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vent hued linear d tar:       Mons in the United Stat preferred alkoxylated '1 primary and secondary
alcohc a, formulating, and increased co   Ais has been an the alkylhher problems associatedir (prim
in4ew Mier omponct combinations tha roved perthrr specw-t NonyIpheno and dodecylphen propylene
olagseparation of propylene trimmer  WO 20101014829 alkylation 4th propylene. trimo propylene
tetramer and separath propylene tetrarner has been wt highly branched chain Imparts oil solubility and
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Tetrapropenyl t additive hid    having at least I    Cr discloses that the branched pen.tadecylphe.nol
calcmr.n salt ot ineffectIve in preventing endocrine disr O8US. Patent No" 5310,043C '043 ()maiming
(a) an alkali  derivative and (b) a sulfurized monoalkylcatechol. The '043 patent further discloses that
the sulfurized monoallcylcatechol can be obtained by sulfurizing an alkylation product of a catechol
produced by reacting a catechol with an olefin such as a propylene pentamer in the presence of a
catalyst. There is no disclosure in the`043 patent of endocrine disruption effects. 100091It is desirable
to develop improved lubricating oil additives for use in lubricating oil compositions that do not exhibit
endocrine disruption effects. SUMMARY OF THE DISCLOSURE  [0010]In accordance with one
embodiment of the present disclosure, there is provided an overbased salt of an oligomerized
alkylhydroxyaromatic compound, wherein the alkyl group of the alkylhydroxyaromatic compound is
derived from an olefin mixture comprising propylene oligomers having an initial boiling point of at least
about 195C and a final boiling point of no more than about 325C as measured by ASTM D86. [00111In
accordance with a second embodiment of the present disclosure, a 



process for preparing an overbased salt of an oligomerized alkylhydroxyaromatic compound, the
process comprising the steps of:       (a) alkylating a hydroxyaromatic compound with an olefin mixture
comprising propylene oligomers having an initial boiling point of at least about 195C and a final boiling
point of no more than about 325C as measured by ASTM D86, to provide an alkylhydroxyaromatic
compound;       (b) neutralizing the alkylhydroxyaromatic compound of step (a) to provide a salt of the
alkylhydroxyaromatic compound;         (c) oligomerizing the salt of the alkylhydroxyaromatic compound
of step (b) to provide a salt of an oligomerized alkylhydroxyaromatic compound; and       (d) overbasing
the salt of the oligo erized alkylhydroxyaromatic compound of step (c) to provide the overbased salt of
the oligomerized alkylhydroxyaromatic compound. 100121In accordance with a third embodiment of
the present disclosure, a lubricating oil composition is provided which comprises (a) a major amount of
an oil of lubricating viscosity; and (b) an overbased salt of an oligomerized alkylhydroxyaromatic
compound, wherein the alkyl group of the alkylhydroxyaromatic compound is derived from an olefin
mixture comprising propylene oligomers having an initial boiling point of at least about 195C and a
fmal boiling point of no more than about 325C as measured by ASTM D86. [00131In accordance with
a fourth embodiment of the present disclosure, there is provided a method for reducing the endocrine
disrupting properties of a lubricating oil composition on exposure to mammals, the method comprising
adding an overbased salt of an oligomerized alkylhydroxyaromatic compound, wherein the alkyl group
of the alkylhydroxyaromatic compound is derived from an olefin mixture comprising propylene
oligomers having an initial boiling point of at least about 195C and a final boiling point of no more than
about 325C as measured by ASTM D86, to a lubricating oil composition comprising a major amount of
an oil of lubricating viscosity. [0014]In accordance with a fifth embodiment of the present disclosure,
the use of an overbased salt of an oligomerized alkylhydroxyaromatic compound, wherein the alkyl
group of the alkylhydroxyaromatic compound is derived from an olefin mixture  comprising propylene
oligomers having an initial boiling point of at least about 195C and a final boiling point of no more than
about 325C as measured by ASTM D86, as an additive in a lubricating oil composition comprising a
major amount of an oil of lubricating viscosity for the purpose of reducing the endocrine disrupting
properties of the lubricating oil composition on exposure to mammals is provided. [0015]In accordance
with a sixth embodiment of the present disclosure, the use of an overbased salt of an ofigomerized
alkylphenol, wherein the alkyl group of the alkylhydroxyaromatic compound is derived from an olefin
mixture comprising propylene pentamers having an initial boiling point of at least about 195C and a
final boiling point of no more than about 325C as measured by ASTM D86, as an additive in a
lubricating oil composition comprising a major amount of an oil of lubricating viscosity for the purpose
of reducing the endocrine disrupting properties of the lubricating oil composition on exposure to
mammals is provided. [0016]The overbased salt of the oligomerized allcylhydroxyaromatic compound
of the present disclosure was determined to be substantially free of endocrine disruptive chemicals
when the effects were quantified in an intact juvenile female rat. Accordingly, the overbased salt of the
oligomerized alkylhydroxyaromatic compound of the present disclosure can advantageously be
employed in compositions which require endocrine disruption effects when exposed to mammals.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS  [0017]The present invention is
directed to an overbased salt of an oligomerized 
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higher TEN The ampte cai i by ASTPv  2896 or any   100241   ydroxyarom xl with an o  -digomers  of
at least  95C ,d U; (Is) neut 
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AS1N4 086. . g point of at least  esi -onIC ast about )5~C an 'y tSTM 086 n one    silt of at least about
2Q0C propylenes have 
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P." ci'PUT 0 mcor lower carbon lean gemtoyed herein propylene boiling point of the mixture of pro
hereinahoHowever, as one of the propylene readily ale, the other oltfins that  other than nropvcne
oliomers such as.bturylcinets, arylalkylenes $ include decent, 4od en.e and the like and mixtures the
are high mole datit normal aiphaoIefins: St.-.4I alpha-- which can be .ained front processes0 es the s
e, cyclooctene and the hz-uchd okirns in clod hutylene duncr or tnrnci o higher 



ethyl_-buten  WO 2010/014829PCT/US2009/052281 (90311Alkylation of the hydC compote-inthe
oiefin mixture Fenest se f an elk>n c inchsoli acids in.eludride and b mitten-ride complexes,. such
boron trifhtoIiciulfonined acidic ion exchange realviit 36a available from Rohm ai.tc P1 iladeiphi The
reaction tend'mon depend upon th and any at.esult in hig alkylhydzywithout unacceptable,
amountsCan be pressure iserafl.y be atmospheric, enipIoved.hmon process'-ed n i batithvilii r. The.
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WO 2010/014829PCT/US2009/052281 [0033jThe alkylation reaQtjon. may he carried outin the
presence    hydroxyaromatic compounu is dis [00351 The alkyl group of the aikyihydi yaromatic
compound primanly in the c         e compo ive conditions, pret hydroealuent to provide a salt of the a
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-d  e earth   r & earth 51  be* is with. by  hyd *Aide, calcium hydroxide,    aluminum hvdroxde.
Reprusentative examples of Metal basic compounds with oxide  WO
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kylhydroxvarornaticimpound E,xyannuatic compound: to oligomerization, but top, neutronandarried out
together Separar  starid the  tioi atted or  [00,101 ait ci the alkylh of angorriatittiatieti step sue powd
liquid. A sin  igen:aircan be carried out by contacri 



und with sulfur source opoonally in the presence ulfur source can be used for the le, elemental sulfur,
an be employed either as in solid susponsi later as a pelyol, typically an aikylene  0 one nuAt of  WO
2010/014829PCT/US2009/052281 4, and probout .3 moles of are used In conjui hon with the
promoters ahoy tight alkan.oi can be employed as a co-solvent.e high molecular weight straight orat1
o about 13 carbonmples include toot1-decavi adlike. Particm    alkartol may also play WI ense that. it
13Ci1.ci  



C'elude all; tcyclic aid :des atre and examplessuch aldehydesthy&
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solution, Additii  2-(2 yininoetetha hylarnine, NNdiethy1ai N,N                       NNdicyciohexyiamine,
thylaropyhttnine, N-n hydroKN tetraethykne peniamine, and pentaethytene h 1enes,Nacety
tetracfylene  propionycornpounth pyrrolle,dolt pyra imidanidinee. phenthiazhe. and t, ad or salt the a
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WO 2010/014829PCT/US2009/052281 amino acids which are readi'y available in corn.merci& q
alanirie. nitrilotriacetic [0045jTypical Marini reactions are well known disclosedU.S. Patel
ofincoruorated by re'herein. and.5,.370.tbeiicon     1,y an ayiene dioi oligomethed
aik.ythydroxyaromatic. compound.Co ipie expedient of bubbling gaseous carbon dioxir at and any
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-dappropriate amount of the lubricating viscosuy. The proseCanon OkylhydroxyarithisWill be pars  WO
2010/014829PCT/US2009/052281 latticeaLOl to about 40 wt.. % and prefe from about 0 I to about 204
10048fubricaoil condxasitions of t'tirred to as a base o:    be understood to ;tan a hasbase .etolte whith
is a lubricant d by a e    tu cove c0thy used 11on e.g., functionsoils, tram 



alkylmeaPI 'met: and thod ixttires.  WO 2010/014829PCT/US2009/052281 kinematiciosity rato abacSt
lactated usingat<Jf different solvent rmet ohgornerzaton,Rerefined stock shall be subsiafree from
materials intrcxring, contamination, or previousThe bast oil of the IanpQsthons if this irvention may be,
any natural or syPthetkt.bricati Suitabledtt. but are not limited to, oilsprepared front the polymerization
of ethylene or from meld(' poh>mers such as polyalph.aoicfin or FAQ esis procedures using carbon
monoxide and. hydrogen sprises 020 cSt or hifijaer nay lubricatiSuitable base oil includes base: stocks
obtained by 



synthestocks  WO 2010/014829PCT/US2009/052281 and V as delm ded         le base PI Publican ide
tho Group -nip V base oils include allr base oils not Group 11,ttc  'on these base oils may bered.  and
.V baseiSkitiiin or base out al oils include mineral liquiditolcuit oils, solvenMreated or pa She .e
oilsrapeseed Ittbrica and' hydrae'  



erized olefins, polybutyt polyprop is, poly( I -hexenes), poly(   deccrics), and the like and mixtures
thereof; alkylbenzdecvlb 2ethy.lhe.x:yl)_benzne; and the like;Ily s such as hiphenpohphcnsh mci the
likealkylated dipher yl and the derivative,logs, and hum arul the like. made by olymerizicarbon atoms
sethyl hutylenes, I sohutene, ,entiene, and mixtures thereof. Methods oils areskilled in the a  WO
2010/014829PCT/US2009/052281 nal useful synthetic hydrocarbon                     roper viscosity.
spe.ciafly useful synthetic hydrocarbon. the hydehgornrs of C6 toalpha olefins such es, for exarn de
Another class of is ethylene oxide poly thereof' where the ion. orerific .4 bornopo 



4." oils include,. hut are not bE', prepar  opylene oxide, the alky of l;000,thyiene glyccitXit      of
500-1000, diethyl ethek 0 polypi( 1,500, etono- and polycarboxyli acetic esters, mixed 3-05 fatty acid
esters, or the  eitiar weight. of thereof such as, acid ieSter  10057]irithetio lubricating oils. ited to, t,
phthalic acid. saccIn3c    hexyl I,  



WO 2010/014829PCT/US2009/052281  tosyl complex ester forme tetraethylene gi col and two m  Id
mole of sebacic acid with two moles of hylbexanoic acid and the also ircl    made. from carbox
tri.methyiol prop Sint orTioxy-ailoxane lubricating oils isop tort utylphenvpsilicate,   oh as , polypoly v 



cornprgeful class ode, hutlimited to, tetra etra-(4-meth.yhhex SIci                        noly(inethylphen siiox
es and the syntheticg oils include, bat are not limited to, liquid e p heap  to,. polymeric
tewahydrofurans brieating oil ma be derived from u or mixtures of two or more of any of thesethe type.
e obtained directly s bitumn) wiLlnon or  a oles of muoil Dint e cetly ftdirectly.1 ester oil obtainedeach o
WO 2010/014829PCT/US2009/052281 oils are sin ero 



ple, solvent clad on hydrotreating, similar to those dined or 'spent additive  obtainted. additional
products. s derived from the hydroiso  cibresaid.I an synthetic hasks. natural Or syntS Or nn xtu
00021es are typical!cci by the soiv dewaxing of mineral oils; syntdt.eed by the Fisehe Impach.proccas;
other copy, oil corn thating oi 



.C additives blended vention nray dso conta a finished Ittbn dissoved. For idants, ant.iwear agents.
detergents  anal o aces compouri ampbricating oil compositions of the inv usual bkm0 [00641alleles of
amiticwdpea,  e.g., dphnyhu, phedne. hi,b1 lheftylene hots such as2,6-di-tert-but head.; and thixturs
theree of  polyalk suechlie anh,On soccinimides carboxync. acid amide Manniath bases,.
phosphonoa:midea,    "ocopolymers which c, polar fttnction.d.e, amide,  



products,copolymerof loh A the like anthereof dispersants suchbe used [100661Examples of rust
inhibitors include, but are not limited polyoxyalkylene agents, evlaurytxyethylen alcohol ether,
polyoxyethyleneether,poiyoxyethvlene octyl  WO 2010/014829PCT/US2009/052281 monotaearate,
polyoxyeihyiene sorhitol inonoone glycol.dealt; stearie acid and other fatty acids; dicarboxylie acids;
meta: soaps fatty acid amine salts; salts of heavy sulfonic acid; noxylic atmof polyhydri phosphoric
esters; (short-ctalkenyl suct. COMsynthetic alkarlzulfbnate a. e-tend dihoale iures.of 6Examples of
friction modiflersinclude, but are not limited to, alkoxylated .ed fatty epoxidesA fatty phosphites, .fatty
epoxides, fatty a alkoxylated fltltv antines.salts of thtty acids, boratedcabers:lines as disclosed in US.
Patent No. 6,3' ,696, the contents of which are incorporated by reference herein; friction modifiers
obtained  from a ROM: 



itaid ester and a rittrop consisting of ammonia, and an al to       g compound selected from the group
and the like and mixtureso  of antifo.its include, but are notymers of goinE", additives, when used,
A,laity ye amount impart the desired properties tous, for e idditive-Sifter, a functionally effective
amount of this friction mc would be an amount sufficient to impart the desired friction niaracteris the
lubricant. Generally. the concentrationidditives, when used, ranges from about 0.001% to about 20%
by weight 10% byii  :another ethhodin            'ion may be provic additive is inoorporat for example,
concentrate.  Typical   bricating oil. addi to in which. ganic dilue 



tomuene in M about 03 sviscosity of about 4 to heo    rnt of oil of lubricating [00721hag examples
Yrpresent  WO 2010/014829PCT/US2009/052281 ticcoo Pentamer Aikyiphenol. a 30 gallon stainless
steel reactor as haigcd 40 to lcg (432.5 MC, y 4.58C) ph n3b i, i44.2 rnoes ot prop oligornerCorn
sphere, Nextg of rosin was added to the tot pressure was set at 151.8 tx.da 'Cri cto thenempe
WaS911C over 15 hon V temperature. The :IOW :ells 



properties oftact were a   '14 of 70'C(hot s th'tor led phenol: and then allowed to cool to button of the
reactor, (4011C)., tm Br.   [00751 10076J tube w )f Ovethased Sairdrize To a 3 liter glass reactor nigh
a gas scrubber cc.ntannng 10 wt. dded. 718.8f the ore -t of Exami Pr s 'NecOld solo  



WO 2010/014829PCT/US2009/052281 rid at this temperature 337 iperature of theeak to 12 rite
additionover 45 minutes. ddhion the toI SSA g of et.  t a ncreased to I of CO2 was egun at an add
was suit' id, 74A g of oil ion was(210 nu 2.12 DC under it.   esthe g ot addornpiete. addition of i 0
rid002 1 was heated to :rd a crude product of this crude oroducptOUC % CO2 



100 N on  100771 Alkylphenot, (00781An over P Examp1e 2 tp provide a 2 g of the product- cc  WO
2010/014829PCT/US2009/052281 2803 R10841solid at (00851First .EthyletCharge313 g- .ond EH:).
OA, glitinute. [09831ode product containLo crude proTBN zo 3.CA 11    EXAMPLE 4 



of Propy" ,  iercially available litin pany LE,C.  penta  of th that employed a hulk liquid g poi  catalyst,
boiling in 'Able   ik be lo  WO 2010/014829PCT/U S2009/052281 ti C nitrogen at t ospteric preas 0.01C
and 



reaction mixture was heated to 230-Cunder those condin order to distill excess ptatkylation was
es.snmu1Y and was greater ti ied t3NA 01921d in: so 4 using the samene. s EXAMP [00931ncr Alkylpt
WO 2010/014829PCT/US2009/052281  ititt941An alkylpbenel was made y gtkg phenol with a in
Chevmn Oro pentanier was obtained as the bottoms product of the distillation of pro ohgomenraticm
process that employ wyle one pentarner had th forth below in'    
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4.69 0.43  5,74          C18)-     C.  pentarner (sanrrde 51187) and 1128 gles), The heated in 90~C. At
Ie, 75,9 g of s.Man  WO 2010/014829PCT/US2009/052281 



85% pa di 100961 Example o [00971  ulna was added  r, The temper    0            nitrogen stripping was
done at 80 min 'oduct was cooled to 160C witR13 [00991esconcert ylphenate of this exampforth below
in Table 4, in 'fable  TAM. productive Toxicity Screening Test 



toying mtic) compounds of the inventie perroEm were dosed e Exatrip ased as ti     Guideline 4 and
the product  04pa of 12 rthe parent (TO) gen were admit000 wle 8.    rived oil nosing saintd their
teahe* t.sed  WO 2010/014829PCT/US2009/052281 I) (up to 25 days) atipsy. 



d wWing.    IC -ample 8 had any adverse dIeiv. the product of al have au. ad  WO
2010/014829PCT/US2009/052281 of the ratsp, 1-low.ever, the menze of rats treated with e prodwas
tat tally gm less thanof t4( wascontrol group. This the bentle_ ofoverbased salts of the oligome
alkylhydroxyarnc nye. 06]Marine Cylinder ubricant Performance Tes The cfficacy of: the overbasekvlic
salts of onstrated by testing vaaim lonnulate harine cylinder lubricants reparII Examples 9 4 and
:AymaraEsmpks13-1) possessed aI R olhefs; 2/s, and a Ca rXI 



23w 21 wt. %. from the aline cylinder hihric ant as described ,erbaset250 TBN Ca a of phenol w' lp
able from Chevron C o  Company LLC to  WO 2010/014829PCT/US2009/052281 II bed above w Pre.
td by ad 43CCb everbased. aulfithzed 300 TBN Ca ' fralkylation of phenol with propylene pent LC to a
marine cylinder base oil. 4 above waa pie    fo of a CO2 overbased, suifurized 250 TBN Ca
a].kylphcnate oil concentrate from the alkylation of phenol with iropvtene tetramerbase [001.11]A.
mater 1 % of the Ca silky Onate oicid 8/17 wL % 0f4 420 TBN Ca tqtlfona50% a Oil. 



WO 2010/014829PCT/US2009/052281  MITE C )rtcant as'bed aboveytepare' by adding concentrateill
described in Comparative Example Li detergentad in Example 11 to a  1 4Julna c Example cl 847 v4, 0
1C1g0111 '% of a cilyhute:n.e ives) to a marine cylinder EXA E 14 1,51 s described
aikylphe.nate oil the Ca. sutbm'ite detergent concentra pol)huten.e succrnirn.idc oil concen1rat
ed in Exa 



11, and 13 to .4iwt. 9401  neant at phenate cU concentrate dew.3xanmple I Ca sulconcentrateeribc II
concentrate deseribt,mpie 13 to oil. [00116)Descn.ptaen of.Pcrforrnance Testing 1001171Fidex iv
1001181This procedure is used to of marine cylinder lubricants. brinemed in the oil to he bad pro Ved
by weighing the pin befo after the test;s, is reported as 4k 1901191Indiana Stirthng Oxidation Test
([SOT+ I001201ThiS test is used to evaluate    ,, 



ot the visco illKomatsu Hot TubeTest esh test oil.  WO 2010/014829PCT/US2009/052281 i001 221A
lubricating cal glass tube for period, of tittle by em co:elect andncL and * passe re completely on the
inner surta in 0 t-0  10: (0.44ild. with .dcpos.  rded as h 0 64 Micro Coker tto a shallow trcgradi oH-Ally
distil heated. frr a penNiter starts to to. determined from the appearance of theel at the end of the test,
pie el Coker Tes  



WO 2010/014829PCT/US2009/052281 Thised to evaluate the deposit a    deepproducts accumulated
on the test panel is doeissed as mg  1001 1001301ibis test flow to and train the tes to and from an
empty rg pre-detemine reaction whth is show  Is used to evaluate thin  rter (PDSC) tabllitv of test. oils,
Heal compared to a heat h esults in an exothermic induction Time (01T) is  .0 111 tOilill start The
performance testing was demonstratetypes 



ith dispersant (Tabd iligomerizet argentdetergents derived from  WO
2010/014829PCT/US2009/052281  WO 2010/014829PCMJS2009/052281  TABLE 8 '-sutfonate MCIs
WO 2010/014829PCT/US20091052281    tood th embodin enr It above and invention are for
illus.ration puaposes only. htpkmeited by those skilled in the art without departa nt radeci hereto.
WHAT IS CANIFQ15.: 



I. An overbased salt of an oligomerized alkylhydroxyaromatic compound, wherein the alkyl group of
the alkylhydr xvaromatie compound is derived from an olefin mixture comprising propylene oligomers
having an initial boiling point of at least about 95C and a final boiling point of no more than about 325C
as measured by ASTM D86,        2. The overbased salt of Claim 1, wherein the propylene (Algot ters
have an nitial boiling pointcast about 200C as measured by ASTM D86.        3. The overbased salt of
Claim 1, wherein the propylene oligomers have an initial boiling point of at least about 210C as
measured by ASTM D86.        4. The overbased salt of Claim 1, wherein the propylene oligom.ers
have an i. boiling point of at least about 225C as measured by ASTM D86.        5. The overbased salt
of Claim 1, wherein the propylene oligomers have an initial boiling point of at least about 230C as
measured by A.STM D86.    6. The overbased salt of Claim 1, wherein the propylene oligomers have a
final tg point of no more than about 300C as measured by ASTM D86.        7. The overbased salt of
Claim 1, wherein the propylene oligomers have a final boiling point of no more than about 290C as
measured by ASTM D86.         S. The overbased salt of Claim I., wherein the propylene oligomers
have a final boiling point of no more than about 280C as measured by ASTM D86.        9. The
overbased salt of Claim 1, wherein the propylene oligomers have an initial boiling point of at least
about 230C and a -final boiling point of no more than about 280C 35 measured by ASTM D86.        10.
The overhased salt of Claim 1 wherein the salt is an alkali or alkaline earth metal salt.        11. The
overbased salt of Claim 10, wherein the alkali metal salt is derived, from a metal base selected from
an alkali, oxide or alkali hydroxide.       12. The o-verbased salt of Claim 10, wherein the alkaline earth
metal salt is derived from a metal. base selected from an alkaline earth oxide or alkaline earth
hydroxide.       13. The overbased salt of Claim 10, wherein the metal base is selected from the group
consisting of calcium oxide, calcium hydroxide, magnesium oxide, magnesium hydroxide and mixtures
thereof        14. The overbased salt of Claim 1, wherein the hydroxyaromatic compound is a          15.
The overbased salt of Claim l., wherein the hydroxyaromatie compound is a phenol and the olefin
mixture comprises propyene pentame,rs.        16. The overbased salt of Claim 9, wherein the
hydroxyaromatic compound. is phenol and the olefin mixture comprises propylene perdamers.        17.
The overbased salt of Claim 1, wherein the o I igomerize.d alkylhydroxyaromatic compound is a
sulfurized alkylhydroxyaromatic compound.        18. A process for preparing an overbased salt of an
oligomerized 



alkylhydroxyaromatic compound, the process comprising the steps of:        (a) alkyla- a a.
hydroxyaromatie compound with, an olefin mixture comprising propylene oligorners having an initial
boilioint of at least about 195C and a final boiling point of no more than about 325C as measured by
ASTM D86, to provide alkylhydroxyaromatic compound:        (b) neutralizing the alkylhydroxyaromatic
compound of stepto provide a salt of the alkylhydroxyaromatic compound;        (c) oligornerizing the
salt of the alicyihydroxyaromatic compound of step (b) to provide a salt. of an oligomerized
alkylhydroxyaromatie compound; and        (d) overbasing the salt of the oligomerized
alkylhydroxyaromatic compound of step (c) to provide the overba.sed salt of the oligomer d
alkylhydroxyaromatic compound.          19. The process of Claim 18 wherein the propylene oligorners
have an initial boiling point of at least about 230C. and a final boiling point of no more than about 280C
as measured by ASTM D86.        20. The process of Claim 1.8, wherein the step of neutralizing
comprises contacting the alicyihydroxyarornatic compound of step (a) with an alkali or alkaline earth
metal salt..            The process of Claim 18, wherein, the step of neutralizing comprises contacting the
alkylbydroxyaromatic compound of step (a) with. a metal base selected from the group consisting of
calcium oxide, calcium hydroxide, magnesium oxide, magnesium hydroxide, and mixtures thereof 72.
The process of Claim 18, wherein the hydroxyaromatic compound is a phenol.         23. The process of
Claim 18, whereinhydroxyarornatic compound is a phenol and the olefin mixture comprises propylene
pentamers.         24. The process of Claim 19, wherein the hydroxyaromanc compound is a phenol and
the olefin. mixture comprises propylene pentaniers         25. The process of Claim 18, wherein the step
of oligomerizing comprises sufturizing the salt of the alkylhydroxyaromatic compound of step (b).
26. A lubricating oil composition comprising (a) a major amount of an oil of lubricating viscosity; and (b)
an overbased salt of an oligornerized alkylhydroxyaromatic compound, wherein the alkyl group of the
alkylhydroxyammatic compound is derived from an olefin mixture comprising propylene oligomers
having an initial boiling point of at least about 195C and a final boiling point of no more than about
325C as measured by ASTM D86.        27. The lubricating oil composition of Claim 26, wherein the
base oil of lubricating viscosity is comprised of a mineral base oil.        28. The lubricating oil
composition of Claim 26, wherein the propylene oligomers have an initial boiling point of at least about
200C as measured. by ASTM D86.        29. The lubricating oil composition of Claim 26, wherein the
propylene oligomers have an initial boiling point of at least about 210C as measured by ASTM D86.
30. The lubricating oil composition of Claim 26 herein the propylene ol.igomers have an initial boiling
point of at least about 225C as measured by ASTM D86. 



The lubricating oil composition of Claim 26, whereinpropylene oligorners have anial boiling point of at
least about 230C as measured by AS'I'M 1)86.          32. The lubricating oil composition of Claim 26,
wherein the propylene oligomers have a final boiling point of no more than about 300C as measured
by ASTM D86.        33. The lubricating oil composition of Claim 26, wherein the propylene ol.igomers
have a final boiling point of no more than about 290C as measured by .A.STM D86.        34. The
lubricating oil composition of Claim 26, wherein the propylene oligomers have a final boiling point of
more than about 280C as mcas d by ASTM D86.        35. The lubricating oil composition of Claim 26,
wherein the propylene oligomers have an initial boiling point of at least about 230C and a final boiling
point of no more than about 280C as measured by ASTM D86.        36. The lubricating oil composition
of Claim 26, wherein the overbaseid salt is derived from a metal base selected from the group
consisting of calcium oxide, calcium hydi:'oxid.e, ilkagnesium oxide, in le.oxide, and mixtures        37.
The lubricating oil composition of Claim 26, wherein the hydroxyaromatic compound is a phenol.
38. The lubricating oil composition of Claim 26 wherein the hydroxyarornatic compound is a phenol
and the olefin mixture comprises propylene pentatners.  WO 2010/014829PCT/US2009/052281 The
lubricatingcomposition of Claim. 26, wherein the oligornerized alicythydroxyaromatic compound is a
sulfurized ancythydroxyarot latic compound.        40. The lubricating oil composition of Claim 26,
wherein the overbased salt is present in the lubricating oil composition in an amount of about 0.01 wt.
% to about 40 wt. %, based on the total weight of the composition.        41. The lubricating oil
composition of Claim 26, further comprising at least one additive selected from the group consisting of
metallic detergents, ashless dispersants, friction modifiers,extreme pressure agents, viscosity index
improvers and pour poll depressants.       42. The lubricating oil composition ofClairn 26, having a
phosphorous ccintent not exceeding 0.05 wt. ?/i), based on the total weight of the composition.       43.
A method for reducing the endocrine disrupting properties of a lubricating oil composition on exposure
to mammals, the method comprising adding the overbased salt of the oligomerized
aficylhydroxyaromatic compound of Claim 1 to a lubricating oil composition comprising a major amount
of an Oil of lubricating viscosity.       44. A method for reducing the endocrine disrupting properties of a
lubricati.ng oil composition on exposure to mammals, the method comprising adding the overbased
salt of  the oligornerized alkyihydroxyaromatic compound of Claim 16 to a lubricating oil composition
comprising a maj amoof an oil of lubricating viscosity. 



45, A method. for educing the endocrine disrupting properties of a lubricating oil composition on
exposure to mammals, the method uomprisin.g adding the overbased salt of the oligomerized
aikylhydroxyaromatic compound of Claim 17 to a lubricating oil composition comprising a major
amount of an oil of lubricating viscosity. 




