1 f 10%b& ()-, L10%& () - cAddeeeeeebC 10!
1&10% u& ()-s10%u - b 10b

Synthesis of B substituted naphthol Mannich base condensation product

36g (0.25 mol) of beta-naphthol were added to a 2 liter four necked round bottomed flask
equipped with an air stirrer, thermometer, and nitrogen blanket containing 500 ml of heptane.
Then, 250g (0.50 mol) of 2HT amine were added and the mixture was stirred while heating to
80°C. At 80°C, 45g (0.55 mol) of formalin (37% formaldehyde) were added slowly via an
addition funnel. Thereafter, the reaction mixture was soaked at 80°C for 2 hours. The
reaction mixture was then heated slowly to 150°C while distilling the water and heptane.
Once the water stopped distilling off, the residue was stripped at 150°C with nitrogen until
constant weight. The product was collected and solidified while cooling to room temperature.

The FTIR spectrum and C' and proton NMR indicates that the desired product was provided

Synthesis Example E
Svynthesis of alkylated alpha naphthol with 1-octadecene

50g (0.347 mol) of alpha-naphthol were charged into a reactor containing 175g (0.694 mol) of
1-octadecene. While stirring under a nitrogen blanket, 100g of dry Amberlyst 15 were added
and the reaction mixture heated to 110°C for 9 hours. The product was diluted with 100 ml of
heptane and filtered. The solvent was nitrogen stripped and the residue was vacuum stripped
at 200°C until constant weight to insure that the unreacted olefin was stripped. The product
analyzed to be greater than 95% active ingredient. GC analysis shows the product to be a
mixture of mono- and di-substituted naphthol, with about 1.7 chains per naphthol ring. C"

and proton NMR analysis showed the product to be primarily ortho/para-alkylated naphthol.

Synthesis Example F
Svynthesis of Phenol-2HT Mannich Base. (Phe/Formalin/2HT= 1.0/1.0/1.1)

28.2¢g (0.30 mol) of phenol were added to a 250 ml four necked round bottomed flask

equipped with an air stirrer, thermometer, and nitrogen blanket containing 100 ml of heptane.
Then, 150g (0.30 mol) of 2HT amine were added and the mixture was stirred while heating to
80°C. At 80°C, 26.75g (0.33 mol) of formalin (37% formaldehyde) were added slowly via an
addition funnel. Thereafter, the reaction mixture was soaked at 80°C for 2 hours. The
reaction mixture was then heated slowly to 150°C while distilling the water and heptane.
Once the water stopped distilling off, the residue was stripped at 150°C with nitrogen until
constant weight. The product was collected and solidified while cooling to room temperature.
Analytical results show the product to contain 2.2% N. The FTIR spectrum and C"* and
proton NMR indicated that the desired product was provided.
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equipped with an air stirrer, thermometer, and nitrogen blanket containing 100 ml of heptane.

Then, 200g (0.40 mol) of 2HT amine were added and the mixture was stirred while heating to
80°C. At 80°C, 35.7g (0.44 mol) of formalin (37% formaldehyde) were added slowly via an
addition funnel. Thereafter, the reaction mixture was soaked at 80°C for 2 hours. The
reaction mixture was then heated slowly to 150°C while distilling the water and heptane.
Once the water stopped distilling off, the residue was stripped at 150°C with nitrogen until
constant weight. The product was collected and solidified while cooling to room temperature.
Analytical results show the product to contain 2.49 N. The FTIR spectrum and C" and proton
NMR indicates that the desired product was provided.

Synthesis Example H _
Synthesis of Phenol-2HT Mannich Base, (Phe/Formalin/2HT = 1.0/3.0/ 3.3)

14.1g (0.15 mol) of phenol were added to a 250 ml four necked round bottomed flask
equipped with an air stirrer, thermometer, and nitrogen blanket containing 100 ml of heptane.
Then, 225g (0.45 mol) of 2HT amine were added and the mixture was stirred while heating to
80°C. At 80°C, 40.1g (0.49 mol) of formalin (37% formaldehyde) were added slowly via an
addition funnel. Thereafter, the reaction mixture was soaked at 80°C for 2 hours. The
reaction mixture was then heated slowly to 150°C while distilling the water and heptane.
Once the water stopped distilling off, the residue was stripped at 150°C with nitrogen until
constant weight. The product was collected and solidified while cooling to room temperature.
Analytical results showed the product to contain 2.60 N. FTIR spectrum and C"* and proton
NMR analysis indicated that the desired product was provided.

Product Performance

The ability of a composition to control soot-induced viscosity increase, and thus, the
ability of a composition to maintain soot in suspension, can be measured using bench tests
including the carbon black bench test (CBBT) and Haake Carbon Black Test. Procedures for

performing these tests are industry standard and well known, but are summarized below:

Carbon Black Bench Test (CBBT)

In the carbon black bench tests performed in association herewith, a compound of the

present invention (as a dispersant booster) and a primary, high molecular weight dispersant

are blended into a simplified oil formulation containing the dispersant mixture, a detergent,
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the carbon black into the oil. The kmematlc viscosity is then measured in a cross-arm tube at
100°C. Lower viscosity with respect to the appropriate control indicates better soot

dispersancy.

Haake Carbon Black Test
The Haake Carbon Black Test involves blending the dispersant into a formulated oil.

In the tests conducted in association herewith, the tested formulation contains a high
molecular weight dispersant and a compound of the present invention together with detergent,
viscosity modifier, antioxidant and antiwear agent. The components of the oil formulation are
subjected to an initial blending. Carbon black powder is then added to a final concentration
and the sample is blenﬂed overnight. The viscosity of the carbon black dispersion is then
measured in a Haake rheometer over a range of shear rates from 0.1sec™ to 30sec™.

Typically, the viscosity at shear rates 0.26sec” and 0.45sec” are used for comparison.

Example |
Lubricating oil formulations were formed by blending into a base oil, for 1 hour at

70°C, constant amounts of detergent, antioxidant and antiwear agent and variable amounts of
a high molecular weight dispersant (a PIBSA-PAM product derived from PIBSA having a
number average molecular weight of about 2200, and having a succination ratio of about 1.1),
and a compound of the present invention (alpha-napthol 2HT). The formulations were
subjected to carbon black bench testing (CBBT) wherein carbon black was blended into the
formulations at variable concentrations. The carbon black was added to the oil in the form of
a 20% paste in basestock; to reduce flyaway dust and was dispersed into the formulation by
blending using a high speed blender for 5 minutes, followed by stirring for 90 minutes at
100°C. The kinematic viscosity of the formulation was then measured in a cross-arm tube at
100°C.

The results achieved are shown in the 3-D plot of Fig. 1. As shown by Fig. 1, the
Mannich base condensation products of the present invention act as potent soot dispersancy
boosters when used in combination with high molecular weight dispersants. For example, a
formulated oil containing 9.8 wt. % of the high molecular weight dispersant and none of the
Mannich base condensation product of the present invention is shown to reach a kinematic

viscosity of 200 cSt at a soot content of only 3.4%. In contrast, a formulation containing the
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@0% u& () - N Mannich base condensation product of the present invention does not reach a viscosity of
200 cSt until the soot content reaches 8.8%. When 2% of the Mannich base condensation

product of the present invention is provided, a viscosity of 200 cSt is not reached until the

soot level is 15%.

EXample 2
Lubricating oil formulations were formed by blending into a base oil (Mobil 700N) for

\

1 hour at 100°C, constant amounts of detergent, antioxidant and antiwear agent and variable
amounts of a high molecular weight dispersant (a PIBSA-PAM product derived from PIBSA
having a number average molecular weight of about 2200 and having a succination ratio of
about 1.1), and a compound of the present invention (alpha-napthol 2HT). 4.76 wt. % of
carbon black was blended into each of the formnlations overnight at 90°C. The kinematic
viscosity of each of the resulting carbon black dispersions was then measured in a Haake
rheometer over a range of shear rates from 0.1 sec” to 0.45 sec™. As is typical, the viscosity

at shear rates of 0.26 sec”’ and 0.45 sec”! were used for comparison.
p

The comparative results of the Haake carbon black test are shown in Fig. 2. As shown
by the data of Fig. 2, in formulations containing both 4% and 2% (AI) of high molecular
weight dispersant, soot-induced viscosity increases are substantially eliminated when the oil
formulation further contains from 0.5 to 1 wt.% of the Mannich base condensation product of

the present invention.

Example 3
The efficacy of a Naphthol Mannich base product of the present invention as an

antioxidant was determined relative to a commercial antioxidant (Irganox L135, Ciba
Specialty Chemicals) by NOxidation test using High Pressure Scanning Calorimetric
measurements. As shown in Fig. 3, an increase in concentration of Naphtol-2HT Mannich
base increases the oil stability in NO, and, at comparable treat rates, the antioxidéncy effect of

the compound of the present invention was similar to that of Irganox L135.

The disclosures of all patents, articles and other materials described herein are hereby
incorporated, in their entirety, into this specification by reference. The principles, preferred
embodiments and modes of operation of the present invention have been described in the

foregoing specification. What applicants submit is their invention, however, is not to be
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wherein Ar is a mono- or polynuclear aromatic moiety;

R; and R; are independently selected from H and Cy-Csp hydrocarbyl groups
optionally containing one or more hetero atoms selected from N, O and S;
R; is a C;-Cy hydrocarbyl group;
R4is H or a C, to C, hydrocarbyl group; and
qis 1or2;
xis 1to3;
y is from 1 to 2 times the number of aromatic rings in Ar; and
z is zero to a number equal to the number of remaining substitutable
hydrogens on aromatic moiety Ar; and

wherein the combined number of carbon atoms in R;, R;, R; and R, is less than 80.
2. A compound of claim 1, wherein Ar is a polynuclear aromatic moiety.

- 3. A compound of claim 2, wherein Ar is selected from bi~phenyl, naphthyl, bi-naphthyl,

pyrene, chrysene, anthracene, phenanthracine, fluorene and indene.

4. A compound of claim 3, wherein Ar is naphthyl.

5. A compound of claim 6, wherein R; is selected from C;-Cs hydrocarbyl.
6. A compound of claim 1, wherein z is zero.
7. A compound of claim 3, wherein R, and R; are hydrocarbyl groups derived from

natural fatty acids.
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14. A lubricating oil composition comprising a major amount of an oil of lubricating

viscosity and a minor amount of at least one compound of claim 1.

15. A lubricating oil composition of claim 14 comprising from about 0.01 to about 10 wt.
% of said compound, based on the total weight of said composition,

16. A lubricating oil composition of claim 15 comprising from about 0. 1 to about 1 wt.

% of said compound, based on the total weight of said composition.

17. A lubricating oil composition comprising a major amount of an oil of lubricating
viscosity and minor amounts of at least one compound of claim 1, and at least one high
molecular weight dispersant.
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18. A lubricating oil composition of claim 17 comprising from about 0.01 to about 5 wt
%, based on the total weight of said composition, of said compound, and from about 1 to
about 12 wt. %, based on the total weight of said composition, of said high molecular weight

dispersant.

19. A lubricating oil composition of claim 18 comprising from about 0.1 to about 2 wt %,
based on the total weight of said composition, of said compound, and from about 2 to about 5
wt. %, based on the total weight of said composition, of said high molecular weight

dispersant.

20. A lubricating oil composition according to claim 17, wherein Ar is napthyl and R,

and R, are hydrocarby! groups derived from natural fatty acids.



