LUBRI CATI NG O L ADDI TI VE AND LUBRI CATI NG O L COVPGCSI TI ON CONTAI NI NG SAVE
BACKGROUND OF THE I NVENTION 1. Technical Field [0001] The present invention
gener al | ywopebawmgs2vo a | ubricating oil additive and | ubPCTAIS2009/063281
conposition containing sane. 2. Description of the Related Art [0002] There
is increasing evidence that certain synthetic and natural chem cals may act
as agoni sts or antagonists to estrogens or androgens and may interfere in
mul tiple ways with the action of thyroid hornones. These chem cal s can be
cal | ed endocrine di SEEPRELSTINDCHEXEDPIEV FeANOCL B IIATINDt ers can (1)

m m c or block chem cal sinatOratdyiTtodndoNn aiRedbodsithereby altering the
body's ability to produce hornones, (2) interfere with the way hornones
travel through the body, and (3) alter the concentration of hornones
reach|nggﬁgﬁgpgﬁgﬁgggﬁgqgg,w{@pQghigndocrlne di srupters and natural
estrogens Share a common nechanism of action. In normal cases, estrogenic
act|V|ty}js§ h@“hﬂt?dby bi ndi ng natural estrogen to an estrogen receptor

(ER) wi t hi us of the cell, foll ovved by transcriptional activation
of these eccupied FS Wien .endacri ne dis upters are presen

estr ogeni@i%%gtl oty P A VG L da el e 1 r Bt ' BG Erprer
causi ng

fubricating oif compostiion coptaining same.

2. Descrintion of the Relaied Ant

LB RS There 1v ncressing evidency that ceriatn syuthetie and natural chemicaly
WEY ACL AY ARONISIS UF antagoRists 1o eatrogens or androgens and may Interfere tn muhiple
ways with the action of theroid hormpnes,  These chemieals can be called endocring
disraplors.  For exsmiple, sndocrine disvuptors can (1) mimic or block shemicals natually
fout in the body thoreby aliering the body's ability 1o produce honmonss, (2} interfers
with the way bonnones travel throngh the bady, and (3} alter the concentration of
hormones regeling bormong receptors.

HULERY Endocrine disngrors and natural estrogens share a common mechardsm of
setion, In novmal cuses, sstrogenie activily is produced by binding natursl estrogen 1 an
estrogen reeeptor (BRY within the nuclens of the ooll, followed by transwriptional
activation of these occupied BRs. When endocrine disreptors are prosent, normal
estrogenic actvity is supplanted when endocring disruptors bind an ER, causing
transoriplional activation of the ER aven though no nateral estrogen is present, Similarly,
anticstrogae antivity s produced by endooring diaruptors which bind 1o BRs, but which
do not subseguently sctivate the ocoupied ER sy well as natwal estrogen.  Finally,

sefective estrogen receptor modulators (SERMs) bind to BRs, but sobsequently activate



transcriptional activation of the ER even though no natural estrogen is
present. Simlarly, antiestrogenic activity is produced by endocrine

di srupt erwowhiogh482o0nd to ERs, but which do not subsequemrCIyusaaviosyeEse t he
occupi ed ER as well as natural estrogen. Finally, selective estrogen
receptor nodul ators (SERMs) bind to ERs, but subsequently activatecellular
responses that differ fromthose activated by the natural estrogens. In
general, all but a very small nunber of nolecules that bind to ERs produce
sone act irvatibonspfasthiar éideptionsihoasaaitihe by elst nogahssiageas BERNMsa, [0004]
Al kyl phenol s and products produced fromthem have come under increased
scrutiny t6ue dedy thell huassoel aldi@i@hPohantd &ik:eREQeE Recdictiktild ¥ethe
chem cal s This is due to the weak estrogenic activity of base al kyl phenol

as wel | K,ilggg adatiQn.-l.ak REdi @tes;0f the al kyl phenol products.
Al kyl phen are commercially used in, for exanple, herbici des gasol i ne

addi t 1 veggygyest uf f g, dgggﬁw PGSOy A LR vl 6L D001,

additi ve anti ox recent at’es,” such
as et hoxyl at.ed no11 #g‘ﬁ‘ have been crltl ci zed for avi

bi odegr ad&B T £ HPGh CsrqBAE T RO S ERESHp T safﬁ%ffré o gm fae to
bi odegradati on of the phenpl gortl an. Thus t here |_$ an_increasing concern
that thed& @ﬁ%ﬁﬁ«ﬁma@mmvi‘m chuendbarie! @ srliptereradgiie Nrguteesidve
shown there to be a |ink between al kyl phenol s and declining spermcount in
human maltes @igdpidiel erp@sdyi dédidpinals gk ybophramoky mepd hix ndoal Byadilsr upt
the activity of human estrogen and androgen receptors. Specifically,
Rout | edgewsticidds, ,gaiSieuetitnak, fsatufepobtnal didliphenalisetnebemicahsng ol
associated with estrogenic activity”, J Biol, Chem, 1997 Feb. 7,
sdditives and antioxidants, In rooomt vears, aﬁ\vipm\mi alkoxylates, such gs othoxylated
nonyiphenol, have been onticized for having poor bindegracdability, Hgh aquatic toxicity
of the by-prodocts of the blodegradation of the phenol portion. Thus, there is au
increasing concern that these chemicals may act as endocring disrupters. Some studies
have shown thers e by a Hak betwesy alkviphenols and declining sperm count 1 nomay
muales and thers iy evidencs that alkylphenols ray harmfully disrupt the setivity of human
estrogen and androgen receplors. Spectfieally, Routledge of gl “Stuctural fomturss of
atkyiphenolic chemicals assoctated with estrogame aetivily™, § Biol Cheny, 1987 Febv 7,
2T26YIMO-R, compared different alkylphencls oxirogeniy sclivity in an estrogsre
industbie stram of yeast comparing the assays with 17eatradiol. The results indiomed
that optimal sstrogemie achivity requdres & single branched alkyl group composed of
batwaen 6 and § carbon atoms located s the pars position on an otherwdise unhindered
phenol ring with d-tert-oetyiphenol (R carbons also named 401135 Tetramathyl-butyi}-

phenol)) having the highest aotivity.  Routledge ot al, tested various alkylphenols in the

agaay and indicated that alkyl chain lengtly, degree of brancldag, locstion on the rng, and

b



272(6):3280-8, conpared different al kyl phenols estrogenic activity in an
estrogeni nduci bl e strain of yeast conparing the assays with 17b-estradi ol .
The resulwe 2ondileszbed t hat optinmal estrogenic activity Pegaise@s/0528i ngl e
branched al kyl group conposed of between 6 and 8 carbon atons | ocated at
the para position on an otherw se unhi ndered phenol ring with

4-tert-octyl phenol (8 carbons also naned 4-(1,1, 3, 3-Tetranet hyl -butyl) -
phenol )) having the highest activity. Routledge et al. tested various

al kyl phenlgfss:e iof itheradsaycandiy nifiecabetintthat«thbikydy Bhain deengkhe cdegree of
branchi ng, location on the ring, anddegree of isoneric heterogeneity affect
t he bi ndispgeifd dcei BN GYndLEoMaSHNOkBR, @ clifedleaWaB BlIUGRUEE paGink MYl
concl usi on. For exanple, Routledge et al. stated that the p-nonyl phenol as

det er m ned aby-hi-gh 1 eSal Mtk 10098 &J‘&%ﬁlﬂgﬁ@pmﬁ \iaﬂ@é«%%hé 2 f}ﬁzm kbhed 22

par a-i sonmers specul ati nhg that a ISOITEI’ ave simlar activity

Wi t hout eg%;ﬁfat g e AGLIYS PPRCHS ﬂk%% 9@ ggxgg.n B8 Ry B

"Structur
receptor'’

| " % ?k -2\@*2 24iO 245 (1999 found t hat %F& using human
estrogen *’i“ecé‘ept 8?‘% e [ SEEESH b ﬁﬁi‘ﬁg GRUETRY We?rféfg% X HP3Ed when
t he nunber of al kyI car bons was_ni ne ﬁcari an atqng; Tabria et al. 3not ed t hat
br anched "¢ REIR=REHGPPRensT |- Hiobiel o SHeenei s e Siwereatattiop "apgitvasre and
whi ch did not contain any nnon%@phenol) was al nbst as active as
n- nonyl pleieien (FGRESY, iNorspkphemolingtdiolplriveniands cevyhphdndis dhhoxybat e are
w dely used as nonionic surfactants. Concern over the environnental and
heal t h | mpadiyiofarbdres esal ikox phatedsahky| hEmolss Hascleddito bgoveshriatal
restriction on the use of these
nonyiphenol, mixture of tsomers (commercially avatlable and which did not contain any -
sonyiphenol) was almost as sctive &3 nenonyiphenol,
IS Monylpheool cthoxvinie and ootyiphenol cthoxylate are widely used ax
nontonie mwrfactards.  Uoncermn over the eavironmenial and healh impact of these
atboxyiated alkyiphennis has lod o govermmemal restricBon on the use of these
surfactants wn Borope, a8 well as voluntary imdustrial restrictions in the Uniled Bates
Many industries have gltempled w0 replace ihese mreferred alkoxylated slkyiphens
surfactants with atkoxylated Hngar and branched alkovl primary and secondary aloobols,
but have enveunisred problems with odor, performance, formulating, and increased costs.
Although the predominate focus has been on the alkyiphenn! ethoxylates and the potentisl
probioms associuted with these compounds (primardy with the depradation hy-products},
there remaits & need to review other components to selest combinations that have simtlar
or improved performance benefils with redoced negative inpaets.

[8006] Nenylpheno! and dedeoyiphenol can be produced by the following step

propylene oligomerization and separation of propylene trimer and tetramer, and phenol

ek



surfactants in Europe, as well as voluntary industrial restrictions in the
United States. Many industries have attenpted to replace these preferred
al koxyl atwo 2aiokpg2benol surfactants with al koxyl at ed | i mearusarnd/obz2anched

al kyl primary and secondary al cohols, but have encountered problens wth
odor, performance, fornulating, and increased costs. Although the

predom nate focus has been on the al kyl phenol ethoxylates and the potenti al
probl ens associated with these conpounds (primarily with the degradation
by- pr oductis}stictsheitie gﬂ'a@mnﬂ shasneddpoataviEwngtibenciconpenehtiyhdrs eliget
conbi nations that have similar or inproved performance benefits wth

reduced pegatdivQckiRachs «ofLA06] oMoyl pheasl andraodeaiphangtacanide
produced by ‘the fol |l owi ng steps: propylene oligonerization anJ separation

of propylene i dRlmands Leky *@ﬁ@fmw@a@q @Q%@ig%tkﬁﬁﬁﬁk%&%ﬁ h «R&QB&‘:&@Q@
trimer a d separatlon of nonyl phenol, or phenol al kylation wth propyl ene

tetramer %?‘3% zﬁE 14odaay, JP;;D “Q ith Igﬂéa J@{&Qﬁ L\B\Q?% g%@ ed
from prop “&n raner been W d used 1 ri can dF

industry. A tet rarrg s .ahighly b n,(;he ain of 10 carbons. with a
hi gh degﬁ‘@?“‘%ﬁ HECRP! By aah R ERGET npde ¢ S5t 1TL o Uit 0GRl e
conpatibility with other oil soluble Jubricant additive conponents.

tetramer SPEPEIEE: a ScEEMEE FerE Vet SFIHVE & HEner Bt tipdure @é‘wbﬁéﬁél
derived frquropyl ene tetramer is primarily used as an internediate in the
product i cariefd Baeh mrineend Brakgbisifeatdrig v & ancismppiiytegatupodedioal |y |
phenate detergents. To a | esser degree, these branched phenate detergents
have enplsdyedesnduldegtiee ods, dmmeeaﬁ oliéfind f000Hndk SsteRatentTApplsikgat i on
Publ i cati on No. 20070049508 ("the ' 508

degree, these branched phenate dotergents bave amployed sowme degree of Bnoar olefin

{07 U8, Patent Applicstion  Publivation No, 200700489508 (fthe 308
appdication”) disclosex 3 lubvivating off composition containing (3} ol of hibricating
visgosity, snd {b) a detergent containing an unsulfuvized alkall or alkaline carth metal salt
of a reactien prodoct of (1) go clefin having af feast 10 carbon atoms, whereln greater than
S0 mole ¥ of the olefin s a Honear Cue tov Cse nealphs oloflin, wherain less than 10 mole %
of the olefin iz 8 hosar olefiy of foss thay 20 carboy stomg, and wherein less than S mole
W of the olefin i3 branched chatn olefin of 18 carbong or leey, and () a hvdroxyaromatic

cotppound.  Comparaive Bxample O in the 508 gpphication discloses & branched

periadecyiphenol ealofum sait prepamd by slkylating s phened with 8 branched chain Oy
to O nlefin derived primarily from propylene pentamsr. However, the “508 applicstion

disulosss that the branched pentadecylpheno! calotam salt of Comparative Example © was
ineffective in preventing endocrine disruption effects.

HHHISY LLA. Patent No.o 3510043 (Uthe 43 patent”™) discloses 8 lubricaiing off

additive conlaining {3 an alkaline carth metal salt of 8 sulfiviesd monvalkylcatechol



application") discloses a lubricating oil conposition containing (a) an oi
of lubricating viscosity, and (b) a detergent containing an unsul furized

al kal i orweal2kaldimezdearth netal salt of a reaction produecTafS2¢oopsasl ol efin
havi ng at | east 10 carbon atomnms, wherein greater than 80 nole % of the
olefinis alinear C20 to C30 n-al pha olefin, wherein | ess than 10 nole %
of the olefinis a linear olefin of |ess than 20 carbon atons, and wherein
|l ess than 5 nole % of the olefin is branched chain olefin of 18 carbons or

| ess, andifi2)ira dwidbbx yaifomeatli cowaipoundhaelColipaidt ipuenEkanpt 6ok thire ' 508
application discloses a branched pentadecyl phenol cal cium salt prepared by
al kyl at i nge :ipheadhonbiibyiaabaanches: ehaki 6 tasGuokeld audeniyeddpsigrarily
from propyl ene pentaner. However, the '508 application discloses that the
branched peptadesyl-eRenakaGak el Mm.Sal &1, Cormatati Me ;@@?wp%«e%s AS: in
ineffective in preventing endocrine disruption effects. [00 81 U'S. Patent
No. 5,510y, 043 (el e, Ng&éli%xip AHRNAL 1 ) G 1&2}%»8&%? *‘ﬁtf by éﬁ:ﬁ‘%ﬁtc'f N8: Qe %ds%'xpthlo\ée
containing (a) an al kaf'ne earth metal salt ‘of “a SUrturize
nDnoaIkyLﬁ@QQcholderivative and (b) a sulfurized nonoal kyl cat echol. The

' 043 pat €& “further discloses that the sul furized nonoal kyl cat echol can be
obt ai ned ul furizing an _al kyl ation product of a catechol produced by
reacting E§4¥‘%§§t echolll il EF R ColeFE VHIGUERPRECS Pragyreme péht wrefori wothe
presence of a catalyst. There is no disclosure in the' 043 patent of

endocr i névigicgrupei shmppdendhaigooopxinbit pylogasi faplegor effgdvel op i nproved

| ubricating oil additives for use in lubricating oil conpositions that do
not exhi bit endocrine disruption effects.

SUMMARY OF THE INVENMTHN

18016 o accordance with one embodiment of the present Invention, there is
provided an overbased salt of an oligomerized alkyihedrexyaromatic compound, wherein
the atkyl grovp of the glkylhydroxyaromatio compound ix dentved from an olefin oiixtwe
comprising propyiene sligomers having an initial boiling point of gt lsast about 19370 and
a final boiling poing of no moere thaa about 325°0 as nisasuwred by ASTM D86,
TR In sccordsnee with 2 sccond embodiment of the preseni Invention, g
process for preparing an overbased salt of an oligomeriesd  allovihydrosysromatic
gomponnd, the process comprising the steps off

{a) alkyisting a hydroxyaromatic compound with an olefin mixture comprising

propylens obipomrs having an initlal bolling point of at legst abowt 195°C and 2 final
buoiling point of no more than about 325°C as mwasured by ASTM D&, o provide an
alkethydroxyaromatic componnd;

{b} neutralizing the alkylhydroxyaromatie compound of slep (2) 1o provide u salt of

the alkvibvdroxyaromatic componnd;

Ly



SUMMARY COF THE | NVENTI ON [ 0010] In accordance with one enbodi nent of the
present invention, there is provided an overbased salt of an oligonerized
al kyl hydrwgyaroormeg2oc conpound, wherein the al kyl group ®CTiUse009/052281

al kyl hydroxyaromati c conpound is derived froman olefin m xture conprising
propyl ene oligomers having an initial boiling point of at |east about 195C
and a final boiling point of no nore than about 325C as neasured by ASTM
D86. [0011] In accordance with a second enbodi nent of the present

i nvention, a peociessushumptiepaiti righamiigverbasedysald ciofpoand alli ganérni zed

al kyl hydr oxyaromati c conpound, the process conprising the steps of: (a)

al kyl at i pgaddy sitoxyandipikacoapabndowdbna @l-gfdundnagt ure conprising
propyl ene ol i gomers having an initial boiling point of at |east about 195C

and a final begj bﬂgl@gkﬂihcoiaiz:”@s aRr Qidonam, @?QH&E@%@&;@%&@;@SMP@; Y KAST'V'
D86, to provide an al kyl hydroxyar omati c conpound;” (b) neutralizing the

al kyl hydrgéygtr ORRLL G 80”3?1%“89@*?1\)& &R: (@) 40 «w%%h‘?ﬁada s,\a,l} rﬁQ wtnh»%wm

al kyl hydr romat’i ¢ conmpound ollgoner|2|n
aIkthydrgr% vﬂatlc conmpound of step (b) to provide a salt of an
ollgonerl oy yl hydr oxyaromati ¢ conpound; and (d) overbasing the salt of

the olig rlzed al_kyl hydr oxyar. matlc nd of step (c) to pravide the
overbaseg(TEi it of. W‘\e‘*%?}’id’dB“‘r?er“i od A kﬁl‘%%ﬁw& Omats dv‘“(‘:?ﬁi’mé%‘f‘r‘éfm“ R

tubricating ol compositicen i3 provided which comprises {8) 8 major amowy of g oil of
ubrivating viscostty; and {b) an overbased xalt of an shigomernized alyibhvdrosyvaromatis
sompound, whoretn the alkyl group of the alkvibydroxyaromatic compoond &5 derived
from an olefin mikiure comprising propyiens oligomers haviog an inBiial boiling point of
at feast about 19570 and a finad bothng point of no more thae abost 335%C sy measured by
ASTM DR,
10613} {n accordance with a fowth embodiment of the present invention, there is
provided @ method for redecing the endoerine disrupting properties of a lubsicating ofl
covnpasition on exposare to manunals, the method comprising adiing s overbased sali of
an ohgomerized alkylhydroxyvaromatic compound, wherein the alkyl group of the
atlythydrexvarmnutic compound i derbved from an olefin mixture comprising propylene
oligomers having an inital boiling puint of ot least aboat 185°C and s final boiling point
{ne more tan about 3255 as meazured by ASTM D86, to ¢ hubvicating oil composition
comprising a major amount of an oll of lubricating viscosity,
HES B In avcordanee with a fifth embodimeret of the prosent invention, the use of
an ovesbased salt of an oligomernized slkylbydroxyaromatic compound, whereln the alkyl

group of the alkyihydresyarowatic componnd f derived fom an olefin mistwre

&



[0012] In accordance with a third enbodi nent of the present invention, a

| ubricating oil conposition is provided which conprises (a) a nmajor anpunt
of an oi Iwof2oloubus2eati ng vi scosity; and (b) an over base@#C3alSLooof0522R1

ol i goneri zed al kyl hydr oxyaromati ¢ conpound, wherein the al kyl group of the
al kyl hydroxyaromati c conpound is derived froman olefin m xture conprising
propyl ene oligoners having an initial boiling point of at |east about 195C
and a final boiling point of no nore than about 325C as neasured by ASTM
D86. [ 00i8ppharacogrianceewith faviguntirtienbokhnmrt! diat fdvet gresBRTC and
invention, there is provided a nethod for reducing the endocrine disrupting
properti estef hailigbrdieati AG Wik [RQMRESI IO 08 BxpeSUNe RATRBRE S sthe

met hod conprising addi ng an overbased salt of an oligonerized

al kyl hydr,@xy.as qg{aﬁlz@h&@mguﬂxﬂw\%&&% dchabdey b HRHPAR ek NE an il of
al kyl hydroxyaromati c conpound is derived froman ol efi n m xture conprising

propyl e”%t%?!wﬁ&“?;’lémﬂa‘sz“@a ?Qﬁ:’x)g&l Lt :%d Q‘?’* }L%é{:?qgr% At éﬁ%&tui"-h g@ﬁ&t‘ 195C

and a fina T1ng poi nor e abou ASTM
D86, to ubri ¢ Conpos ) maj or amount of an oil
of |ubri C%ltti {“ ?ié‘ongi‘“ ‘j‘m’f?f‘n?‘ c*é%ﬁ?gan‘é’é‘ ? fa fifth enbodi ment of
t he presggq nvent| on, e useﬁ of .an overbased sajt of an oligonerized
al kyl hyd Eéy Fomat 1S i h BB FOHEISEI Y PGBt BT eptgl the use of

al kyl hydr oxyaromatic conpound is derived froman ol efin m xtur ecorrprl si ng
propyl enérofisguned saliavi #Y dreonhiepdlalibdphiay pbeatt g atcyl euger abode 195C
and a final boiling point of no nore than about 325C as neasured by ASTM
D86, as ahlyihydroxyarnmatic pompound is derived from an olefin mixture compriaing propylene

pentamery having an initial bolling point of at leant gbont I95°C and o final besiling point

of no more than about 32570 as weasured by ASTM DG, as an addifive in s hubricating

oil composition comprising & major amennt of an ofl of lubricating viscosty fiw the

purpase of reducing the endocrine disrupting proporties of the lobricating ol composition

Of eRpOSWE 1 mammals 1 provided.

UGS The overbased salt of the cligomerized alkylhydroxyaromatio compound of

the present dnvention way defermined 0 be sulslantially free of endocrine disnuptive

chemicals when the effects were quantified n an iact juvenile feranie rat. Avcordingly,

the overbased salt of the oligomenved alkyvthydroxygromatic compound of the present

uyvention cap advantagenusly be smploved in compositions which reguive endooring

oruption effects when sxposed to marmals,

DETALED DESCRIFTEN QE THE PREFERRED EMBODIMENTS

[T The present Invention is directed o an overbased sall of an olipomerized
alkyihydroxyaromativ compowrd wherein the alkyl group of the alkyihydroxyaromatic



additive in a lubricating oil conposition conprising a major anount of an
oil of lubricating viscosity for the purpose of reducing the endocrine

di srupti nyoppopaug2ves of the lubricating oil conpositi oRCBUISRONPOS22BE t O
manmal s is provided. [0015] In accordance with a sixth enbodi ment of the
present invention, the use of an overbased salt of an oligonerized

al kyl phenol, wherein the al kyl group of the al kyl hydroxyaromati c conpound
is derived froman olefin m xture conprising propyl ene pentaners having an
initial bkonliveg! pointvedfireat ah edsin about deGEsapdvarficmaliipendrs hgvipgisnt of
no nore than about 325C as neasured by ASTM D86, as an additive in a

| ubri cat ii@g:OhdiiOARAOSHL A ORSCHTR 18I 00nd R} 0 bR Whtn: 0f n@Mod thadbibow

| ubricating viscosity for the purpose of reducing the endocrine disrupting
propertiessqf 41 he.dubri.catirpgnei | conposition on exposure to manmals is
provi ded. [0016] The overbased salt of the oligonerized

| kyl hydr, t it compaund: af. t he. pr. L DVENLi ap. was. del ermined to b
al xy?! ny rgge??%@r oma IE@%&?%EE%&QQ!E}% the RRESS G wh&"&&% Ng\h‘e{"ﬁﬁ\tﬂgi gc{ntﬁ?egﬁﬂ 0 be

substanti free o ocrin€ di sruptive chem cal's S were
quanti fi ed ‘§i~‘>ﬁ%§ ) intact juvenile female rat Accordingly, the overbased salt
of the ol'F§6ieri zed al kyl hydr oxyaromatic conpound of the present invention

can advagﬁ@gﬁously~§§?gpgﬁg§§d i n conpositions which require endocrine
di srupti dWERf ect s MM E44%8ed to nmanmal s. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBCODI MENTS [ 0017] The present invention is directed to an
over based®&dilt of axi wlilderen hedollowing terms have the following meanings, wiless
sxprossiy stated o the contrary:
{80211 The term “endoorine disrupier” as wed herein 13 a compound which
disrupts normal regulation of the endouring systemy in particular, the endocrine system that
regulates reproduciive protesses.
{2 The torm "Hme” g5 ased heveln refers to caloium hydroxide, also known as
slaked Hme or hydrated Hime.
EDRY The term "Total Base Nomber® or "TBN™ a¢ used herain refors 1o the
avount of base equivalent o milligrams of KOH tn 1 grame of ssmpde. Thos, higher TBN
numbers reflect more alkaline products, and therefore a groster alkalinily ressrve. The
THN of ¢ sample can be detormined by ABTM Test Neo, DIB% or any other squeivalemt
procedurs.
{24y The overbased salt of an oligomerized slkythydroxyrromatic compound of
the presend invention gan be oblained by {a) slkyvisting & hydvoxyaromatic compound with
an olelin nuixtues comprising propylene cligomers having au initial botling point of at legst

about I83°C and a final boiling potnt of oo more than abowt 325°C as messured by ASTM

86, w0 provide  an alhylhydroxygromatic  compound, (O neutrslizing the



al kyl hydr oxyaromati c conpound wherein the al kyl group of the

al kyl hydr oxyar omati cconpound is derived froman olefin m xture conpri sing
propyl enewol2oparres2e having an initial boiling point of a&cTiusasw/ostzeut 195C
and a final boiling point of no nore than about 325C as neasured by ASTM
D86. [0018] Prior to discussing the invention in further detail, the
followng ternms wll be defined: [0019] DEFIN TIONS [ 0020] As used herein,
the following terns have the foll ow ng neanings, unless expressly stated to
t he cont rdnyhyO02dindhectigomd ehsog fiine pdivsdwuptar & és sligfddherveinmitic a
conmpound whi ch di srupts nornmal regul ation of the endocrine system in

par ti cul awpt-hel endogthe ey shemiitdial: £RgllatestepiodusidNig Jregesses.
[ 0022] The term "I'i me" as used herein refers to cal ci um hydroxi de, also

known as slakeddi sBondavdrat el 0B [Q083He I Q’@ e Mg Qb %Ler@%@&; Nunber
or "TBN' ‘as used herein refers to the anount of ase equi val ent to

m 11 granmg, ofr KOH, i;z%n%r%@g} ﬁfiixxsﬂmp\(l‘&mh];gus:’m:*%t Rer, r}_IJ# i"!”?!eé%v{d%f

more al ka |ne pro ucts theref o greater al ka y reserve 1"I‘he TBN

of a sampl e t er.m ned any ot her
equi V:J gg“”é?%“@é‘dﬁ g%‘ 6@3&“ “iy“ ﬁ\?é%whé§éﬁm§?‘f‘imc? Emé\‘ﬁsol i g)c/)rrerl zed
al kyl hydr{&ﬁ I’OTTB.'[I C ?und of

n o mwa progesses for proparing overbased salts of an oligomerized
alkyihydroxyaromatic compownd, except for the use of the ugh tmtial bodling point
propylene oligomers, are well known and any kuows process for muaking overbased

oligomensed alkvihydroxyaromatic salis may by smployed bhersin, For example,

bed

o

representadive processea for propacing sueh salis include ULS. Patent Mos. 3,178,368 and
3ERLA0T whach disclose overbased sulfurized alkylphenates, LS, Paent No, 3429812
which  discloses  overbased  sikyiphenoVemaldedvrde/duminoalkane  condensation
modoets, and UL Paterg Noso 5281346 and 3,438,793 which disclose neutmalized
altkylphenol-glvoxyhe acld oligomers that may also be overbased, Accordingly, the seps
employed  In the process for meking the overbased salt of sn oligomerized
alkylhydroxyaromatic compound of the presadd invertion ave within the purview of one
skitled in the art,

{8826} In step {a), a hvdroxysromatic conpound is aliviated with an olefin
waxture containing # logst the propyiens oligomers. Usefud hydroxvaromatic corapounds
which may be alkylated flude mononuclesr monohydrony and polvhvdroxy Co to G
aromatic hydrovarbons having 1 to 4 hydrory groups, and preferably 1 1o 3 hydeoxy

groups.  Suifable hydrooyaromatic compovads include phenol, catschel, resorcinol,

b

@



the present invention can be obtained by (a) al kylating a hydroxyaromatic
conpound with an olefin m xture conprising propyl ene oligoners having an
initial beol2orogipspnt of at | east about 195C and a fi nalPClhaiskéoa®s32ei nt of
no nore than about 325C as neasured by ASTM D86, to provide an

al kyl hydr oxyaromati c conpound; (b) neutralizing theal kyl hydroxyaromati c
conpound of step (a) to provide a salt of the al kyl hydroxyaronmatic
conmpound; (c) oligonerizing the salt of the al kyl hydroxyaromati c conpound
of step @Eh¥rohioinpnavpdegaldalktssof, an obd démesid ecixalrdy nyerfox yar prbiticd
conmpound; and (d) overbasing the salt of the oligomerized

al kyl hy dnoxyaranBidic «soppounda ehastep (c) to provide the overbased salt of
the ol i gonerized al kyl hydr oxyar omati ¢ conpound. [0025] |n general,

pr Ocesseiﬁé pr epani.nG.oveihased: salt:s. 0k <aai§ka94)i\9s9(@§£§ &%:p&m d containg
al kyl hydro romati c conpound, except fof the usé of the high initial

o S AR AT A O S RS B

meki ng overbased OIferi ze

herein. Fkor, exanple, representativ es_for af i ch salts
Mreruge 0 SERTE RS REN M baRl S5 R0 R bl BRLH 08, BEE" 08B osca
sul furized al ky U S Patent No, . 3,429, 812 which, discl oses

nat es
over bas eéfﬁ&‘f“ﬁ‘)‘ﬁl“b‘*ﬁéﬁ‘bp?‘ PEERACIENY e AT nda ﬁ‘éﬁ%‘w(&%‘ﬁﬁé‘ﬁsﬁéi&ﬁbrﬁﬁbiﬁoﬂﬁ and
U.S. Patent Nos. 5,281,346 and 5, 458,793 which disclose neutralized
al kyl pheﬁ@lmagw@wbéi%b ad gFol iig@n@&hsr ehbtd iyt dhs propelooy efibesed . have aa
Accordingly, the steps enployed in the process for making the overbased
salt of amtial hgomepizedt al kylt hgpdmokat omatdssued ool éhén presenitar
invention are within the purview of one
smbodiment, the propyiens cligomers have an inttial bailing point of at least about 220°0
as measnrest by ASTM DES. In still vot another embodiment, the propylene oligomers
have an inttial botling peint of at least about 225°C ax measwed by ASTM DE&, In sl
another ambodiment, the propylene oligomers have an inttial boiling point of at feayt abowt
23070 s measwrad by ASTR D¥s.
RUEPAY inone gmbodiment, the mopylone oligomers have o final boiling point of
no more than abont 300°0) s megsored by ASTM DE&. o another smbodiment, the
propylene cligomers have & Hnal boiling point of no more than abowt 280°C a3 mwasured
by ASTM D86 In yet another srubodiment, the propyiene oligomers have a fival boiling
podnt of no more thaw abowt Z80°0 sy messered by ARTM IB&. Any combination of the
foregoing nitial boling puints and final boiling poirds for the propylene oligomers are
sontemplated herain,
A The propylene oligemers are comunercially avatlable from such sowrges as,

tor example, Chevron Gromte Comgany LLC and Fovonbiobil, or can be prepaved by auy

method known i the art. In a particubarly prefecred embodinent, a procesy for preparing

10



skilled in the art. [0026] In step (a), a hydroxyaromatic conpound is

al kylated with an olefin m xture containing at |east the propyl ene

ol i goner swoLssfuks2bydr oxyar omat i ¢ conpounds whi ch may becalusgéoansrtsi ncl ude
nononucl ear nonohydroxy and pol yhydroxy C to C30 aromatic hydrocarbons
having 1 to 4 hydroxy groups, and preferably 1 to 3 hydroxy groups.
Sui t abl e hydr oxyaromati ¢ conpounds i nclude phenol, catechol,

resor ci nol , hydroqui none, pyrogallol, cresol, and the |ike and m xtures

t her eof . aw,pﬂeﬁéma@ﬁ hm@ﬁdkymmmmatu@daonbmundﬁﬁwmampﬁenaiaq#ﬁeﬁﬁ$pﬁhm
olefin mxture for alkylating the hydroxyaromatic conpound contains at

| east prapyd enecedd:goseranhayisg ag, it tijak Sokbhkag peinbubbcatrdeast about
195C and a final boiling point of no nmore than about 325C as measured by

ASTM D86 .1 1L¢Hm@ﬁ@s§§\ﬂbgg‘kgﬁm diddR@eBr 9PY) eneaghi qwmrsvhﬁm ansknktd alyg
boiling point of at [east about 200C as neasured by ASTM D86. I'n anot her

nmbodi tgants |, e 15!
Censt apoiltoec TRPXLERRAE & %%%Tﬁh“%ée & el LR RO Bl

propyl ene QLI rs. - ol ai.nt, of at.leas 3about 220C as
measur ed By A $rr§ 563“‘(?7& h mﬁfﬁggfﬁ i?i%é‘ﬁﬁom‘%eff af? et #‘O R

ol i goners h?ve an initial b0| i ng poi nt of at,|east about 225C %@ 2asur ed
by ASTM BEBY i STInEnf g e iBba SR theSpHERY! Smevd) Fgsierethave an
initial boiling point of at |east about 230C as neasured by ASTM D86

[0028] | wrentésrembisarsent de OHEYPBBYEEREs ST ST HavE £ obiwakh s PiHg

poi nt of
of low meleoniar weight propylene oligumer such gs propylene Wimer or teframer ss long
as the inttial betling point of the miixture of propylone oBgonrs i at lowst showt 185°¢C.
a3} Generally, the olefin mibxture will contain 3 major mount of the propyiene
oligomurs dizoussed hereinabove.  However, a3 one skilled in the ant will readily
appreciate, the olefin mixture can contatn other olefins, For example, the other olidine that
can be nsed i the olefin aixture wclnde linear olefing, ovclic olefing, branched olefins
gther than propylens cligomers such as butviene or isobutylens sligomers, arvialbvienes
and the Bke and mintures thereof, Sullable lnear olefing include -hexene, Lononene, 1~
deceng, Dedodecane and thy like and mixtures thereofl Fspecially suitable Haesr oleflos
are high molecular weight normal alpha-olefins suck as Uy 1o Gy normal alpha-olelins,
which can be oblained from provessey such as sthylene oligomerization or wax sracking,
Suttable cvele olefiis include cvelohexene, cyclopentene, cvclooctene and the Hke and
nuintures thersedl  Suitable branched olefing include butylene dimer or trimer ov bigher
nrdecular weight fsobulviene oligomers, and the Bhe and mibqwes thereof  Sutiabie

aryialkylenss inchude styreve, methy! styrene, 3phenylpropene, T-pheonyl-2-butens and the

fikeand mixiures thereof



no nore than about 300C as neasured by ASTM D86. In another enbodi nent, the
propyl ene oligoners have a final boiling point of no nore than about 290C
as measurwo 2b1/A8edM D36. | n yet anot her enbodi nent, thePprapsgéons2281 i goners
have a final boiling point of no nore than about 280C as neasured by ASTM
D86. Any conbination of the foregoing initial boiling points and final
boiling points for the propylene oligoners are contenpl ated herein. [0029]
The propyl ene oligoners are conmercially available fromsuch sources as,

for examjt@siiChevr onkGrom té UCohpanyvditu@aan dodrxoenMeblil the edefoamiberepirepar ed
by any nethod known in the art. In a particularly preferred enbodi nent, a

process fiefcrplieparibdglng pr ppykere ki gonRi®: dhdfs CaRche . usRdoh RakRLS
i nvention enploys a |iquid phosphoric acid oligonerization catal yst, see,

€. g., theliauidphesphonil 6cRchdaeabal-nzatREARKBNE, L GONRNLAAL QR -
processes disclosed in U S. Patent Nos. 2,592,428, 2,814,655 and 3, 887, 634.

The propyl.eng:0 &&%ﬁgEé?w?sr%}f&y&QmQ@ Exs‘?&z?ﬁ&ar%n F%hg%&zlié’a %8\%%&{%;:%@&%%? %%g@ n

about 20 Wt.” % an erably no nore about 1 ower
carbon nyrber, of propylencoll doner . and essentiably. no sl aal fl.cagt, amount
of Iess thAR EE2°PPBPYTera bl JORBr e opy T En 8o GOMEFEC BRBISo S
herein y cont ai n\an%‘éa unt of | ow nol fgul ar wei %ht propyl ene ol i goner
such as ”E‘-f“’t‘jﬁy‘iﬁé?ﬁ@”f“r‘“? PHGH® Pt AP A G astEHE i BUAFNBORFFRgPBoi nt
of the mxture of propylene oligoners is at |east about 195C [ 0030]
Gener al | preitgee greR itAshiatelye fwkie coneabnt % negerabmurmm dfolehangridgy| ene
ol i goners di scussed herei nabove. However, as one skilled in the art wll
readi |y {(Fhiladeiphia, Pa}.
B33 The reaction conditions for the alkvlation depend upom the type of catalvst
used, and any soitable set of reaction condiiiony that result in high conversion o the
alvythydrosyaromatic prodect withewt  unaccepiable amounts of cracking can bhe
gmploved, It a preferred cmbodiment of the nvention, the alkvibydroxyaromatic
compound that Is the produet of alkyiation contains oo more than about 10%, preferably
ne mroes than about 396 of alkyihydroxyvaromatic In which the alkel groap s Ci oy hess,
Tepiowdly, the roaction temperature for the alkoylation reaction will be in the rangs of about
22°C 1o abowt 2H07T and preferably from abowt 83°T {o about 133°C. The reaction
pressure will generally be atmwspheric, slthough higher or lower pressures may be
employed. The alkylation process can be pragticed in a batvhwise, sontinuosuy or semi-
contiwuous pamner, The modar ratio of the hydroxvaromatic sompound 1o olefin misture

is rormally o the range of about 10T to ghont B8, and preferably will be in the range of

about 801 toabont 301

L S



appreciate, the olefin m xture can contain other olefins. For exanple, the
other olefins that can be used in the olefin m xture include |inear

ol ef i ns, wocbiowied2ef i ns, branched ol efi ns ot her than prepyluse@onsizgoner s
such as butyl ene or isobutylene oligoners, arylal kylenes and the |ike and
m xtures thereof. Suitable linear olefins include 1-hexene, 1-nonene, 1-
decene, 1-dodecene and the like and m xtures thereof, Especially suitable
| i near ol efins are high nol ecul ar wei ght nornal al pha-ol efins such as C16
to C30 nds#®] al phatel gfyiasyn whaktd ecan kecobtdionedefiranaphecesses: sfieh as
et hyl ene ol igonerization or wax cracking. Suitable cyclic olefins include
cycl ohexenBRenCHal-BpenEeNe 16YLLOAGE 8NGealdrdRerdntdte @RthoihXHE 6B bhereof .
Sui t abl e branched ol efins include butylene dinmer or trinmer or higher

mol ecul arm.%@rxgh%‘“ﬂﬁﬁ%%&'wggr!ﬁ?i‘v@kk@a%?is RAght he 1ike and m xtures thereof.
Sui tabl e aryl al kyl'enes 1’'ncl ude styrene, nethyl styrene, 3-phenylpropene,

2-phenyl -gehytene apd the Like and o xtures thereaof, [,00311 Al kylation of
Sgiil%ip' . Q.ﬂ;q it A& ﬁglﬁ\% f E t’ﬁ%’e ovlﬂ’éggl%ﬁ %‘%Xﬁuitri%’[li ggégﬁg(gﬁ% 2l

the hydr omat i ¢ *conpou _ arf’y“carried
out in the presence of an %{gf’yl ation cata g{seful al .kT)é'l atigon cat al ysts

| %/}st :
. SOOI - o) 2 IR 393N, oogeentioma FOHBaIGN . ST EAN AL RS .-
i ncl ude L8PSUEET 68 Wl POREE &% riPFUBIBRet RARBETP oni'oPEeIS, SHEaci di c
mol ecul ar_si eve catal ysts. Suitabl VeA‘Levyi s _acids include al um num
trichl or PYEESEEHPBRUE FPRPOSE g ESEA BOROR® FRPFIUSPPYE conpl exes, such as
boron trifiuoride etherate, boron trifluoride-phenol and boron
. - R 0 TN, 5 S . P SIS 3 TS T TR R o § S . £ s

trifl uorii8&Phosphdrrciael droguittabkexkpiivdraeivgsatin ctarianrielss iphoat ed
acidic ion exchange resin type catal ysts include Anberlyst 36(r), avail able
f r om RohmitatiedHass HyRhixvadelgghicanmpRand primerily in the ortho and para positions.

0836} The alkythydroxyaromatico compownd thus ebiainest can then be contacisd

with & metal base under reactive condifions, preferably in an insxt-compatible lguid

hydrocwrbon diluent to provide g salt of the alkylhvdroxyavomatic vompomnd,  Pretorably,

the reaction is conducted vnder an inert gas, typivally nitvvogen. The mets! base may be

added gither i a single addition or v a plurality of additions at istermediate poinis during

the reagtion.

837} Suitshle nutal basic sompounds nchude Tovdroxides, oxides or alkoxides of
the metal such as (1) an slkall or alkaline earth motal selt derfved fom a owial hase
selected frony an alkal hydroxide, allkall oxide or an alkell alkoxide, or 2 an alkalineg
sarth metal salt derived from a melal base selecied fromn an alkaline earth hydroxide,
alkaling sarth oxide or slkahine canth alkoxide, Representative examples of metal basic
sompounds with hydroxide Rmetionality include Uthiom hydroxide, potassham hvdroside,
sodinm hydroxide, magnestinn hydroxide, cslolum hydroxide, bartum hydroxide and

alomdrm hydroxide, Reprosemtative examples of metal basic compoeands with oxide

functionality include Hihdum oxide, magnesim oxide, caletum oxide and barium oxide.

9...‘
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[0032] The reaction conditions for the al kyl ati on depend upon the type of
catal yst used, and any suitable set of reaction conditions that result in
hi gh conweo=20mm18829t he al kyl hydr oxyaromati ¢ product w t iroWfUSVQROERBt abl e
anounts of cracking can be enployed. In a preferred enbodi nent of the

i nvention, the al kyl hydroxyaronmatic conpound that is the product of

al kyl ati on contains no nore than about 10% preferably no nore than about
5% of al kyl hydroxyaromatic in which the alkyl group is C or |ess.

Typi cal | Wrefthély dachiahbdsenpet atwakdsh dydtchelcaickyilsatol @n hredoty semvniiddeebe i n
the range of about 25C to about 200C and preferably from about 85C to about
135C. Theangeaghikens, BHESSHLE:, wiibhimgenesal |y be atnospheric, although higher
or | ower pressures may be enpl oyed. The al kyl ati on process can be practiced

in a bat g&m se, Corﬂs%nus@y@mgmﬁm LROLNUQMScBRNREY . Iha MBlar f@ti @eof the
hydr oxya OITB.tIC conpound to olefin mxture is normal 'y in the range of

about 10:. & 0&8%%{01'{%%& mm@f!% ipf\ek [ RARLY Wl Lo G, {;}mﬁ@,&é&@{‘gﬁsn{?f r@z’%“t 5:1

to about e al kylation™ eactl on my be neat  or
the presence of a_.sol.vent, inert to the reaction of the = .
hydr oxyaﬁﬁh&t‘iﬁé“‘ ﬁ‘pbund Qﬁd“*t ﬁ%‘E‘G‘F‘&‘ﬁ R by & “’ eﬁﬁﬁ*oﬁ‘é' e 4 Bi cal
sol vent is hexane. Upan orrpl eti on of the reactl on, the desired

al kyl hy dPERyaFD et es bt kn B 55 Fabedic i hgEoietts Bifhrmixtues
techni ques. Typically, excess hydr oxyaromati c conpound is distilled from
t he reactiﬁwm‘**pr oduct. [0035] The al kyl group of the al kyl hydroxyaromati c

conpound is typically
18839 The salt of the alkythydroxyarornatic compound i then oligomerized o

provide a sall of an oligomerized alkvihydeoxyaromatic compound.  In thoory,
aputralization ean be cowdected @8 2 soparale step poior R cligomerization, but
neytralization and olipomerization can he caried out together i a single proceas step.
Where the noutralization is conducted as a scparsie step, both the neutmalization ad the
subsequent oligomerization slop are gonducted under the same conditions as set forth
above,

18048 in one embodiment, oligomerization can be carried out by contacting the
salt of the slkylhydrexygromatic compound with 7 sulfiy source optionally in the presence
of an oligomerization promoter.  Any sullable sulfie source can be ased for the
oligoenerization slep such as, for example, clomentad splfr, hydrogen sulfide, sulfin
dioxide and sodivm sulfide hydrates. The solfor can be employved either s molten sulfin
or gy @ solid {e.g., powder or particulate) or as @ solid suspension in a cowpatibly
hiydrocarbon iquid. A sailable oligomerization promaoter 18 3 pelyol, tvpically m alkyvhens

diol, e, cthylene glyvel. Based tm one mole of the sall of the alkyvibydroxyaromatic



attached to the hydroxyaromatic conpound primarily in the ortho and para
positions. [0036] The al kyl hydr oxyaromati ¢ conpound t hus obtai ned can then
be cont acwedowiaihs2a net al base under reactive conditi on®CTarSedoeos428y in an
i nert-conpatible Iiquid hydrocarbon diluent to provide a salt of the

al kyl hydr oxyaromati c conpound. Preferably, the reaction is conducted under
an inert gas, typically nitrogen. The netal base nmay be added either in a
single addition or in a plurality of additions at intermediate points
during t hempenet.itomeif00SH] &.Sui tiabl 6, metabiubdsy bovorpoubésationt B uddes of
hydr oxi des, oxi des or al koxi des of the netal such as (1) an alkali or

al kal i ne segethenetdl salt derived froma netal base selected froman al kal
hydr oxi de, al kali oxide or an al kali al koxide, or (2) an alkaline earth

netal saliipggri ved wdhrom@cnmi alid 1b&ﬁ§%r&@h@ﬁb@@knfﬂu@l{mﬁ weahdeaki pevealr bk,
hydrOX|de al kal i ne earth oxide or a kallne eart h al koxi de. Representatlve

exanpl es »ﬂﬂg&?&ﬂkm%ﬁ &1&?&9%“% hyd s %ké’s‘?i huRel 4 %Qﬂ%d Lhidenghipide
| ithium hydroxid pot assi um ydr i)x de SOdI um y I‘OXI rragne5| um

hydr oxi de %}’f | vé%lm“ ipﬁ% ork\ggﬁ}\e'fr a%JYE s,i a E%(iliig‘§1 m a }%{Q &m“g%?ygbi?x'o% AE ty

Repr esent

i ncl ude I|th| | QX d\ i um OXId cal Ci.um oxi de and bari.u

oxi de. Pr SFEFEBLYy ) PHEOHEN 41 OpESe G @éde}i{@f@ar wri‘»wh%m.Gdewaé%aﬁ%@ﬂs\t\ ts
handl i ng . convenl ence and cost versus, for exanple, calcium oxide, {0038]
The neut nfli&at P6HnFeAcio oM KAt b aobe Hetal hbwsal. 478 khake. Paricularly

al kyl hydroxyaromatl C corrpound is typically conducted at tenperatures above
room preferred s Zeathybhexanel. I e bengioial fo use a high moleouldar weighi alkanol in the

process because H acts as a sobvent and also forms an sesotrope with waler and henes
atfords g convement way o remove the water generated by the pentralizstion or any sther
water i the systemy, by szeotropic distillation sither after or preferably during the reacion.
The bigh molecular weight alkano!l may also play soms part in the chemical regetion
mechanism in the sense that i faeilitatey the removal of the byproduct water during the
reaction, thus pushing the reaction to the right of the reaction eguation.

10442} fo another emtbodiment, oligomerization can be cwmried out by contacting
the salt of the allvlhydrenysromati compousd with au sldehyde o oo, e, a sali of &
mthylene-bridped alkylbydrexyaromati compound. Suitalle sldehydes inchude aliphatic
aldehvdes, aromatic aldehydes, heterocyelic sldebydes and the ke and mixtures thereed
Reprosentative exaroples of such aldebvdes include formuldsbrvde. ghyoxyiie acid,
acetaldehyde,  propionsldehyde,  bugyraldehyde,  plycoxal,  fealdshyde  Zomsthyle
propionaldehyde,  Zomethybbutyraldehvde,  Jomethyvbbutyralichyde, 2, 3-dimethyl
butyralidehyde, 3 3-dimethyl-butyraldehyde, pentansl, methyl  aubstiivied  pentanal,

benzaldehyde, furfural and the like and mixtures thersefl The aldehyde may contain a

15



tenperature (25C). The neutralization reaction is carried out in the
presence of a pronoter such as ethylene glycol, formc acid, acetic acid,
and t he Iwkeosvd4sepxt ures thereof. [0039] The salt of tIR€T/US2009/052281

al kyl hydr oxyaromati c conpound is then oligonerized to provide a salt of an
ol i goneri zed al kyl hydroxyaromati c conpound. In theory, neutralization can
be conducted as a separate step prior to oligonerization, but
neutralization and oligonerization can be carried out together in a single
process stigpitsherant hesinautr btdraatl brlops:. condyct ed! dls: dlsepakatesstep,
both the neutralization and the subsequent oligonerization step are
conduct edibngen: Hhe Sanke congit p:ons WsSrcsglod divdirabovie, :i{ifQ40]s dinsone
enbodi ment, oligonerization can be carried out by contacting the salt of

the al kyl;hydiQxyak0nBie EORRUAdr Wiy SUL LUE LSOURGBAPLEAR AL LY b Biet he
presence of an oligonerization pronoter. Any suitable sulfur source can be

used for ,he.ol; B hZald 0B, SLeRsUeheasy «f Qhtxail 8ol emental, sulifur,
ab Iy i,?,a | GRUES L Zatd :@x&aa@ﬂri%:ﬁ!;ﬁ 2l sgx &ﬁ‘rge gvachamental, sul

i
hydr ogen Sul tide, ‘sulfur dioxide a odi'um sul ydrates. The sul fur

can be enpl.oyed either as.olten. sulfur or as .a.salid. (e Hes  powder..or
part i oul apesBre BL O o PR b AR Shine e ERHBPR St P PR TRl o
suitabl e oligonerization prompter.is g polyol, typically an alkylene diol,
0. 0. , et RYPERETSHScoll NOBEEGl B AOIG BF The B el dirlpaes 1o e Ste
al kyl hydr oxyar omat i cconpound, typically about 0.5 to about 4, and
pr ef er ablWEy scabaideoing.o Hapster. Suws | lsgnaclydr palptiopempsige be empluyed

such as formalin solutions (agqueous selutions of frnaldehvde, sometimes In methanol, In

3%, 44%, or %% Boraldehyde concentrations are cowomondy wsed Pormsy or

fonmaldehyde in an aqueows sohution. Additionally, formaidehyde is also available as a
RBS
100434 i another cmbodinwg, oligomerization can be caried owt by contiting

the salf of the alkythydroxyaromatic compowd with an aldehyde and an amine sowee in g
well-knosen Maroich reaction. Saitable aldehydes include sny of the aldehydes discussed
hereinmbove,  In ong embodiment, the amine sowrce comemplited hercln i an aming
which containg an anune group chavacterizoed by the presence of at Jeast one aclive
ydrogen atom. Such amings may contain only primary aminoe groups, only sscondary
aming groups, or both primary and secondary groups. The amane may e & mono or
podvamine. Ropessentative examples of wsefd aming compoundy inlude MNemethylamine,
Negthylaming, Men-propylamine, N-sopropy laming, MNeovbutvlaming, Neisobutylaming, N-
sso-butylavnng,  Dlierbbotvlamine,  Neo-peotviamine, Meowlopemivlaming, N
hexylamine, Neeyolohexylaming, Neoetylamine, Nedeoylaming, M-dedecylandne, N-

octadeeylamineg, M-benzvlarne, N{3phenvlethvl) aming, Z-aminosthanel, J-amine-1-

i6



[0041] In conjunction with the pronoter or m xture of pronoters above, a
hi gh nol ecul ar wei ght al kanol can be enpl oyed as a co-solvent. These high
nol ecul arwaengiti4&zbkanol s have strai ght or branched chaiPaTaiSkgoo®5228nt ai ni ng
8 to about 16 carbon atons, and preferably 9 to about 15 carbon atons.
Represent ati ve exanpl es of suitable al kanols include 1-octanol, 1-decanol
(decyl al cohol), 2-ethyl-hexanol, and the like. Particularly preferred is
2-ethyl-hexanol. It is beneficial to use a high nol ecul ar wei ght al kanol in
t he processicbelausé-(tarsvtdivasya sobirent, andNdPRsoeihonrtivadmareot r dpe-wi t h
wat er and hence affords a convenient way to renove the water generated by

t he neut rdlskzalkiigomor, Boy-dahdieriswatee ™ Nadithelayst SN-Hyn-a@eeinopt, d K-
distillation either after or preferably during the reaction. The high

ol ecul ak;Wal-ghlialkanoh.-maybah seuR, ay $eMBePRi i e Mehemieahihgact | on
mechanismin the sense that it facilitates the removal of the bypr oduct

wat er duni fdyt rb&\\(e\a}won \tﬂuﬁﬁgmil E’%{g%ﬁ‘? reRat 'mnt;%nwe gl 0k t he

reaction équation. |00 042] I'n anot her ment, ol i donmerization ¢an be

carried ou(tﬁ% d%%nt g]g ﬁ\hé 28l L rﬁhth% alkyls Wﬂa& \ngat heSIReund

with an &% eto neth ene

al kyl hydroxg}z}aronatl C»W? rlgpgnq} Swzt abl e al degﬁﬁg | nc ude aI ip a{}] é:

al dehyded&Wagheat i c ar GRS PREUENEY cl i ¢ T‘iyéfé‘é WHES he FPReCHRd

m xtures thereof. Representative exanples of such al dehydes include

f or mal defyd@ssyghyionyirc Rere’ %@%}iﬁ@h‘ya@ﬁﬁw Spivohgh a‘éhy&émﬁﬁ@yrw\ﬂehyde,

gl ycoxal , fural dehyde 2-nethyl propi onal dehyde, 2-nethyl -butyral dehyde,

3- net hyl :&Ejm operal dbtyedeine.2 oGy red vy tou tdpeing ig@hyﬂ@mmc* wricthylene tstraaming,
tetracthyiens pendarning, snd pertacthylens hexaming, o-, m- and p-phenylene diamineg,
diamine naphthalenes, Noacetyl teiracthylenepentandne, and the corrssponding frmyls,
propaowyls, butyryly, and the ke Nesubstituted compowrds, marpholine, thiomorpholing,
pyirele, pyreoling, pyooliding, indole, pyrazele, pymzoline, pyrazclidine, midavole,
imidazohing, imidazolidine, piperiding, phenoxaving, phenthizzine and thelr substingted
analogs, aud the like.
{B0a4] In g osecond mubodiment, the amine sowree 15 an amine and or salt thereotl
By "aming asid” v mesnt any ergante amd containing gt loast one primsary, seconday or
tertiary aming (N<} group and at least one aeidic earboxyt (GUDOH) group. Mibvtures of
different wmine acids san be used.  Reprocentative oampley of amine soids inchede
glvoing, alanine, beta-alanine, valing, leucine, isolegcins, phenylalanine, serine, threoning,
iyrosine,  methionine,  S-aminobexanoie  actd, prolime,  bydroxyproling,  trypiophan,
histiding, lvsine, hydroxylysing, arginine, aspartie aoid, asparaging, phoamic acdd,

ghiamine, eysteine, oystine, sthylnediamineictongcetic seid and sirtlotriacstic ackd and

other alpha-aming seids comtaining 1 o § vorboxy! grovps. Particularly prefersed wrs the



3, 3-di net hyl - but yral dehyde, pentanal, nethyl substituted pentanal,

benzal dehyde, furfural and the |like and m xtures thereof. The al dehyde may
cont ai n as0ohkstoageat group such as a hydroxyl, hal ogen, pPoirtusegensa2sad t he

| i ke so long as the substituent does not take a nmjor part in the reaction.
Preferably, the al dehyde is glyoxylic acid or a fornmal dehyde conponent.

For mal dehyde is available in many forns for exanple as a solid, liquid or
gas. Particularly preferred is parafornal dehyde (which is a solid typically
a powder zonnd hakledvipriodtc teagdptakilitly it hereguitivbhentiitef sabfous @%kdd di-about
93% f or mal dehyde). Trioxane a crystalline solid may be enployed (trioxane

i s the cubibie, hitdietwcelc {08 /8l dehyde) . However, liquid fornmal dehyde
solutions may al so be enployed such as formalin solutions (aqueous

sol uti onggmfsyf or maldehyd &g SQIRl RS Lo NRY h«m@lm N3 TR, 4 % @l Q0
f or mal dehyde concentrations are conmonly used forns) or formal dehyde in an

agueous sal-kkLen: AABLLLONAL hysdlnralaehyde 1 Absgaayallaal BeRipdufas.

[0043] In anot i ment, ol i goneri Zat I'oh Can be carried out
cont acti ng rox aromati c conpound with an aI dehyde

3 NA

and an am r\(%‘ ““ %’éﬁ%ﬁm ‘%591 % ‘Igh%‘\kﬂ ni ch reaction. Suitable al dehydes

i ncl ude 3&{ f the | dehydes di scussed herein | n one enbodlnent t he
el S

ani ne so cont enpFAtEdHer Sl B P CHACEMIRE Wh ERTEHTATRE SR NN gr oup
characterized by t he presence of at |east one active hydrogen atom Such
am nes mARERCHREREA BRFYRCHER mathyrariite AyrdapEs coRpyuse seitay Sk Woxigeoups,
or both primary and secondary groups. The am ne may be a nono or
oy borie acid, A particularly preforred oveorbasing provess is varbonation, 1.6, a reaction
with carbon diowide,  Such carbonation can be convodently effected by addition of a
polyol, typically an alkyiene dol, e.g., cihvlene glyool, and carbon dioxide to the salt of an
oligomerized allythydroxyaromatic compound.  Conventently, the reaction is conducted
by the simple sxpedient of bubbling gaseous carbon dioxide through the regetion miNture,
Excess diluent and any water formed during the overbasing maction cany be convenmently
removed by distillation sither during or after the reaction.
[T Another smbodiment of the present invention s directed to a lnbricating ol
contposition conaining at least (2} » major amount of an oif of lubricating viscosity; and
{b} an overbased salt of an oligomerized alkyvihydvoxyarematic compound of this
isvention which iy useful as a Jubiic cating ol additive, The lubricating ol compositions
can b prepared by admixing, by conventionad technigues, an appropriste araount of the
fubmicating ol additive of this invention with a base ol of lubricating viscasity, The
sefection of the partiovlar base ol depends on the contemplated application of the
tubricard and the presence of other additives.  Generally, the overbased aalt of an

oligomerized alkythydroxyvaromatio compound of this invention will be present in the

1%



pol yam ne. Representative exanples of useful am ne conpounds include

N- et hyl am ne, N-ethyl am ne, N-n-propylam ne, N-isopropyl am ne,

N- n- but yIwoi2am/01k$20sobut yl am ne, Nsec- butyl am ne, N-tePCThistqoARI28E S

N n- pentyl am ne, N-cycl opentyl am ne, N nhexyl am ne, N-cycl ohexyl am ne,
N-octyl am ne, N-decyl am ne, N-dodecyl am ne, Noctadecyl am ne, N benzyl am ne,
N- (2- phenyl et hyl ) am ne, 2-am noet hanol, 3-am no- 1-proponal,

2- (2- am noet hyoxy) ethanol, N-(2-nethoxyethyl)am ne, N (2-

et hoxyet hyt.athpe;l cbknlgioﬁt;m;hwnaaﬁm@ oNetNn@ioati Ry LBk we % and protorably
N, N- di - n- propyl am ne, N, Ndi i sopropyl am ne, N, N-di -n-butyl ami ne,

N, N-di - segzbu E;Wuaf“inﬁv ,;%\'u!\"ﬂi u'@ RE n&%&?%nﬁ’w aNulN‘ @éwﬂ B?WJ ﬁfﬂrﬁ%’m“ oil

N-di cycl ohexy am ne, N, N-di octyl am ne, Nrret Ayl am  he,
N- net hyl - N0 \QET; opyl am ne, N-n-butyl-N rret hyI am ne, N- et hyI - Noctyl am ne,
N- et hy |-N: b*gylam'ne I\I—ethyl-l\l—octylarn'ne NN—di(2-

h drox e am nes. N, N (dr ox N, N-di (et hoxyet hyl ) am ne,
N N (ypﬁgﬁ%%%;yet 1 B0 SRRy e e e Tl TGt Wy aae e Lon o

trlethylene tetraam ne, tetraethglene pent am ne, and pent aet hyl ene

hexani ne tfipinvepiionpdope SRR Srebur A HyPaH B RS EphEHAN SRESH Ritadst y|
tetraet hyl enepentam ne, and the correspondi ng fornyl -, propionyl-,

but yryl - srewpdt theedibkdanNss obisti. puttedblyarpotmtis: sioy ghott e retrhipordorpliol i ne,
pyrrol e, pyrroline, pyrrolidine, indole, pyrazole, pyrazoline,

pyrazol i digaeabduriidaz ahest W9 dazolhd ezost plctazial ifdioneboypiBpes ixbkinnes wi.
phenoxazi ne, phenthi azine and their substi tuted anal ogs, and the Ilke

[0044] | nuadsarendeeiedinmedthe th8naMnae SRUEERed:Bnaha b0 saghkd Resal t

t her eof .
stisll be undorstoed ©© mean g base stock or blend of base stecks which 1s & ubricant
component that ie produced by a single maoufctorer o the same specifications
(ndeprndent of foed scure o manufzctirer’s  location)  that meefy the same
manufacturer's specification; and that ix identifizd by & unigue formula, product
flentifioation number, or both. The base ofl for use hevein can be any presently Xaown or
bater-discovered ol of lubrieating wscosity wsed in Rormulmiing  hulwieating ol
comppositivas for any angd sll such spplieations, e, cugine oily, marine Svlinder oilg,
functionad fhads sueh as hydraunbio wils, gear oils, transmission Haoidy, ete, Additionally,
the base oils for ase heren can optionally comlain viscosity mdeX imyprovery, o.g.,

vadymeric alkyvimethacryiates; olefinic copolynwrs, e.g., an ethylene-propylens copolymer

or A styrens-Iatadione copodyrner; and the Bke and mixtures thersad

HEIE S As ong skilted in the ant would eadity appreciate, the viscasity of the base

oif s dependent wpon the applicatien.  Accordingly, the viscosity of a base o1l for use

heretry will ordiverily rangs fom abowt 2 about 2000 contistokes (oSt at 1800

Centigrade (Y Gonerally, individually the base oils nsed as ongine oils will have a

19



By "am no acid" is meant any organic acid containing at |east one primary,
secondary or tertiary amne (-N<) group and at |east one acidic carboxyl
(- COOH) gwoupio/avisepur es of different am no aci ds can bePa3a$2009/052281
Representati ve exanpl es of am no acids include glycine, alanine,

bet a- al ani ne, valine, |eucine, isoleucine, phenylalanine, serine,

t hreoni ne, tyrosine, nethionine, 6-am nohexanoic acid, proline,

hydr oxyprol i ne, tryptophan, histidine, |ysine, hydroxylysine, arginine,
asparti c iaghndticaspatiagings «9l tamichas dysighubam Neclicysteie steyst ¢he,

et hyl enedi am netetraacetic acid and nitrilotriacetic acid and ot her

al pha- am;nQnAQ1 @SR ORLBHAENG e R, ShRAKREX Y 2BHAURS:St AR kliaWeaklyprgf erred
are theam no acids which are readily available in comercial quantities

such as ghyGl A8 Ruidl @NEDe Nt Ll QL rhacel I erack &, 18t yal0Q4p], Jfypigal
% .A?;E?,?gﬁpgggzrﬁg rgfw}{hp%kap ml;‘i n&% ﬁéﬁ‘ggt Jf&i]g gg%k gr;k( aifrer;ﬁ?ﬂéif[xg%?sl Jyphgal

it .
Manni ch reac HOWN Cas distlosed in

US. Patent Nos. .3, 368.972, 3, 649 229: 4,157 309.and 5 370, 805, the.
cont ents BHT TR AF 874 R G pbRat el PRy iPar T G o eI Y SbasT et
resulting salt of an, qligonerized alkylhydroxyaromatic conpound is_then
over based By PERNE DO TH- Sh (SLrd: EAoTAITASING "eonpaind Y -Shch 28 §3rbon

di oxide or boric acid. A particularly preferred overbasing process is

car bonat 1365 M-68, 10, | &HCI0. AW SHrBon0 B 4eY- EUMIGAFBoRAET dR%Gan be
conveniently effected by addition of a polyol, typically an al kyl ene diol,
e.g., etHyl éhé gkyeolsaraidseaivbonidivexidentaatihen sxhtt 208t analalui gokbedized

al kyl hydr oxyaromati ¢ conpound. Conveniently, the reaction is conducted by
t he si nplgei@xpedi ent of bubbl i ng gaseous carbon di oxi de through the
reaction m xture.

U Base stocks way be manufaciured using a vaviety of different procusses
including, but net Hwdted to, distillation, solvent refining, hydrogen processing,
oligomerization, saterification, and reveflning. Rerefined stock shall be substantially free
from materials introduced theough wanufachuring, contanination, or previows wse. The
base il of the lubricating il compositions of thiy nvention mwy by any nanwsl or
synthetie Tobricating base oif. Suitable hydrocarbon synthenie oils inchade, but are mt
Hmited to, oils prepared from the polymertzation of ethylens or from the polymeriaation of
folefing o provide pelymers stch ax polyalphaokefin or PAQ ol or frons hydrocarbon
synthests procedures using carbon monoxide and hydrogen gases suph as in a Fischen
Tropsch procsas, For example, » suilable base ol ia soe that comprises ity ifany, heavy
fraction e.g., {nttle, H any, tube il fraction of viscosity 20 ¢St oy higher at 10000,

IS 1 The basy ol may be derived from neabwal lobricating oils, symbetic

£

tubricating oils or mixtwwes theroll Suitable base oil ncludes base stocks obiained by

isomerization. of synthetie wax and slsck wax, as well as hydrooracked base stocks

5

produced by hydvocracking {vather than sobvent extracting} the aromatie and pola



Excess diluent and any water formed during the overbasing reaction can be
conveniently renoved by distillation either during or after the reaction.

[ 0047] ArwoOhero/maums20di nent of the present invention is diPCeaiSeaotns22al

| ubricating oil conposition containing at |east (a) a major anount of an
oil of lubricating viscosity; and (b) an overbased salt of an oligonerized
al kyl hydroxyaromati ¢ conpound of this invention which is useful as a

| ubricating oil additive. The lubricating oil conpositions can be prepared
by adm Xichgpotyntconientidondlidtéchnt gile fylak dappropt W3 exlageunt, Bf ik be

| ubricating oil additive of this invention with a base oil of |ubricating

Vi scosi t ynd The: galeetih ol ahibidigiopanth culrakbRse sahidnglepends. omy NBroup
contenpl ated application of the lubricant and t he presence of ot her

addi ti vesy (Gengsal :%\03 NN T-WN e {S(béﬁéﬁi S8k O b AR 0k 't&@zpﬁ*ra!iiz@gcx base

al kyl hydr oxyar omat i ound of this invention vv| be present er
thel ubricating .ol cor i X! f Ol‘toag 40 wt .
%and prefe‘ﬁ‘g Isi} Fon "ou{ (36'?? Q a%%gt 83%\/\§ E % pﬁ“” the’t A

wei ght of _the |u rlcatlng OSItIO 0048] The Qi | of Iubrlcatlng
vi scosi ty* BF <8 HYEHET s £ éﬁﬁ‘ﬁ% SR Fat T T MRt e on,
also referred to as a base oil, is typically present in a major anount,
e.g., anl¥ppmptiidl. @ré*éi?érbﬁﬁqﬁfdw%@‘m\“ 5. preferably greater than about 70
w. % nore preferably fromabout 80 to about 99.5 wt. % and nost
pr ef er abli§¥F¥ om abdirii8Hutual afbbzumx%x w&mm% hibaisechoonily heht of dbr svekgiit, of
the conposition. The expression "base oil" as used herein shall be
Iunge r st 0Ggutdo poeainme bas escstocksard birenddofcakaseimtackérivhtgholis & the
ubri cant

§ e

N

shale, andmal oils, vegstable ofls (o vapeacsd oily, castor oils and lard oil}, and the ke,
{8083 Useful eynthetic lubricating oily inchade, but army wot hmited to,
hydrocarbon oils and  halo-substituied  hydrocarbon ol such as polymerized and
mierpolymerized olefins, ©.g., polvbutvienss, polypropylenes, propylenceisobutviens
copolvmers,  chlorinated  polvbutvienes,  poly(i-hexenes)  polyi-octenes), polw(ls
deocenes), and the like and wmiginres thersoll sliovibenzones such as dodecvibenzanes,
tetradery ihenzenes, dingnylbenzenes, diZethythaxyi}-benzones, and the Bk polyphenyls
such as bpheavls, terphenyly, albvisted polyphenyhy, and the Hike; atkvlated diphenyl
sthers and alkylated diphenyl sulfides and the derpvative, auslogs snd homologs thereal
and the fke,

HHIRE Other useful syrthetio hubnicating oils inchude, bt arg not Hinited to, wmile
made by polymerizing olefing of loss than § carbon atoms such as ethylene, propylene,
utylenes, faobutens, pentens, and mixiures thersofl Methods of prepacing such polymer

otls are wall known o those skilled in the st

Ik
s



conponent that is produced by a single manufacturer to the sane

speci fications (independent of feed source or manufacturer's | ocation);

t hat neetwothw/mase manufacturer's specification; and tiratr/usgooomsazsi fi ed by
a unique fornula, product identification nunber, or both. The base oil for
use herein can be any presently known or |ater-discovered oil of

| ubricating viscosity used in fornulating |ubricating oil conpositions for
any and all such applications, e.g., engine oils, marine cylinder oils,
functi ongbessiui ds suthias! hydobwiteRl nsiro@ean oild Snchideansiil Seiben:h 4 ds,
etc. Additionally, the base oils for use herein can optionally contain

Vi SCOSIi t YidrAGEXNirk MRTAY SeSuraBerGiscoR® YARELGHALIAIBLNAGE Vi @besbaokef &hi C
copol yners, e.g., an éthyl ene-propyl ene copol yner "or a styrene-but adi ene

copol ymers. g ngtgl%.féﬁi ! g@@g‘?&gﬁ?&é SULEE, ttgb%f;?%ﬁpén [{Q%%%] shf QN Oi‘.siléés‘:igg wga‘d j.n the

art woul d readity appreéciat€&, the viscosi f the base oil is endent

upon thed{g vg\lwiﬁg:a}tﬂi_ on. Accordingly, the viscosity of a base oil for use
herei n wiF T~ 6 dFari | y range from about 2 to about 2000 centistokes (cSt)

at 100 ntigrade (C). Generally, .ndividually the base ails used as engine
i 15 wi | 10 aki eteder eﬂws%fows# ﬁaﬁﬁ“éwa{‘vﬂ%%f@gofﬁaaé‘* pdo gt ae gigpout
30 cSt, preferably about 3 cSt to about 16 cSt, and npst preferably about 4
cSt to abguizdlp. asrlcandxil poliecsel echeropry Brenderdbpuntivg dnvees
desired end use and the additives in the finished oil to give the desired
grade of slengineheiel thee sgnynad hwbmizt agiongs Gitbe donposidition havimgsampSAE
Viscosity Grade of O OW20, OWM30, OW40, OW¥50, OM60, 5W 5W20, 5W 30,
i\é\l V\?go 5%ﬁﬁvﬁmﬁvgﬁ%m&ﬁwﬁiwWm@se JiOWR Qo QG40 v EBWLEO mrd MK 11RO,

or

pobymerization of ethylense oxide or propylene oxide, the alky! and pheayl ethers of these
palyoxyalkyiene polynuwas {e.g, methyl poly propylene gheol other having sn averags
molecudar weighy of 1,000, dipheny! ather of polyethylene glveol having & melecudsr
widght of SOG-TOM, diethyl sther of polypropyiene givenl having & moleoular waight of
1,000-1,500, cie) or nono- and polycwrboxylis esters thercof such as, for exampls, the

geetic sators, mixed O5-Cy falty acid estors, or the Uy oxe avid diester of elranthviene

alviad.
{857 Yet another olass of usefild syothetic lubricating oils inchude, but ave no

fimited m, the esters of dicarboxylic seids o, phthalic acid, suctinie acid, alkyl susciniv
acids, alkenyl succinie acids, malsic goid, axclaic soid, suberie acid, sebachy acid, fumaric
acid, adipie acid, Buoleie soid dimer, malonie acids, alkyl naalonte seids, alkeny! malownic
aerds, sto,, with g varety of aleohols, e.g, buiyl aleehol, byl aleohol, dedecyl aleohol,
J~ethyibexyl alcehol, ethylene glvonl distlorlene glyeel monocether, opyiene glyend, ot

Specilic exaraples of these esters nclude dibwiyl adipate, difi-cthylhexylisebacate, disae

v g

hexyl fumarste, dicetyl sehacate, dilsooctyl azelale, ditsodecyl szelale, divcyl plubalatg,



40. G |ls used as gear oils can have viscosities ranging fromabout 2 cSt to
about 2000 cSt at 100C. [00SO Base stocks may be manufactured using a

vari ety ovOodbfoiiasseat processes including, but not |imtedTtus2oodios1281 | ati on,
sol vent refining, hydrogen processing, oligonerization, esterification, and
rerefm ng. Rerefined stock shall be substantially free frommaterials

i ntroduced through manufacturing, contam nation, or previous use. The base
oil of the lubricating oil conpositions of this invention nay be any

nat ural didesyintthiedinie, fuhoidatbagcbasel-eitlviheSul fiablechiidrioeachofinsyntibeti c
oils include, but are not linited to, oils prepared fromthe pol ymerization

of ethyl epgpRi EeMibhedpoky MBLiZAlONKe: Liol@héinsSadi® RIRVieae Rabynrrs
such as pol yal phaol efin or PAO oils, or from hydrocarbon synt hesi s

procedm?%m%ﬁwﬂ%cﬁ Q?Q«;ﬂ%ﬁ‘ﬂ%i‘ém@ﬂ ah@%fg‘;zags‘?&&@?&?m%u&t? as in a Fischer-

Tropsch proces For exanpl e, Sui t ab ase oll 1s one that conprises
little, he vmf_ra o dittle t|on of
Vi scosi tfﬁg%%?cSt o? *hi g er‘iafk &fégb% %%5&1‘} e ULd6ase %"‘]@Img%m%é {ﬁé \/éd from
natural |ubricatin 0|Is ynthetic |ubricatin |'s, or mxtures r eof .
Sui t abl e "HEE&TER FAPHEIGHEYE %é%“rsff%’é L%%‘“Sb*t% g‘ lc%/ BEHEPTS Y bR gt
synthetic wax and sl ack wax, as well drocracked base stocks _roduced
by hydr o€racKISHECk attheiolt figh %il,men@mé HELFREE TWE aF oRsbvEyiastool

pol ar conponents of the crude. Suitable base oils include those in all API
cat egor i ésmbthyiol proploks, pivsantivNeladipdafdrpiditintrigPitePuiibitcatidone 15609, 14t h
Edition, Addendum |, Dec. 1998. G oup |V base oils are pol yal phaol ef ns
(PAO . GiaanyiV bas@éibichswknichiidexchlsds, @F hesmpasgiediksl- nativaryl-, polvalkoxy-

ar polvarvioxy-stiesane oils and silicate oily, comprise another useful chiss of synthatic

o

fubricating oils. Bpecific examples of these telade, but are not limdted to, letracthyl
stltate, tetra~sopropyl stlieats, tston-(Crothyihexyl) stlicate, totra-(d-metiy bhexyDsilivate,
dra-{pelert-butylphenyvhisilicate, hexyb-{d-mothyl-2-pontoxy Misiloxane,
polv{methylisilovanss, poly(methviphenyiistloxanes, and the ftke. S8l yor other psefid
synthotie lobricating oils inchude, but are not Hndted 1o, lguid esters of phosphorous
containing acids, og., wicresyl phosphaie, trocy! phosphate, diethyl ester of dezcane
phosphienie soid, oto., polyvmerie terahvdreturans aud the like.
{8601 The habricsting oil may be devived from uorefingd, refined and rerefined
oils, sither natural, synthetio or mixtures of two or more of any of these of the type
disclosed hersinabove.,  Umnrefined oils are those obtained directly from a natural or
svathetley source {e.g., coal, shale, or tar sands bituney) withowt further purification or
freatment. Examples of unrefined ofly nclude, but are not Himited to, a shale ol obtained
divently from retorting operation, & petroloum off ebtained divectly from distillition or an

exter off olteined diretly from an odterification provess, gach of which is then used



included in Goup I, I, Ill, or IV. Although Goup Il, Ill and IV base
oils are preferred for use in this invention, these base oils may be

pr epar ed W9 20bits2ong one or nore of Goup I, I, 111, PUTASd00Y/ObR8E St ocks
or base oils. [0052] Useful natural oils include mneral lubricating oils
such as, for exanple, liquid petroleumoils, solvent-treated or
acid-treated mneral lubricating oils of the paraffinic, naphthenic or

m xed paraffinic-naphthenic types, oils derived fromcoal or shale, animal
oi | s, vegatabl Budit sedigegt. , Rehpeserdrokingjar cadtcomrdideg cabdixbgrdhei dvs and
the Iike. [0053] Useful synthetic lubricating oils include, but are not

limted Qs A¥BEPGREBOM 8hd St R0k RalRxEubskhi W Beb-hydracar hoR ghlsusych as
pol yrmeri zed and |nterpolyner|zed ol efins, e.g., polybutyl enes,

pol yprOPW%&ﬂﬁ%uw Q% xﬁ“@n 1&@%‘% W %&? ﬁoi@i%xyﬁ?r@ﬂ %{1 %f g&?a&%dmwd for

polybutylenes exe | -octenes), poly( ecenes) and t
|l i ke and nlxtur

nzenes, such as go? nzenes
34 S0y rsr! & S0 {vﬁ 57 hRT I QENEENCS e nron,
tetradecﬁl%é%iéh@s‘ dlﬁ Tf)énzene*s§ (éi‘fh exy § benzenes, and the
l'i ke; poly hgnyl such as bjphenyl s, erphe h e pol s, and
the | i ket B Ryis B g B VAT Ter S aR e By Vi g ‘éﬁ?ﬁy frd Prdeting ¢ ne
derivative, anal ogs and honol ogs thereof and the |]ke. 0054] O her useful
synt heti ¢® |§Wﬁ@aw Adaoiy %ﬁf*ﬁméﬁwfd@ ol wheehetis| i Hickearaiged oilp srimalie by
pol yrmeri zing olefins of less than 5 carbon atons such as ethyl ene,
propyl enénobuty behesiid bsoipatceriest ofentdnisn andddiixtaibesotherdnf ceivBgivods of
preparing such pol yner
directed 1o removal of spert additives and oif breakdows produsts.
8061 Lubricating oil base stoeks derived from the hydroisomerization of wax
may alse be osed, oithey slonmg o in combingtion with the aforessid natural andfor
synthetic base stocks. Such wax isomerate oil s produced by the hydmisomerization of
natural or synthetlo wakes or mixtuves thereo! over & hydvsiaomenization catalyst.
{88623 Netural wexes are typieally the slack waxes recovered by ithe solvent
desvinding of mineral oila; synthetic waxes are typieally the wax produced by the Fischer-
Tropsch process.
R The lubriceting off conpositions of the present invention may also contgin
other converdional additives for impanting anxiliary fonotions to give a Budshed lubricsting
oi} composition in which these additives are dspersed or shisselved. For example, the
nbricating ol coonposiBony can be blended with sntioxidants, anti-weay agents, dutergenty
such as wedal detergents, vost inhabitery, debuzing agonts, denndsifying apeots, metal
deactivating sgents, friction wodifiers, powr point depressants, antifoaming agents, oo-

solvents, package computibilisers, comsion-inhibitors, ashless disporsants, sdyes, gxtreme

pressurs agents and the hke and mbdores thereofl A variety of the additives are Known

¥
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oils are well known to those skilled in the art.[0055] Additional useful
synthetic hydrocarbon oils include |liquid polynmers of al pha ol efins having
t he propewovoroungs2by. Especially useful synthetic hydroearhsromiosesare t he
hydrogenated |iquid oligonmers of C6 to Cl2 al pha ol efins such as, for
exanple, 1- decene trinmer. [0056] Another class of useful synthetic
| ubricating oils include, but are not limted to, al kyl ene oxi de pol yners,
i.e., honopolyners, interpolyners, and derivatives thereof where the
t er m nal shydeexyhcighioupsididve tieen sitidivéd ed by fafogexanphecuest es ticcat i on
or etherifcation. These oils are exenplified by the oils prepared through
pol ymer i zakdQad afr 8hitbeRei@Xbt8: Mib:REARY baneupxhidens hhewahikyltcand phenyl
et hers of these pol yoxyal kyl ene polyners (e.g., nethyl poly propylene
gl ycol ethes shaving.-anqavwerage nol ecul ar wei ght of 1,000, diphenyl ether of
poIyethy%%%%3§$§é%ﬁkﬁaj?%§ a nol ecul ar wei ght of 500-1000, diethyl ether of
Pol ypr obyane ol yool, aul ng g mbeeul ar. el o0t of idufs Lebf o 8Lce ), Or

1 Tier eof hoas U for e nﬁﬁe, the

el
nono- and pofycar boxyl'Fc esters reot suc xa acétic

esters, mxed C3-C8 fatt cid esters, LJtheQu oxo.acid diester .of
ot act hJIRHEY G yEol o GUETE VBT hRBE R N U or g8 ey PRt Py Sied

| ubricating oils include, but are not limted tg, the esters o

f
. A e e T IR s, 1eaedt s drir seenceste - BT ateadnaiie . bindeved s alliw
di car boxyhie lanerdamaey. PhoRiRasPre a8 &7 suemini el wralikyhndygedivid
aci ds, al kenyl succinic acids, maleic acid, azelaic acid, suberic acid,
. i o R A D Y S = g gt L et PR R PR T Do den 3
sebaci ¢ abimhis furrar &6 alcite-taginpiei adddii-tbi-yolréborast dndiddedi-teraianic
aci ds, al kyl malonic acids, alkenyl malonic
{Z~ootyl-3~propaneie) phenol; and muixtares theesofl
{063} Examples of ashless dizpersants include, but ame not Hmited o,
polyalkviens socpinde anhydrides; non-nitrogen containing decivatives of a polyalkylene
succimie anhvdride; 8 baste nitvogen compound selected from the group consisting of
suecimimides, varbexylic avid amides, hydrocarby! moncamines, hydrocarbyl polyamines,
Mannich bases, phosphonoamides, and phosphorsmides; friszoles, e.g., alkvliviazoles wmul
benrotrigzeles; copolymers wihich contain & carboxylate ester with ong or more additionsl
polar function, including smine, antide, mming, imide, hyvdroxyl, varboxyl, and the liks,
e.g., prodacts preparsd by copolvmerization of fong ohain alkyl aceylates or wethacrylates

seith menomers of the above fimetion; and the ke and mixtures thersol, The derfvatives

of these dispersants, o.g., boraled dispersants such as borsted suochnimides, may also be

used,
R Examples of st indabitory include, bot are not bmdted 4, nowionic

polvosyalkylene agents, e, polvoxyethyviens lsuryl sther, polvoxyethviens higher

alephol ether, polvoxyethylene nonylphenyl sther, polvoxyethyiene ootvipheny! sther,

-

polvogyethylone ooty stearyl ether, polyoxvethyione oleyl sther, polvoxysthylene sorbiiod

3
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acids, etc., with a variety of alcohols, e.g., butyl alcohol, hexyl

al cohol , dodecyl al cohol, 2-ethyl hexyl alcohol, ethylene glycol, diethylene
gl ycol nowoebtvarngs2pr opyl ene gl ycol, etc. Specific exanplPe3/uskomloszel est ers
i ncl ude di butyl adipate, di(2-ethyl hexyl)sebacate, di-nhexyl fumarate,

di octyl sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl

pht hal at e, di decyl phthal ate, dieicosyl sebacate, the 2-ethyl hexyl diester
of linoleic acid diner, the conplex ester forned by reacting one nol e of
sebaci ¢ agigsnivily, pugorpliedeef sobigtdl aetoglceneagl ydetthalnd: twocinmabes:iafe;

2-ethyl hexanoic acid and the like. [0058] Esters useful as synthetic oils

al so i ncliidBe abMtan@r@hddhort bt ele kB tibsaimRde! t5M 6akRRXY B caghds
having from about 5 to about 12 carbon atons with al cohols, e.g. net hanol ,

et hanol , n?t]tt% iR U URLS, apgfolyal p?i{tg?r SR Yei 884 ”@f&?%@t;ﬁé \ugjd}’i Lmﬁm

trimethylol propane, pentaerythritol, enTaerythrlto

Ly aPe M AGRMENE Sters P AR AR iRl 3003k Shld canc based @géﬂa %a} ClBRen-

exanpl e, F OXyor yaryl oxy- E‘s and

silicate 0|Is ri.se nother f ass of synthet| oi | s.
Speci 11 ¢ “SFARpHCL @Bfmt‘ﬁ ‘gé“’ norHEe %ﬁt“""g Bt Rk S0 e et

silicate, tetra-iso g silicate, tetra-(2-ethylhexyl) silicate,
tetra- (4SHERHHS: Mk F)‘FPF%%%@““F@¥¥%¥(p tert-butyl phenyl)silicate,
hexyl - (4- met hyl - 2- pent oxy) di si | oxane, pon(nethyI)S|onanes
rol y(met hfgheny| ) siskoxined v whéiferskecust.) it ayeroiothiegd s efkaky laydt heti c
| ubricating oils include, but are not limted to, liquid esters of
phosphor duts; comtaitaing! Boldpidey iyt phospiasy| faph osplidtsefatty mivosdsy borated
phosphat e, dlethyl ester of decane phosphionic acid, etc., polyneric
tetrahydpafuians and doieed, 1K&al salts of fatty acids, fatty acid iimidéfﬁ, glycern! esters,
boratad glveere! esters: and fatty imidazolines as disclosed in ULS. Patent Wo, 6,372,086,
the contents of which are incorporated by reference heretw; fuiction modifiers obained
from a reaction product of a Gy to Cys, preferably a Cg 10 Cyq, and most preferably a G o
Cro fatty actd ester and a nifrogen-comaining compownd selecied from the group
constating of anmmonia, and an slkanolamine and the ke and maxtures thergaf
{0631 Examples of anttfoaming agents Include, but are not lnuted 1o, polymers of
alkyl methacryviate) polymen of dimethylsilicone and the ke and mixtures thereof
LTS | Fach of the foregoing additives, when used, is uwsed at 8 Banctionslly
eifective amount to impart the desired properties io the lubricant. Thus, for example, an
additive is & fiotion madifier, a functionally effective amount of this Hction modifier
woudd be an amownt 3afficient to impart the desired friction modifving chargcteristics o
the lobricant. Generally, the concentration of each of these additives, when used, ranges

frome abowt ¢,001%% 1o about 20% by weight, and in one embodiment about Q.01% © sbhow

10% by weight based on the total weight of the lubricating o composition.



[ 0060] The lubricating oil may be derived fromunrefined, refined and
rerefined oils, either natural, synthetic or m xtures of two or nore of any
of these wb 20tv1882pe di scl osed herei nabove. Unrefined oPCI/Use@9tbIse
obtained directly froma natural or synthetic source (e.g., coal, shale, or
tar sands bitumen) without further purification or treatnment. Exanples of
unrefined oils include, but are not limted to, a shale oil obtained
directly fromretorting operations, a petroleumoil obtained directly from
di stil | a{#h@#} or an i&stien! eppivebtanhdd dbriectiyf conpanestednhfiicatiion
process, each of which is then usedw thout further treatment. Refined oils
are sim kaf $Q bhewuasef knedyoklsiexceRbuihey rhavesiheemidwr thened reaked in
one or nore purification steps to i nprove one or nore properties. These

purifi Cﬁ%}s@@} neg@m&ueswm@alaﬂ@vamiq tzh()%&o&‘?\b&l@ Lha | Aakhes akl apdyiancl ude,
for exa vent extractions, secondary distillation, acid or bage

extracti gl \a;‘zskbtﬁi %{)&QPM ercelkakha ma{‘éé%?t\u?l? ol e 9&?@\@%&‘% Etc o e ef med

oils are obtaln rea I'ng used in processes Simlar to those used
to obtain_ r efgl ined 013? “gﬁ r] vg%ﬁqg ?dﬁ 1% are uaa 0 on 38 L8 | ai med or
r epr oces$EE°EI P UL FRCRCATE T ORI P Es S By e i g
directed tQ renoval of spent additives and oil breakdown products [ 0061]
Lubri cat 'Y o8 payy g 1‘§¥ldbk‘§‘h”dé‘l’i A BHFREIREHS 3%9’6?‘6? SomEsEH FRthesEsRWax may
al so be used, either alone or in conmbination with the aforesaid natural
and/ or syzm?m&mué»t@vas@egft@ck%omssa?@hmmwﬁﬁ%@m ate oil is produced by the
hydroi soneri zati on of natural or synthetic waxes or m xtures thereof over a
hydr oi sof@Fiizat i on Icata@hystubifid06a]oiNat Unahiiwaxissivhriexingpiit aldiyvt higths| ack
waxes recovered by the sol vent

present nvention may be provided as an additive package or concentrate in which the

additive 18 incorporated inte a substantially inert, nomally lgwd ergante diluem such as,

for example, mineral oil, naphtha, beweene, tofuene or xylene to fomm an additive

gonesntrate. These concentrates usually contain from about 20% o shout R0% by weight

of spch diluent. Typically s neutral off having g viscosity of about 4 o about 8.5 oSt at

0 and preforably about 4 to aboaxt & ¢8tat 1080 will te weed as the diloent, though

synthetie oils, ax well ag other organde Hguids which are compatible with the additives and

finished {ubricating off can alxo be used. The additive package will also typically contain

ong or moevg of the various other additives, referred to above, i the desired amounty and

raties &0 factitate divect combination with the roquisite smount of ofl of lubricating

VERCOSINY.

{08721 The following nodimiting examples ave Hlustestive of the present
fyveniion.

riy
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dewaxi ng of mneral oils; synthetic waxes are typically the wax produced by
the Fischer- Tropsch process. [0063] The |ubricating oil conpositions of

t he presew0D 20rvamg2oon may al so contai n ot her conventi onaicTasdeoviosyesi f or
inparting auxiliary functions to give a finished |ubricating oil
conposition in which these additives are dispersed or dissolved. For
exanpl e, the lubricating oil conpositions can be bl ended with anti oxi dants,
anti-wear agents, detergents such as netal detergents, rust inhibitors,
dehazi ng agents, denul sifying agentgawelrali deactivating agents, friction
nodi fiers, pour point depressants, antifoam ng agents, cosolvents, package

conpat i bi bib’ﬁ‘?rs CREEASHRAI PRI @S eaRP @S Spithaper sant s, dyes, extrene
pressure agents and the |ike and m xtures thereof A variety of the

addi ti vesg@ys knomwﬂcpgm (kALY d@;f@ké@ﬁl\@\u{&bmaa@g&me%m Lotdei 1

anal ogou ounds, can” enp oye e preparation of the ubrlcatlng
oi | conpos i t | nai,ng procedur es 064]
Exarpl es i sﬁﬁ?%wsﬁﬁ i 0'1 ﬁarm* ﬁﬂ MBS 3P g ”Eq*é g “éifn“n?ﬁ‘}? {5gs,

e.g. phen , _phenyl §3 nlne g aIk E ‘é&

am nes éh’éF“ l%i”é‘d Bh ‘itﬁ RaTBY {r}‘&?;é Or “¥A DI e,

BHT, steri caIIy hi ndered al ky phenol s such as 2, 6;di - tert butyl phenol
2, 6- di - t ePbibuRiogpe arespiean Fept § i kaerdnbutipl 387 spRnecand 1l yeapEtol ¢)
phenol and m xtures thereof, [0065] Exanples of ashless di spersants
include,r@ﬁtﬁﬁﬁe&hﬁﬁah&ﬂﬁﬁ@d&ﬂh@ﬁwdhmamkmﬁEM3z@u@@hwﬂ@manﬁﬁdﬁpmesm?mﬁ
non-ni trogen contai ning derivatives of a polyal kyl ene

yoatlor prossure wes seb o LSS psia with & vapor vent Hne tenperatire of 70°C (hot

waterd., The reagtor was beated {0 apprexumately HIPC over | howr and 50 minutes and

then beld af this temperatuee for § hows. The agiiation was then stopped and the reactor

was allowed W cool to 790 over 15 houry and 35 minutey, and catalyst ramoved. The
reacior contents were distilled to remove pnrescted phenol, and e allowed 1o cool &

room temperature. The {ingl distilled product was dratned from the bottom of the seactor,
The properties of the final product wers ay follows: Viscosity = 1249 ofT (4P,
Hydroxy! Muraber = 187 mg KOH g of sample, snd Bromine Number = 38.0 gom B/ 100

&8

g ool sangple,

EXAMPLE 2
ELERY Preparstion of Overbased Sulfurized Fhenate from Propyleane Pentamer
Alkyiphenol,
{3678} To a3 liter glass reacior fited with & mechaniead stivver, distillation head

verted through a gas serubber coutaining 18 wi %% agueous DNalbH solution and » gss inles

tube was added TIE.8 g of the product of Examaple 1, 450.0 g of Exxon 100 N oil, $61.3 ¢

of decyl alechol, and 720 g of Anocp 5221 {an LOB sulfooste). The mbdure was



succi ni ¢ anhydride; a basic nitrogen conpound selected fromthe group

consi sting of succinimdes, carboxylic acid am des, hydrocarbyl nonoam nes,
hydr ocar byD 2pwlopaszones, Manni ch bases, phosphonoam des, pamaSpiospizer am des;
triazoles, e.g., alkyltriazoles and benzotriazol es; copol yners which
contain a carboxylate ester with one or nore additional polar function,

i ncluding am ne, amde, imne, imde, hydroxyl, carboxyl, and the I|ike,
e.g., products prepared by copolynerization of |ong chain alkyl acrylates
or net haepydiat esl wddi wonctens! afihkhaengbeve: TN ilen: wangideetlinked dnd

m xtures thereof. The derivatives of these dispersants, e.g., borated

di sper santg sstiedi@s:iRRI aliRteSHEQINRE B GRS ycabBY wak SerBR et $ed 27 FO0B6k X anl es
of rust inhibitors include, but are not limted to, nonionic

pol yoxyal.kyl e %ﬁ&m ' 01818:4 o ROk @%M@Lﬁ%ﬁ% ;@%‘%Ld glhers Rl %Oxv%hy' ene
hi gher alco ol pol yoxyethy ene nonyl phenyl et her, po yoxyethy ene

oct yl phenyl as%}m z’i hQ?%%?fenFéﬁl Lol »&Qt;}ém%&az yﬂt 1988 h%fﬁ 39 ghéye{ Ypgne

ol eyl et Kér; Br t'6l nonost ear a yTene §orbito

nnnooleat 0 thyl ene nonool e stear| aC|d and ot her
fatty ack ﬂ?arﬂ‘ Er Jo by @é‘%ﬁgé‘*’f@% P apate P ¢y cﬁﬁmam*‘ﬁé bgaﬁxsw metal
salts of heavy sulfonic acid; partial carbox lic aC| d ester of | yhydric
al cohol : UgHESHREITE Va8 frergsed %’hor*t Lohat ny BEPREhy M SHCEIHT %ﬁ?‘%ﬁifs‘i“wﬁa‘éu al
esters thereof and ni trogencont ai ning derivatives thereof; synthetic

al kar yl sUEf grattes; wes grgunneeabddimoryd naphthateneesdl P oravies aftantk £Re | ke
and m xtures thereof. [0067] Exanples of friction nodifiers include, but
are not |liidiitedak iariall Koyt af edlyione glyeol way added over 13 minutes. Affer the CO;

sddition was complete (210 mineles afler 3t was begun), the reactor was heated to
approximately 212 °C under vacoum to distill the aleohol solvent 1o alford 2 erude produst
with ¢ 0.7 Vol % onule sediment, Filtration of this oragde product afforded a final produst
with the following properiies: THN = 282, wi % 8 = 358 wi, % Ca= T, wi %0y =
6,63, The viscosity of the final produet dilnted with Bxxon 100 N ooil to achdeve » 230
TEN was 172 obi (100 %)
EXAMPLEZ

7T Preparation of Overtased Rulfinized Phonate from Propylens Pentamer
Abkyviphenad,

0TS An overbased sulfodzed phenate was prepared in substantially the same
manner as @ Bxample 2 o provide a 1YW TBN overbased sulfurized Ca phenaie

ponwentraty with the following componsats:

1T 4672 g of the produt of Example &
{INg 3734 g BExxon 163 Nowtral (nf;
HESY &77.2 g decyl alvohol;



fatty amnes; borated fatty epoxides; fatty phosphites, fatty epoxides,
fatty am nes, borated al koxylated fatty am nes, netal salts of fatty acids,
fatty aciwoaniodasg2ogl ycerol esters, borated gl ycerol estrergS2@ansiatty

i mdazolines as disclosed in U S. Patent No. 6,372,696, the contents of

whi ch are incorporated by reference herein; friction nodifiers obtained
froma reaction product of a C4 to C7/5, preferably a C6 to C24, and npst
preferably a C6 to C20, fatty acid ester and a nitrogen-containing conpound
sel ect ed {830 t he grolp ceorsi®ting of ammoni a, and an al kanol am ne and t he
| i ke and m xtures thereof. [0068] Exanples of antifoam ng agents i ncl ude,
but are negadii mtedo, ¢ pekyners of al kyl nethacrylate; polyners of
dimethyl silicone and the |ike and m xtures thereof. [0069] Each of the
foregoi nggagdi ti vesy; when;1used,, is used at a functionally effective anmount
to inmpart’ the desired properties to the lubricant. Thus, for exanple, if an

addi tive ghged frictd.onenodifi-ar.sawfupctionally effective amount of this
friction Eﬁﬁ%ﬁfi er %Eﬁpg%gngégg%g%}fa%uf }”ﬁ(‘:i gnt to i npart the desired

friction i,fying characteristics to the lLubricant. Generally, the
concentr & %ﬁ of eéﬁ“ﬁeiﬁ%‘ﬁ%‘?égﬁﬁdﬁl FRPEE ™ Shher ﬁged, ranges from about
0.001% to_about 20% by weight, and in one enbodi nent about 0.01%to about
10% by wePghtl based-on~bHET T6C4 ¥ Hdi Hhe B8R ehe | ubricating oil
conposi tion.[0070] The final application of the |ubricating oil
conposi t i{BWEsof t hi'ldwisivdnrpoRt payibed  Fordeexdimsies! 4.8 \Mvars mel Syliilnodr
| ubricants in crosshead di esel engines, trunk piston engine oils, crankcase
| ubr i cantssuderpraditco frob itHedsllanthgriad daromd 3 Bahd 36 fhiewd. BKE8,= J.64ckd. Ohak ~f 1 U8 ds,
| ubricants for heavy machinery such as steel mlls and the like, or as

w9 00 = 737, The viscosity of final product dileted with Exxon 100 M O o schieve

a 3 TBN was 8742 o8 (100°CH

EXAMPLE4

{8089 Preparation of Propyiene Pentamer Alkyiphenol,
HHIOH] Arn atkyviphenol was made by alkylating a phenol with & propyiene

pentanmy conuperciadly availeble from Chevron Oronite Company LLE, The propylens
pentamer was oblaned ax the bottoms prodoct of the distilation of propylene oligomey
derived from an oligomerization process that emploved g balk higuid phosphoric acid
catalyst. The propviene pentamer had an initial bedling potng of 236.3°C and & final
botling peint of 285.27°C and the following varbon nuyaber distribution as set forth below

i Table 1,

34



greases for bearings and the |ike. Wiether the lubricating oil conposition
is fluid or solid will ordinarily depend on whether a thickening agent is
present. wopbwali4g2hi ckeni ng agents i nclude pol yurea acetraras000i05328um
stearate and the like. [0071] In another enbodi nent of the invention, the
| ubricating oil additive of the present invention nmay be provided as an
addi ti ve package or concentrate in which the additive is incorporated into
a substantially inert, normally liquid organic diluent such as, for
exanple, mneral oil, naphtha, benzdnrd:if ol uene or xylene to form an
additive concentrate. These coreertrat-es—gsually contain from about 20%to
about 80% by wei ght of such dijluent. Typlééfﬁy & neutral oil having a
viscosity of about 4 to about 8»B>cSt at *Q0C ahd preferably about 4 to
about 6 cSt at 100C wi || be usgedisas tthdﬁBuent_ t hough synthetic oils, as
wel | as other organic liquids whith are canpatible with the additives and
finished lubricating oil can a;sg*bé uged.; dhe addi tive package will also
typically contain one or nore q+§4ne vCrlqy§§ot1er additives, referred to
above, in the desired amounts q$ .at:co t.o:f-ac litate direct conbination
wi th the requisite anount of lubri-gat: pgiviscosity. [0072] The
follow ng non-limting exanpl es are 'Ilustratlve of the present

i nventi Og @%WPLE %}EL}OQ7§E§R] repas atdion.of JRrepyiene, Pentaut ‘B‘f‘é\é ,,«R?gnol

[0074] T 0 gallon stainless steel reactor was dharged ' 32.5-

I f . -
ol es) o povdamer {sample STLETY and 1128 g of phenel (12 moles). The resctants were mixed swd

hieated to 000, At this temperature, 759 2 of Anberlys™ 36 catalyst (Rehm and Hass)
was added and the tomperatire of the reaction minture was rgised o THEC, The reaction
proceeded for 4 houre 8 1his temperature under uifrogen at almospherio preasure. The
ronction mixiure was oooled to 10070 and Bltered 1o vemove the catalyst,. Next, the
reaction mixiure was hemted to 3070 wnder 30 mm Hg vacuam and held under those
conditions for 10 minutes in order fo distill excess phenol. The alkylation waw cesentially
guantitative with respect o phenol, and was greater than ¥8% wonoallopl and grogter than

&5%% para-dvecied.

EXAMPLE §

A Ap alkyiphonol was prepered Wy substantially the same wanper as in

Example 4 using the same components and amounts,

EXAMPLE S

..3;;.

3] Preparation of Propylene Pemamer Adkyiphenni,

L
e



mel ted (approxi mately 45C) phenol followed by 30.28 kg (144.2 nol es) of
propyl ene pentaner oligonmer commercially available from Chevron Oonite
Conpany LWQ20rdaus82a positive nitrogen atnosphere. Next, PBTAB2009/065281
Anberlyst 36(r) sulfonic acid ion exchange resin was added to the reactor,
t he nechanical agitator was turned on to 375 rpm and the reactor pressure
was set at 15.18 psia with a vapor vent |line tenperature of 70C (hot
water). The reactor was heated to approxinmately 101 C over 1 hour and 50
m nut es §#tb4g hen held séitvigihins! verperdt une aflofat@ghoupisncThettagi patpivbmswas

t hen stopped and the reactor was allowed to cool to 79C over 15 hours and
35 m nut @&xia@Rdoeakakydly fempMedion] HRereaahehic ORhenhLs INET e THE stdghviad to
rem)ve unreact ed phenol, and then allowed to cool to roomtenperature. The

final E»Eh{ﬂn@duﬁ( Qs@t&%m%s*bg RALRSY ok Qz@i H" &::00k4 10 *ﬁfoftﬁ?g«:\ri&%c& Uesnsthe
properti és of the final product weré as |l ows: Viscosity = 1249" cST

gm 51 2/ 100 0 #*“*2*3%?‘%“\“%}%%&%’# oS 4 e;;a*‘r“a?.“%%@é‘im&eﬁ”é*‘w 88545 O

Sul furized Phen efro Pro ene, ta 0 a liter
gl ass 1 eSEErL 1 LEdCRIEH 5% EaRrC Al B oS st PO s Juile oo

t hrough a gas scr ubber (? ining .10 wt. 9% aquepus NaOH solution and a gas
inlet tube RESOIIIETECY RSBt FHES T BHUE ISP Bl e 1, 450.0 g of Exxon
100 Noil, 461.3 g

TARLE Z
Wi, 9%
{13 1.22
Ci4 877
15 707
LI 4,69
C17 $.43
Ci8+ 374
TABLES
ASTM DE&
Dastillation o
Initial Boik ng -
Pomi {BP} R
AAAAAAA i;g E) o N‘ 3 % 7
{ » BP 2354
SRR a0
S0% BP 2589
Gss AR 2654
End Boiting Point /LY
RS fnte a 4 ey round flagk was added 8324 g (3 molesy of propylens
pentamer (sample 31187} and 1128 g of phenol {12 moles). The resctants were nuixed and

o . N . . -~ o R -
heated o $0°C. Al thiy tempemature, 75.9 g of Amberbyst™ 36 catalyst (Rohm and Hass)

Lt
ik



of decyl alcohol, and 72.0 g of Anpbco 9221 (an LOB sulfonate). The m xture
wasagi tated and heated to 7 1C, and at this tenperature 337.5 g |line was
added, fowbowd1829112.5 g solid sul fur. The tenperat ur @Cofustéve/osract or was
increased to 127 C, at which tenperature addition of 116.4 g of ethylene

gl ycol was perfornmed over 45 mnutes. After the addition, the reactor
tenperature was increased to 149C, and 158.4 g of ethylene glycol was added
to the m xture over 25 mnutes. After the glycol addition was conplete, the
t enper at ure atdsd intihe agsetkriord R ARCravesn 2bintenuiesisedte § HPE. tBrpenaiar e,
addition of 120 g of CO2 was begun at an addition rate of 0.564 g/ m nute.
110 m nutesceadddefor tihRe@O2: addisth@aasusdeatliton M4 «dn@pdbriethyhene mkycol
was added over 15 minutes. After the CO2 addition was conplete (210 m nutes

after it Mas:HegMM: xl;ia,ekcnﬁ@@ct&lwms AReatedi @ ARRLexLIBLEl¥: 212§ ynder
vacuum to disti t he al cohol solvent to afford a crude product with a 0.7

I |
Vol % cr l#df‘nﬁﬁv? rz;w N A e e akimﬁﬁﬂgge%g &8%%& }a@fh%r{@ﬁg%? z%& Jal

product w o] OWI ng propert| es % Ca
= 10. 7, of the fi.pal roduct diluted with
Exkon. 100°KFGNT 514G é\%ﬁaﬁfésbwr% Pt TRk e S o077)
Preparati on of Overbased Sul ed Phenate from Propy f i Xt anmer

Al Kyl pheSSFEEGE7EI Kivev et B ‘s‘é‘éb ECINEN R ‘B‘ﬁéh%vt"é‘ ﬁ}@ eﬁgr‘é"a‘f«’i‘ Fhan

substantially the same manner as in Exanple 2 to provide a 319 TBN
over basedS&upFuritzeed.Ca phenat e

EXAMPLET
j0096] An alkylphenol was propared in substantially the same manner az in

Exaraple § using the same componsns and amouns,

EXNAMPLES
{B0eT] The alkyiphenoh of Example 4-7 were blended together fna LU weight

b o foro an alkylphenol masture, The alkviphenol mixtore was sulfurized and
overbased s follows, Into a 4 liter round Hesk, 300 g of the alkvipheno! misture was
sadxed with 6707 g of diluent off, an off soluble alkyviarylsulionic scid catalyst and & fow
drops of an antifoam agent. The mixture was heated o 2 fompersture of 1IOC aver a
period of 39 minutes. During this periad, 380 g of lme was added when the temperaturs
of the ratxture reached 70°C.

HIISRY AT, V127 g oof sulfie was added and the temperaturs of the mixturs
was further inereased to 130°C over a poriod of 20 ounutes undsr 3 vacuum of G688
mimblg, The vacoom was sppliod 0 remove svelved HeS After the tempersture of 150

U owas veaehed, 1337 g oof othylene ghyes! and 328 g of Z-ethylhowanol were slowly

e
L4



concentrate with the foll owi ng conmponents: [0079] 467.2 g of the product of
Exanple 1; [0080] 373.4 g Exxon 100 Neutral G 1l; [0081] 477.2 g decyl

al cohol ; [WO22]0/B%28 g Anpbco 9221; [0083] 280.7 g linme; [POO8ARVBsSESY solid
sul fur; [0085] First Ethylene dycol Charge = 131,7 g; [0086] Second

Et hyl ene d ycol Charge = 62.0 g; and [0087] CO2 Charge - 96.0 g at 0.47
g/ mnute. [0088] The crude product contained a crude sedinent of 0.8 Vol %
and the filtered crude product had the foll ow ng properties: TBN = 319, wt.
% S = 3. Gddedib thdbe@aior T 8mpataiun¥oCR read?o:3¥as Wlbenvinseositty | 6T dnak
product diluted with Exxon 100 N QI to achieve a 300 TBN was 574.2 cSt
(100C) EXANRLEi4d-0889] aRY epar akirennef t#hHr dpyhenesPedtudorr Jidliky | pheneh.

[ 0090] An al kyl phenol was nmade by al kyl ati ng a phenol with a propyl ene

pent aner ;eamRLCHal 1 yaRvakliable f ramhevsenaganizbe gQQ*H@l@;mlm;\Lgﬁ%ei The
propyl ene pentanmer was obtained as the bottons product of the distillation

of pr Opy!i;%ﬂfdéx%%%&%r Rl %gmfi{s%vm AkePhh IQNRLL Z8L LORRTRGESS bRl HAPI oyed
a bul k I'iquid phosphoric aci

was inereased to 0.8 ghan. The fotal carbon dioxide chargs was 128 g The reaction

mixiure was then heated to 215°C and the presswe slowdy reduced to 230 ram Hg o

remve sohvant and ethylene glyeal. A witrogen sivipping was done at 80 mm Hg over a

periedd of one howe, The produst was eonled to 180°C with digtomeous earth (ler wid

{5899 The properties of the ol concondrate of the overbassd salt of the

sligomerized slkyiphenate of this example are set forth below in Table 4,

TABLE 4

PFroperiy Result
Ca, wi, % Q.76
8, wt, %% )
Clh, wit, % 5.99
Hase nuimber, mg 263
RO/

Visvoaity @ 1HFC, 274
mms

COMPARATIVE EXAMPLE A
U The propylens  telramer-dertved, CO0;  overbased, sulfurisad Oa
atkylphenate o concentraig was a semmercial materis! with the propertics set forth below

i Table &



catal yst. The propyl ene pentanmer had an initial boiling point of 236.5C and
a final boiling point of 295.2C and the foll ow ng carbon nunber

di stri butworrossissey forth below in Table 1. TABLE | [ 009PCTIUsc@9ms2si it er
round flask was added 632.4 g (3 nol es) of propyl ene pentaner (sanple 5
1187) and 1128 g of phenol (12 noles). The reactants were m xed and heated
to 90C. At this tenperature, 75.9 g of Anberlyst 36 catal yst (Rohm and
Hass) was added and the tenperature of the reaction m xture was raised to
110C. The reaction proceeded for 4 hougstat this tenperature under nitrogen
at atnospheric pressure. The reaction m xture was cooled to 100C and
filtered to renpve the cat ah:}@‘éix Next, thepeegetion jm xture was heated to
230C under 30 nm Hg vacuuigang ,el dunder tho&ewcond tions for 10 m nutes

in order to distill EXCESa%p{%—JHUI - TFhe-atkyt AT DT essentially
quantitative with respect +=po-ph S—gf- ;al. et4 t han 95% nonoal kyl and
greater than 85% para-dir &~ E‘v WRLE-5 [-0092) -An--al kyl phenol was

prepared in substantially PRE SERRSTIRRNer | as i“¥<Exanpl e 4 using the same
conponents and anmounts. EXEMIVE 6 _[0093] Preparation! of Propyl ene Pentamer
Al kyl phenol . [0094] An al ky[ptsesisd @b fade by %fkyl ating a phenol with a
propyl ene pentaner comer ¢irad¥y avail abl e{from Chevron Oronite Conpany LLC.
The propyl ene

EHE Y Testing
L U] Reproduntive Toxicity Screening Test
0183 The benefits of smploving the overbased salis of the oligomerized

atkvihydroxyaromatic compounds of the fnvention are illustrated by the results of
reproductive foxicity tests performed in accordance with the QECE Test Guideline 421
Iy these tests, rats were desest with the product of Example § and the product of
Comparative Example Al

HEHES Four individuad grovps of 12 rats of each sex in the parertal (FQ) generating
were administered daily oral {gavage) dose levels of §, 80, 250, 1000 mpfafday of the
Uy overbased, Ca oligomertzed alkviphenate of BExample 8. Another fowr individual
grovps of 12 rats of vach sex w the parental (FO) generation wore administersd dudly orgl
{gavage) dose levels of Q, 30, 204, 10060 myhg/duy of the propyvlene tetramer-dertved,
CQy overbased, sulfurized s alkviphenate of Comparative BExample &0 The dosing
vodume was § mbkg/day. Coutrol animals received the vehicle only, which was 8 peangt
ofl dosing sohution prepared weekly, angd thelr fest materisl concentrations, hompgensity

and stability verified by chemical analysin. Male and onale pavental antmals were dosed

v
LA



pent aner was obtained as the bottons product of the distillation of

propyl ene oligoner derived froman oligonerization process that enployed a
bul k |i quwo 2ptooapdreri c aci d catal yst. The propyl ene pentrafars2évads12Re

foll owi ng carbon nunber distributions and boiling points as set forth bel ow
in Tables 2 and 3, respectively. TABLE 2 TABLE 3 [0095] Into a 4 liter
round flask was added 632.4 g (3 noles) of propylene pentaner (sanple 5
1187) and 1128 g of phenol (12 noles). The reactants were m xed and heated
to 90C. Atilt bisng dnaperataiing, (28 5la@signofinAfderd VStkads, gatsdby Sty (RORrkand
Hass)was added and the tenperature of the reaction mxture was raised to
110C. Thexnd eacti-an: pioseeded hal ndrdigurs at this tenperature under nitrogen
at atnospheric pressure. The reaction m xture was cooled to 100C and

filtereds@osgnove rphgigalalyst «%4 iNextitilN@clr 6a861#k00n I XLUsRiIAS Regled to
230C under 30" mm Hg vacuum and under those conditions for 10 m nutes

in order g gl Lm%sz@é&fm@ﬁ&% m;';n& B 1A (AL O YBRRERRLL h%?n’m‘ Ryl and

guantitative w th respect S greatert 1oal
great er t%bap 8§5(V ﬂr&a Q & e X{?‘NRLE} ngogtgﬁktﬁx I\kya pﬂg gm \\ as
pr epar ed Ui ¥s t AnETaT T f‘hﬁ SHHES PERAST 58 3 T Ay the ¥ anme
conponent d anmount EXAVPLE 8
P ?«zm?im up o Y dayvs with a*mi*}\r mate from the same group that had previously mated
At completion of parturition, lters were examined for viahilty, Data for the Rty
$ndex (murther of fomales that became pregnantmanbey of fomales mated), the mean litter

size {average number of (ive 4 dead binths)litter) and the mean hve fifter shee (aversge

mber of Hve birthy per litter) was recorded snd sef foeth below ju Table &

TABRLE G

Test Dose Level Fertihity Index (%) | Mean Live Litter
Materiad {mgrkgddayy Shxs
{oamparative By, A TG0 LTS 7.7
200 SLT (L 113
50 SERNE 179
{} 100 (1200 i2.8
Example & 1308 83.3¢ ‘} {}f'i 3 134
250 100 (134T 4.0
é{} {} 4 ‘ ‘ i 3 w ?‘?
& @i '?siE i.i' 135

As the data show, notther the praduct of Conparative Example & nor the product of
Bxanmple § had any adverse sffects on the fortility index,  Significantly, the product of

Bxample 8 did not have an adverse effect on the mean Hve oy size of the tats treated



[ 0097] The al kyl phenol s of Exanple 4-7 were blended together in a 1:1:1:1
wei ght ratio to form an al kyl phenol m xture. The al kyl phenol m xture was
sul furi zesoant/ayepbased as follows. Into a 4 liter roumdTfusaei/osB80 g of

t he al kyl phenol m xture was m xed with 670.7 g of diluent oil, an oil

sol ubl e al kyl aryl sul fonic acid catalyst and a few drops of an antifoam
agent. The m xture was heated to a tenperature of 110C over a period of 30
m nutes. During this period, 380 g of |linme was added when the tenperature
of the mwittuligorneatheldy 310G FrEO8H Phaddio € axkdBypdred iofthestibdrufvaaseratided and
the tenperature of the mxture was further increased to 150C over a period

of 20 m RutRSrdindehedot@sU Ml B80.0BTHY: nlhe Mackium Was,2RRl fad-t qikenove
evol ved H2S. After the tenperature of 150 C was reached, 153.7 g of

et hyl ene yghy ¢oly and. 328, gﬁi‘s?&!&.ﬁﬁeg bybhexenek eres sk 8"%%@9&@3 d%;&n&@&; 1y

reactor. The t'enperature’o e reactor was further increased to 1/0C over

2 er o j68 SHDHG, 30 kBeR B L ALOGALL BLER OGS S Ran, gyl ves

t hen i ntroauce mn and carbonat i on; g of

et hyl ene col S ntrod r.a period of on \nutes,

the” car boRetgrtBe b ! TR ?%gs Flpesd gfdf}iﬁeéué Qéjz S Pt

carbon di oxi de charge was 120 g. The reaction nmxture was then heat edto

215C and “{HENSFEEHY doss| B 93“rf‘é>di§cé‘fd’ iy 20 it iy Tt oy BREVBT ol veht T ald

et hyl ene glycol. A ni trogen stripping was done at 80 nm over a period of

one hour iiEkeiepr doudrapassic gotmdiitso (160€ whethagidatsreous @ar pheditnied ai d.

[ 0099] The properties of the oil concentrate of the overbased salt of the
alkvihydrexyaromastic compowds of the invention,

IR Marine Cylindar Lubricant Performancs Testing
16T They efficagy of the overbased, oligomerizad alkelhydroxyaromatic salis of

the invendion was demounsirated by testing various maring oylinder lubrivants Brondaied

from these salts, Al of the resnlting maring ovhnder lubvicants preparast in the following

Exgrpples 914 and Comparstive Examples B0 possessed a TEN of between T0S 10 71R
X

mg KOW g olf, » viscosity & 100°C of between 1783 1o IR.79 mm¥s, and 8 Ca content of

S e T i QS
2.5 27wt %

EXAMPLE®
B A maring oylinder lubricant aa deseribed above was preparved by adding 28

wi %6 afl g OO overbased, sulfurized 200 TBM Ca alkylphenate ol concentrate derived
from the slkylation of phenel with progylene pentamer available from Chevron Oronite

Company LLU © & muarine oyvhinder base oil,



ol i goneri zed al kyl phenate of this exanple are set forth below in Table 4.
TABLE 4 COMPARATI VE EXAMPLE A [00100] The propyl ene tetraner-derived, CO2
over basedvo=oiouuns22ed Ca al kyl phenate oil concentrat e wasTASc@nmve228i al
material with the properties set forth below in Table 5: TABLE 5 [00101]
Testing [00102] Reproductive Toxicity Screening Test [00103] The benefits
of enpl oying the overbased salts of the oligonerized al kyl hydr oxyaromati c
conpounds of the invention are illustrated by the results of reproductive
toxicity tests performed in accor dakéeiiiiif it he OECD Test CQuideline 421. In
these tests, rats were dosed with the product of Exanple 8 and the product
of Corrpargaﬁaﬁm Exanpleuie {00384 Faut o nidbyitdualboos eupsrofud@bratigivgf each
sex in the parental (FO generation were adm nistered daily oral (gavage)

dose | evehsiiofy Oy 605 (290svek0Q0 r&'fﬂﬁgééiiay 30f &st\h@a%:@‘ 1N Qﬁ*%@&?%m@@m
ol i gonerized al kyl phenate of Exanple 8. Another four” individual groups of

oral (gasag 8%2*%33%%%%‘?8%%%‘ “0rR38E iy TR SEuRl e
tetrarrer riv qu L2 sfiii Ca aI kyl phenat e of Conparative

Exanpl e '&grozfxﬁsz F a!élgih.\ xgi P %\ a mmvi; »

COMPARATIVE EXAMPLER
LU L A murine ovhinder lubrivant ss deseribed above was prepared by adding
TV wi % of a (U overbesed, sulfurizsd 250 TBN Ca aliviphonate ol concenirate

derived from the alkylation of phenol with propylene tetramer 10 a maring ovlinder base

ol
EXAMPLE
IR R A marine sylinder lubricant sz deseribed above way prepared by adding 14

wi %% of the Ca alkylpbenaie oil concentrate desoribed in Bxample 9 and §47 wt, ol g

 TBN Ca salfongie detergend concetrate {gpp. 50% actives) to @ marine oylinder base

ENAMPLE 12
{88112} A marine oylinder hebricant ae desinbed above way prepared by adding
P82 wt %0 of the Ca slkyiphenate ofl concentrate deseribed o Hxample 10 and 847 wy

Y of the Us sulfonate detergent concanirate desortbed 1 Example 11 0 & marine oylinder

hase ol



volunme was 5 m/kg/day. Control animals received the vehicle only, which
was a peanut oil dosing solution prepared weekly, and their test materi al
concent r avpanry/o1a0geneity and stability verified by chRremiusadosaszBysi s.
Mal e and fermal e parental aninmals were doseddaily during the pre-mating (28
days), mating (up to 1S days), gestation (up to 25 days) and lactation (4
days) periods until necropsy. [00105] FO aninmals were paired within their
groups on a 1:1 basis for mating. Fenales were exam ned daily during nmating
for presence of a copulatory plug or spermin the vagi na. Wen evi dence of
mating was not detected within 10 days, the fenmale was placed for up to 5
days with another male from Chdigarmigromx i@t chad previously mated. At
conpletion of parturition, litters were exanmned for viability. Data for

the fertighptaai ndexs (Ruesaliecd srakes %h@h»&%@a{mx@&@g%%é aberiaok
femal es mated), the nean litter srze (average nunber of (l'ive + dead

bi rths)/ listds sand - f

i rthe ped YT R @%ﬂ@rﬁﬁ&g& HE qlf bhFopleres b@%&‘vﬁ?ﬁ“‘?{éﬁ?g iR ¢ as
he d , duc A d
Zfeagﬁrﬁr‘%q%ad?"t §*§§‘f?$§éc%t§“ r?*?fﬁﬁwfé‘? SRR Gl o Bt 1y

t he product  of Fx Ie 8 drd not have an adverse effect on the nean |ive
litter si'PBUBFNE hg' %% r eat edwi th 1000 my/ kg/ day of the product of
Exanple 8 as conpared to the nean live litter size of the rats in the
control group. However, the nean |¥%é&M{%% &} size of rats treated with 1000
ng/ kg/ day of the product of Conparative Exanple A was statistically
si gni fi cdB#Id]| ess A anint hplimatubricns dsideteibed icheviofvat ieprrad Sy inddibhd 4
control group Nbreover the nean live

%o i the Ca alky iphm.;m oif concsntrate deseribed in Example 9, 847 wi % oflthe Ca

<

sulfonate detergent concentrate desertbed in Example 11, and 1 wi % of » polvbutens

sugeanintds oll concentrate (app. 38 96 actives) {o a mavine wyiinder base oil,

EXAMPLE 14
{8118 A marine ovlinder lubricant as desoribed above wis prepared by adding
T2 wi %% of the Ca alkylphenate off concentrate deseribed in Exanple 18, 847 wi % of
the Ca sulfonate detorgent concsndrate desoribed in Example 1, and 1 w96 of the
polvbutene succinimide o1l concendrate deseribed tn Example 13 © 8 maring ovhader bass

&,



litter size of the rats treated with 200 ng/ kg/ day of the product of
Conparative Exanple A was directionally less than the nean live litter size
of the rawe2m/aeIcontrol group. This illustrates the pemafSzavas2281
properties of the overbased salts of the oligonerized al kyl hydroxyaromati c
conpounds of the invention. [00106] Marine Cylinder Lubricant Performance
Testing [00107] The efficacy of the overbased, oligonerized

al kyl hydroxyaromatic salts of the invention was denonstrated by testing
various nmarine cylinder | ubriCaftSRAGIYUNMSEF.EIM t hese salts. Al of the
resulting marine cylinder lubricants prepared in the foll ow ng Exanpl es

9- 14 and Conpas atliver Bxaoplies (Babhpdssessed pfephBN Bf sdaetoveest £0.55 ot the71. 8
ng KOH/ g oil, a viscosity @100C of between 17.83 to 18.79 mmR/s, and a Ca
content qfy @.k}@g&&;&?& 1 WoneeHora EXANREE: % [OQLA8L - Armkbres cykt ndey, Lpbyki cant

as descri bed above was prepared by adding 28 wt. % of a CO2 overbased,

sulfurized, é?“%ﬁ%i@'\xka Ak Kyl pnenate.Qfrkd GoRCeNLaHe Lg% g'%ﬁ?g}ﬁ: fom.t Q,{athd

al kyl ati on of phenol Wt h propyl ene pentaner avail a 8vVron o onite

Conpany LLE to a marine cylinder hase oi | EXAVPLE 10 [00109] A marine
ooy e el Rl s S hlR08 Rhte BIANENER 12 QUARE DUTBENEE 06 of

a CO2 ove[Ebased, sul rurized 300 TBN Ca al kyl phenate oil concentrate derived
fromthe “4t kyl ati on of phenol with propyl ene pentaner available from
Chevron

Hoiia] Desenption of Performance Testing
B Falex 3N Corrosive Wear Test
{81 E8 This procedure is used o evaluate the corresive wear proteative properties

of maring oyiinder lubricants. A steel pin iz rolated betweon two stativnary V-blocks
trsnereed o the il to by teated wder Inad on the Viblocks &t a specified temperatarg and
load progeam. During the test, diluted sulfurie acid is continuously sdded 1o the st oill
Tests are gonerally rephicaied. The pin woar is determined by weighing the pin before and

aftor the testy the loss o mig 1S repoited as wear,

LR Indiana Stirving Oxidation Test (TN
jiI 28 Thiz test is wsed o pvalusie budb oxidative snd thermal siahility of

fubricating oils for intemal combustion engines and alike. Two catalyst plates {oopperand
steel) and & glass varnish rind are tmmersed in test oif, and the tost oif is hewted and acrated
by stiving fur the duration of the test. At the end of the heating period, the viscosity at
A0°C of the test ol 15 measursd, and the fnersase of thy viscosity of the test oll is
expreseud as the ratio of the viscostty of the test oil fo the viscosity of the fregh test oil,

{80121} Fomaten Hot Tobe (KHT)Y Test

4¢



Oronite Conpany LLC to a marine cylinder base oil. COVPARATI VE EXAMPLE B
[00110] A marine cylinder lubricant as described above was prepared by
addi ng 2AWwWorowo1482of a CO2 overbased, sulrurized 250 TBNT@S2@lyi2phenat e
oil concentrate derived fromthe al kylati on of phenol with propyl ene
tetramer to a marine cylinder base oil. EXAVPLE | | [00111] A marine
cylinder lubricant as descri bed above was prepared by adding 14 wt. % of
the Ca al kyl phenate oil concentrate described in Exanple 9 and 8.47 w. %
of a 420 {#BN2Ca sulA dwatwetidetsrgentuiconcentrat shipagp . S0%atttves)oltd a
mari ne cylinder base oil. EXAMPLE 12 [00112] A marine cylinder lubricant as
descri bedlabove Was peeparetidyy afginghdd <SR «ir Yool  The ¢Gas albkyk phanat e
oi | concentrate described in Exanple 10 and 8.47 wt. %of the Ca sulfonate

det er genteos QRGN tEEKE. dasaki-hpd of BnEaiRk efdkith® BB NS G¥likndenihase
oi | . COWPARATI VE EXAMPLE C [00113] A narine cyI i nder lubricant as described

above wag,eRLe pacseggggk exqgargzgwé-éi&? ;AMU o %@&}\ “g‘an d@gakgkzam%fg@?@km\

concentrate descri in Conparative the Ca
sul f onat eng%herig%qt 1 QNG ta Q%Egthe & o' Xa‘q a%knwlt%(p ”Eﬂ\'eﬁ& ES %ifh deposity, the

test result Is reconde blocked”™,
L A MAG &4 Micro Coker
HHM 34 This wethod iy wsed o evahwite the high towmperatore depositfiacquer

formation tendeney of land and warine lubricamis. A guaniity of test oil is pwt into @
shallow frough of a sloping aluminuny pangl, & tomperstuee gradicnt apphied fo the
alunvinum pansl with the test ol ovenly distnibuted in the shallow trough. The panel ix
heated for a puriod of Hwe, and the temperaties 8t which depoaitaflacguer starts to form is

determined from the appesrance of the paasl at the end of the fest

{0128 Mustilied lnstitnie of Petrodowra 48 (MIP 48} Test
{261 Twe samples of 8 lubricating oif composition wers heated for & pented of

time, Nitrogen was passed through one of the test samples while aly was passad through
the other sample. The two samplea were then cooled, and the viscuaities of the sample
wers determined. The oxidation-based viscosity inerease for esch jubricating ol
composition was caloulated By subtacting the Kinematic viseosity gt 100%C for the
nitrogen-hlown sampls from the kinomatic viscosity st 100°C for the air-blown sampls,
st dividing the subtrastion produst by the Kinenwtic viscosity at HHFC for the nlirogen
blown sample.
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mari ne cylinder base oil. EXAMPLE 13 [00114] A marine cylinder lubricant as
descri bed above was prepared by adding 4 wt. % of the Ca al kyl phenate oil
concent r awe 2dssaus2bed in Exanple 9, 8.47 wt. % of the Cacsaishamasesi

det ergent concentrate described in Exanple 11, and 1 wt, % of a pol ybutene
succinimde oil concentrate (app. SO¥% actives) to a marine cylinder base
oil. EXAVPLE 14 [00115] A marine cylinder lubricant as descri bed above was
prepared by adding 11.52 wt. %of the Ca al kyl phenate oil concentrate
descri bed®#¥R8Exanpligisd G5t 8. 4@ Wt evadbans e ep@al sotdgnatiecietier gedency of
concentrate described in Exanple 11, and 1 wt. % of the pol ybutene

succi ni mrgeirel dnggansiénts at sotdeser mb:xeﬁ el RinEXamg @c kRptat &emRtbaen eyddwder
base oil. CC]VPARATI VE EXAMPLE D A nmarine cylinder | ubrl cant as descri bed

above wasnpheparsd:O¥nadding 1Be 88 Wt ;@@f‘i«m@m a8k ke enabg@ihder
concentrate described in Conparative Exanple B 8.47 wt. % of the Ca

sul f onat %}gx?’@lﬁﬁ ﬁ%@ki}&;ﬂ@%@@{ ﬁk%%@g@f’h?@qi ;Q;QEK?@?'{&% y, (D ¢k h%"@i* %}Eﬁ

percent of the polybutene succinm oi | concentrate descri arrpl e

13 to a rna{) %&%,Y % mm% had & V‘g ]z@f g‘g{%&c AL QRO 5[ oA fig

Testing rr05| ve’

Seposits,

HE B Preasurized Differsntial Scanning Calorimeter {(PDSC)
R Thix text is used to svaluate thin fhn oxidation stability of test oils. Heat

flow to and from the test o in u sample cup exposed o oxygen is comparad o 8 hent flow
to and from an emply referonce cup exposed i axygen while both cups are heated using 3
pro-determvined  ternperature molile, The oxidstion resction resulls 1o an exothermis
reaction which s shown by inersassd heat How. The Oxidation Induction Tine {OIT) iz
the Hoe in minodes ot which oxidation of the test oif starts.

{8134 The performance testing was demonstrated n thres different typex of
formmlations: phenate-only {(Table 73 phonste-sulfonate (Table 8 and phente-sudfonate
with dispersant {Table 81 As the data show, the overbased, oligomerixed phenates of the
mvention perform thelr detergent fungtions relatively sgual 1o detergents sterived fom

peopylane tedramer

g7
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[00118] This procedure is used to evaluate the corrosive wear protective

properties of marine cylinder

| ubri cants.

two st atiwoanw/4d2bocks i mmersed in the oil
V-bl ocks at a specified tenperature and | oad program During the test,

diluted sulfuric acid is continuously added to the test oil.
generally replicated. The pin wear
and after the test;

A st eel

Stirring Oxidation Test (ISOT) [00120%BfAi’s test

oxi dative and thernal
engi pes—and-ahi-ke:

Twa-eat-alyvst
LA AV TLUALTCALT y\JL

the loss in ng is reported as wear.

and-st nul )

pin is rotated between
to be testeaCunsesovlosrdl on t he

Tests are
is determ ned by wei ghing the pin before

[00119] I ndi ana
is used to evaluate bul k

stability 8hedatthsdigatdg oils for internal

r\l At ac.. L. coOpper

var ni
aer at

sh rod are immersed in test
ed hy qtirring f.or

ctt- SO U U T

oil, and the test oil
the. duration._of the test

R S

Ing %

|s‘heat
e tan o

peri ¢

d, the viscosity at 40C of

t he _test_oil

is

neasur €

d. and

of t h&@bBRISHUFINY IO EARE: t est  oi

IS expressed as

the ra

tio of

of th&akesN Otdmiie: Wher Vissgagi ty, of the fresh test oil.i [00121] Koraatsu
Hot TubgpkddHE), ;test[00122] A lubricating oil conpesitsonipgopassedtiywoug
a tenperature-controlTed grass tube for a period of Ui ig by enplroying a
SU|ta§$§;a¢$&§£& Iﬁ@ﬁgh%§§ tube is then cool ed apggmashggﬁLlnd theA29|
of a ¥ 8% E{%U&{I}l\ligq remarnrngonthe i nmery-surtace - ortne” ghass—t-the
i s detern uclng a bUIUI it IaL;HU IGHUIH f-r-om t-0-16 In—
10=cliean). In cases in which the gIasstu are IeteL.thockeg,_'th
dePO$i-t-Srt-NEt-85tt-0S Ultmi-S—t-eCOr HHH ALY gﬁiockaﬂ"‘?P 6% . ,,*&y
o 7 Lacgueer @IZH°0 .50 | Blocked 6.5

MAQ 64 Miom Coker, Deposit

Formation Tenyeratug, °C 246251 | 2588264 2IR245

MIF-48 Uidation,

Yo Yiscosity dncrease 45.6 404 39.€

Panel Coker, g éepmm 217 276 284

PO QT 1340 1074 142,68

conbusti on

and nvnlacc
ed étf?élw
f__t e Reat i
the_increas
t he vi scosi



[00123] MAO 64 M cro Coker [00124] This nethod is used to evaluate the high
t enperature deposit/lacquer formation tendency of |and and nari ne

| ubri cantwo 20u0quaswity of test oil is put into a shal |l orCrrusagly/osf2s8a

sl opi ng al um num panel . A tenperature gradient applied to the al um num
panel with the test oil evenly distributed in the shallow trough. The panel
is heated for a period of tine, and the tenperature at which
deposits/lacquer starts to formis determ ned fromthe appearance of the
panel at the end of the test. [00125JARbHi*fied Institute of Petrol eum 48
(MP 48) Test [00126] Two sanplisuet-saiflwdy MEdtsi ng oi | conposition were

I’Cllﬂh oRe of..t-ha fncf

heat f.0 a ad--of - tg-npe Ni-t-r-aoagan.-\wac..nacsed.-.t
e ~Of—a 'JCI OG- OF -t e INE- T OgeH—YZWaS-pPasSet--ti

h

sanples while air was passed through the ot her sanpg The two sai‘rﬁﬁ“ “Her e
t hen cool.ed,..and.the.vi.scosities. .of {the sanples. wer xdet er fsndd | The-

oxi dat.i.on-bhased._viscosity.increase fior. each lubricati ng.oil conposi tion was
cal cuj BEedOBH SHbErH® g the kinemdtic viscosity iat 100G for the
ni t r ogif=briWirsaivpEadrriam, Fhewkigrerat i ¢ vi scosity at 100C for the

ai r-biows. sanpl e, and dividing the subtraction prdduetioly tihe ki nematize
viscosity at 100C tor the nitrogen bl owmn sanple. [i00127] iPanel Goker
Test [ 012818 hirs - h@SliorS; usRd to evaluate the depgsi{ghorim ngyor | acqueriing
tenden&gw&rm THUE. gRaly RE, oI T s o a nor metalrsurface;Tstimutating - the
depos rornma | onrrmartrne Ullgl ne \,yl nders—and-gi-stons:i-Fhe-tubri

t-cant-is
S Iashed agai nst a heated test paneli under - o
P 9 ‘ P | Laequbr @310°C $.3¢ R 7.00

O Q

Lacquer @3207C | Blocked | Blocked | 8510 7.0

MAG 64 Micro Coker, Deposit Formation

Temperaturs, “0 J6(/258 1 235084 1 I8124)
MIP-4R Oxidation,

Yo Visoosity Inerease B 343 S1.3 40.7
Panal Coker | rag deposits FRQ 236 246
PORC OFF, man, 82,4 &4, 860




controlled conditions over a prescribed period of tine. After the test, the
wei ght of solid deconposition products accunul ated on the test panel is

det er m nesoant/axgrpessed as ng deposits. [00129] PressurcTas2@off28ent i a
Scanni ng Cal orinmeter (PDSC) [00130] This test is used to evaluate thin film
oxidation stability of test oils. Heat flowto and fromthe test oil in a
sanpl e cup exposed to oxygen is conpared to a heat flow to and from an
enpty reference cup exposed to oxygen while both cups are heated using a
pre-determ ned tenperature profile. TFi#L.B%i dation reaction results in an

exotherm c reaction which icshowniibyt-0epegaedvligat flow. The Oxidation
| nducti o Ti-pe (ﬂT\ i-s--t-he-ti-me-i-p-m-nut-es-—-at--whi-ch--oxi-dat-i-on-—-of--the t-est—

oil start [00131] The performance testing was denonstrated in thre(é’m? Ex.
di fferent’ %’VH@S of _formilations:. phenate-only (Tahle ¥ 3 phenktedsil f odat e

(Tabl e 8), and_phenat e-sul fonate with_dispersant ({Table 9). As the idata
show, theFokeEBassdi tolEyoieri zed phenates of the i nventioniperformtheir
det er geni FfipnsNiOns:shel Wi vadky Pegqual | to detergents derived from pragpyl ene
tetramer| $ABLE | dsPhenat e-onl y 'MCLSTABLE 8 Phenat e-{sukfomat e; MotsFABLE 8¢
Phenat e- §UTI'T onat €= di SPEr SaAnt VLIS T00132] T W T be " Under st ood t hat
various nadif eat QNS DBY-0¢ Jmde to the 1.08 103 1.7

Kematsu Hot Tube, Hsclean

Laoquer @310°C R.00 .00 7.00
Lacguer 330°0 .00 Rlocked 354
MAO &4 Micre Coker, Deposit
Formation Temperatueg, "0 JOL/262 1 3527258 | 2ei2a0
MIPER Oxiddation, Ny :
%% Yiscosity ncrease megsured ga 372
Fanel Coker , mg deposits ) 271 242 222
POSC O, min, 5.0 388 g5.%
{88133 I owill be understood that various modifications oy be mads o the

ombodiments disclosed hereln. Thoretors the above desoription should not b construsd
as linaiting, but mershy 2 exenmplifications of preforved cmbodiments.  For example, the
functiors desoribed above and implemented 2 the best mode fur opersting the pressrg
weventton are for Hlusiration purposes only.  Cther arrangements and methods way be
maplenterted by those skilled in the art without departing fom the soope and spirlt of this

wmvention, Mareover, those skilled in the art will enwision other modifications within the

seope and apirkt of the claims appended herelo.
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enbodi nents di scl osed herein. Therefore the above description should not be
construed as limting, but nerely as exenplifications of preferred

enbodi mrerwe.20farn4e2anpl e, the functions descri bed abovePramaSeonglosazent ed as
the best node for operating the present invention are for illustration

pur poses only. O her arrangenents and net hods may be inplenented by those
skilled in the art without departing fromthe scope and spirit of this

i nvention. Mreover, those skilled in the art will envision other

nodi f i cat.,ons: W thig, the,.scope and spirit of the clains appended
hereto.V@%§Q§%ﬁ%§§¢%gggﬁg? 1. An overbased salt of an oligonerized

al kyl hydr oxyaromati c coppouynd, wherein the. alkyl grqup of the
aIkthydroxyaﬁona%Pc“E% gﬁgnﬁhiQtd@rPG@H“WW@ﬁléﬁygwggﬁﬁwﬁﬁyPﬁr%HEBWﬁﬁising
propyl ene oligoners having an initial boiling point of at |east about 195C
and a fi ralergisith pfypornp obtherdkiprdoxtrapmaibocimBese indomuddiimean e iRSTM
D86. 2. The overbased salt of Claim1l, wherein the propyl ene oligoners have
an i ni ti ahixhot lcbngripai nropflicrat ollgeasts abowt 200G lds»ineaguined! bylcASEVLDE6. 3.
The overbased salt of Caim1l, wherein the propylene oligonmers have an

initial beiskiAgd pOIRLbRfin@hoibeash AHQULaZARG aS MBASHHSt DYy ASTVIDBG. 4.
The overbased salt of aim1l, wherein the propyl ene oligoners have an

initial boiling point of at |east about 225C as neasured by ASTM D86. 5.
The overbased salt of Caim1l, wherein the propylene oligonmers have an

tnitial boili B PR g‘vt’eﬂ%fset?gaii! gfaéitain% Q?‘lv’*lvthcr%gp { e%%opy eaflseuﬁrh%gmg& iéégléiﬂn %gii

boiling point of at least about 200°C as measured by ASTM D86,

3. The overbased salt of Claim 1, wherein the propylene oligomers bave an imtial

boiling point of at least about 210°C as measured by ASTM D86.

4. The overbased salt of Claim 1, wherein the propylene oligomers have an initial

boiling point of at least about 225°C as measured by ASTM D86.

5. The overbased sall of Claim 1, wherein the propylene oligomers have an initial

botling point of at least about 230°C as measured by ASTM D&6.

6. The overbased salt of Claim 1, wherein the propylene oligomers have a final

botling poiut of no more thau about 300°C as measured by ASTM 186,

7. The overbased salt of Claim 1, wherein the propylene oligomers have a final

botling point of no more than about 290°C as measured by ASTM D&6.
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6. The overbased salt of Caiml1, wherein the propylene oligoners have a
final boiling point of no nore than about 300C as neasured by ASTM D86. 7.
The over baioedigakg29of C aim 1, wherein the propyl ene ol iPgorsSeaiosazel a fi nal
boi ling point of no nore than about 290C as neasured by ASTM D86.8. The
over based salt of Claim1, wherein the propylene oligoners have a final
boiling point of no nore than about 280C as neasured by ASTM D86. 9. The
overbased salt of Claim1, wherein the propylene oligoners have an initial
boiling point of at |east about 230C and a final boiling point of no nore
than about 280C as neasured by ASTM D86. 10. The overbased salt of Caiml,
wherein the salt_js an, al r.al kali eearth nmetal salt

over based sauag ﬁiﬂwwﬁﬁ %-bw i § ne el Hiabds s aligoniegs éé‘r‘fi Y08 r om a
metal base selected froman al kali oxide or al kali hydroxide. 12. The

over basedos#ig poott Engimere thanhered Wt e mepkabd he A¢dM PSfretal salt is
derived froma netal base selected froman al kaline earth oxide or alkaline
earth hydroxide. 13. The overbased salt of Caim 10, wherein the netal base
is selected fromthe group consisting of calcium oxide, calcium hydroxide,

nagnesi um oxi de, TRRGRESIM:NY 8 OxiH e, wABG NG RSerleneie ek de ad RGa
overbased salt of CQaim1, wherein ti’ue hydr oxyaromatic conpound is a

ggﬁg 0! . 10T, ETopRed B8lto0bc GhalPnks vdheS 5iif: 4N AUENRY QB

as measured by ASTM D86,

10, The overbased sall of Claim 1, wherein the salt 1s an alkali or alkaline earth

metal salt,

11. The overbased salt of Claim 10, wherein the alkah metal salt is derived from a

metal base selecled from an alkali oxide or alkalt hydroxide.

12. The overbased salt of Claim 10, wherein the alkaline carth metal salt 1s derived

from a roetal base selected from an alkaline carth oxide or alkahine 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 13 a

phenol.



phenol and the olefin m xture conprises propyl ene pentanmers. 16. The
overbased sail of Caim9, wherein the hydroxyaronmatic conpound is a phenol
and t he oWvef2or/risepure conpri ses propyl ene pentaners 17PCTRS2@9081286ed sal t
of Claim1, wherein the oligomerized al kyl hydroxyaromati c conpound is a

sul furized al kyl hydr oxyaromati c conpound. 18. A process for preparing an
overbased salt of an oligonerized al kyl hydroxyaronmati c conpound, the
process conprising the steps of: (a) al kylating a hydroxyaronmatic conpound

W th an ol efi M M XEHE S SRR r'ORyx!v er%gi]a. 'Llé g(x) iy E(?argf%\ﬂt{] %01%30411@ 14
a b poInt* o

nprl.Sl , al
boi li ng point of at Pea§?”a8§u9?%§g and inal”boitfing no nore

t han about 325C as asured by ASTM D86, to provi de an al kyl hydr oxyaromatic
conmpound:? ESEWQS??QE?%Fﬁﬂuf “&F%@?ﬁ?ﬁ?%&?@gﬁﬁﬁﬁFc conpound of step (a) to
provide a salt of the al kyl hydroxyaromatic conpound; (c) oligonerizing the
salt of the al kyl hydroxyaromati c conpound of step (b) to provide a salt of
an ol igonerized al kyl hydroxyaronmati c conpound; and (d) overbasing the salt
of the oligoner ZEk aldcydshy daloxy aiamaatwiccrcianpo bpdrogfarstrepe Cohpdbndpravi de
the overbased salt of the oligonerized al kyl hydroxyaronmati ¢ compound. 19.

The proceggn@fan@hidl MeA8miNhes @nthrisBepRhoRNE ?&f}@aiﬁéﬂs,gp”?r s have an initial
boiling point of at |east about 230C and a final boiling point of no nore

t han about 280C

17. The overbased salt of Claim 1, wherein the oligomerized

alkylhydroxyaromatic compound 1s 4 sulfurized allythydroxyaromatic corpound.

18. A process for preparing an overbased salt of an oligomerized
alkylhydroxyaromatic compound, the process comprising the steps oft

{(a) alkylating a hydroxyaromatic compound with an olefin mixture comprising
propylene oligomers having an mitial boiling point of at least about 195°C and a final
boiling point of no more than about 325°C as measured by ASTM D86, to provide an
alkylhydroxyaromatic compound;

{b) neutralizing the alkylhydroxyaromatic compound of step (a} to provide a salt of
the alkythydroxyaromatic compound;

(¢} 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 oligomerized alkythydroxyaromatic compound of
step {¢} to provide the overbased salt of the oligomerized alkylhydroxyaromatic

compound.
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as neasured by ASTM D86. 20. The process of Caim 18, wherein the step of
neutral i zing conprises contacting the al kyl hydroxyaromati ¢ conpound of step
(a) wth wo?ailckaks29or al kaline earth nmetal salt. 21. TheCpruse@s®s51281 Cl ai m
18, wherein the step of neutralizing conprises contacting the

al kyl hydroxyaromati c conpound of step (a) with a netal base selected from
the group consisting of cal cium oxide, cal cium hydroxi de, nmagnesi um oxi de,
magnesi um hydr oxi de, and m xtures thereof. 22. The process of C aim 18,
wherei n the hydroxyaromat i mpound is a phenol . 23..-The process .of. Caim
MR SRR e A S o L
conprises propyl.ene pentagers. 24. The process of Caim 19 erein the
hydr oxyartowéts %’“&‘dﬁﬁg%ﬁﬁ allithe %*ﬁ% ﬁBﬂT A3al BB PR o fﬁ?ﬁr%af%‘wf PagL
propyl ene pentaners. 25. The process of Claim 18, wherein the step of

ol i goner iaingseedpy i'SeMdiNof uri zi ng the salt of the al kyl hydroxyaromatic
conpound of step (b).26. A lubricating oil conposition conprising (a) a
maj or anount of an oil of lubricating viscosity; and (b) an overbased salt
of an oligonerized al kyl hydroxyaromati ¢ conmpound, wherein the al kyl group
of the al kyl hygy oxyiay @kt o€omRayNk i shdel ved «fdhoBT aRuehiefihd J¥inptvse
conprising propylene oligoners having an initial boiling point of at |east

g‘ 5 out 199¢,and, g"‘thfei a@%ll}l wt%‘f?bi),' ARG R Qs ;%imﬁ' RS ?a)t LANARQYE oP2RGAS ARASUr ed

metal salt,

21, The process of Claim I8, wherein the siep of neutralizing comprises
contacting the alkylhydroxyaromatic compound of step (a) with a metal base selected from
the group consisting of calcum oxide, calcium hydroxide, magnesium oxide, magnesium

hydroxide, and mixtures thereof,
22. The process of Claim 18, wherein the hydroxyaromatic compound is a phenol.

23. The process of Claim 18, wherein the hydroxyaromatic compound s a phenol

and the olefin mixture comprises propylene pentamers.

24. The process of Claim 19, wherein the hydroxyaromatic compound 1s a phenol
and the olefin mixture comprises propylene peutamers.
25. The process of Claim 18, wherein the step of oligomerizing comprises

sulfurizing the sait of the alkylhydroxyaromatic compound of step (b}
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ASTM D86. 27. The lubricating oil conposition of Caim26, wherein the base
oil of lubricating viscosity is conprised of a mneral base oil. 28. The

| ubri cat iw@ 20i0/01¢828posi ti on of C aim 26, wherein the pr@pyiisSa@oobi2goner s
have an initial boiling point of at |east about 200C as neasured by ASTM
D86. 29. The lubricating oil conposition of Caim26, wherein the propyl ene
oligoners have an initial boiling point of at |east about 210C as neasured
by ASTM D86. 30. The lubricating oil conposition of Claim 26, wherein the
propyl ene ol i gpmer,s; have. an initial..boiljing point of .at | east about, 225C as
reacur od by Aot ek Sl TRl Pe R ol ahORR IS
wherein the. propylene oli rs have an .initial. boiling.point of at |east
about 230 SRR ASPUY: 8?‘9 Ao pegbssd Sahal f”%uBLE‘EE?ri”ﬁg a&f?ﬁ&%ﬂﬁ@%@f{@% of

C aim 26, wherein the propylene oligonmers have a final boiling point of no
nor e t harroapeutd. 30T asthredisdrgdupp! ASTMEDEY dr@3aronigc| agbricsat ithgooydd
conposition of Claim26, wherein the propyl ene oligoners have a final

boi | i ng peimtinaeficfimompone dohgnisaqubp 298G aonmeakavied abynwiASTMIIB86poiBdef The

| ubricating oil conposition of Caim26, wherein the propyl ene oligoners

have a fif@asb@ohi NE~PANR a1 POILAREEIE AR, abaiha2 88 335 ASHERHJILASTM
D86. 35. The lubricating oil conposition of Caim26, wherein the propyl ene

ol i goner s, bavies initial boiling point of at |east about 230C and a final
boi ling point of no nore than about 280C as neasured by ASTM D86.

27. The lubricating oil composition of Claim 26, wherein the base oil of

lubricating viscosity is comprised of a muneral base o1l

28. The lubricating oil composition of Claim 26, wherein the propylenc oligomers

have an initial botling point of at least about 200°C as measured by ASTM DS§6.

29. The lubricating oil composition of Claim 26, wherein the propylenc oligomers

have an initial botling point of at least about 210°C as measured by ASTM DS§6.

36. The lubricating otl composition of Claim 26, wherein the propylene oligomers

have an initial boiling point of at least about 225°C as measured by ASTM D86,

31. The lubricating oil coraposition of Claim 26, wherein the propylene oligomers

have an initial boiling point of at least about 230°C as measured by ASTM DR6.
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36. The lubricating oil conposition of Claim26, wherein the overbased salt
is derived froma netal base selected fromthe group consisting of cal cium
oxi de, cawoi2amvtystpoxi de, magnesi um oxi de, nmagnesi um hy#CoRISA@9/0522d1

m xtures thereof. 37. The lubricating oil conposition of Caim26, wherein
t he hydroxyaromati c conpound is a phenol. 38. The |ubricating oi
conposition of Claim26, wherein the hydroxyaromatic conpound is a phenol
and the olefin mxture conprises propyl ene pentaners. 39. The Iubricating
oi | conpositi rnerjze prox qronatlc
conmpound is aOQLQ@ﬁS%gg Oﬂfﬁgﬁpﬁgoépgﬁa ?%ﬁko ““‘gi%ﬂﬁ% ﬁ<}g0 rlcatlng
oil conpaqgsitian ai n126 mhere t he rbascd sa sent in the

| ubri cat i geaﬂﬂafc%ﬁ%smimoﬁ g B 10 b oo ateonod it TG G about 40
vvt. % based on the total weight of the conposition. 41. The lubricating
oil conposition of Caim26, further conprising at | east one additive

sel ected fromthe group consisting of netallic detergents, ashless

di spersants, f33i clliecdnbmetng ic8rcsmpexitive vé (i askxiunécagetibpromilgeagigbynerandex

i nprovers and pour point depressants. 42. The lubricating oil conposition
of C ai m&6s »mavi mzlﬁm@@@h@r@@@ {RANMRNE 29100 exceedbngy A PBiWrcY% based on
the total weight of the conposition. 43. A nethod for reducing the
endocrine disrupting properties of a lubricating oil composition on
exposure to manmal s, the nethod conprising adding the overbased salt of

34, The lubricating otl composition of Claim 26, wherein the propylene oligomers

have g final boiling point of no more than about 280°C as measured by ASTM D86,

The lubricating oil composition of Claim 26, wherein the propylene oligomers
have an inttial boiling point of at least about 230°C and a final boiling point of no more

than about 280°C as measured by ASTM DR6,

36. The lubricating oil composition of Claim 26, wherein the overbased salt is
derived from a metal base sclected from the group consisting of calcium oxide, calcium

hydroxide, magnesium oxide, magnesium hydroxide, and mixtures thereof,

37. The lubricating oil composition of Claim 26, wherein the hydroxyaromatic
compound 18 a phenol.
38, The lubricating oil composition of Claim 26, wheretn the hydroxyaromatic

compound is a phenol and the olefin mixture comprises propylene pentamers.
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the oligonerized al kyl hydroxyaromatic conmpound of Caiml to a |ubricating
oil conposition conprising a major anmount of an oil of lubricating

Vi scosi t ywo2410/0A482et hod for reduci ng the endocri ne di srRpTiusgoop/os328rti es of
a lubricating oil composition on exposure to manmal s, the nethod conprising
addi ng the overbased salt ofthe oligonerized al kyl hydroxyaromati ¢ conpound
of Claim16 to a lubricating oil conposition conprising a najor anount of
an oil of lubricating viscosity. 45. A rret hod for reducing the endocrine

di srupting pr ORer t“'iL QS u%mﬂmothi ¢ dgﬁtlposgito 0;‘ ae OSU Iw%(, x,?m iﬁa),( Qﬁ%gm%m}?

manmal s, the netho mprisi-ng eVoverbased "sE
ollgorrerl yl h drox aromatic |m17toalubr|cat|ng oi |
conposi tlaiﬁwq}ébl%‘f“l% “Hﬂ‘cd“yoﬁﬁ Nvio éﬁf’o fl““‘”‘éT&gh?/ g‘?f&%ﬁ APHBHT CHPPHG Vi scosity.

40. The lubricating oil composition of Claim 26, wherein the overbased salt is
present in the hubricating oil composition 1 an amount of about 0.01 wt. % to about 40 wit.

%, based on the total weight of the composition.

41. The lubricating o1l composition of Claim 26, further cornprising at least one
additive selected from the group consisting of metallic detergents, ashless dispersants,
friction modifiers, extreme pressure agents, viscosity index improvers and pour point

depressants,

42, The lubricating oil composition of Claim 26, having a phosphorous content not

exceeding 0.05 wt. %, 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 alkylhydroxyaromatic 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 lubricating oil

composition on exposure to mammals, the method comprising adding the overbased salt of
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the oligomerized alkylhydroxyaromatic compound of Claim 16 o a lubricating oil

conmposition comprising a major amount of an oil of lubricating viscosity.

45. A method for reducing the endocrine disrupting propertics of a lubricating oul
composition on exposure to wammals, the method comprising adding the overbased salt of
the oligomerized alkythydroxyaromatic compound of Claimy 17 to a lubricating oil

composition comprising a major amount of an oil of lubricating viscosity.
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